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Abstract
Background: Acceptability is a multifaceted concept that reflects how a treatment is viewed, which
impacts on patient engagement, adherence, and provider implementation. Transcranial direct current
stimulation (tDCS) is emerging as a novel non-invasive treatment for bipolar depression. We developed a
home-based protocol for tDCS which has demonstrated efficacy in unipolar and bipolar depression. We
sought to explore the acceptability of home-based tDCS in bipolar depression.

Methods: Participants were 35 (26 women) with bipolar disorder (mean age 47.37 years, SD ± 13.78) in a
current depressive episode of at least moderate severity. tDCS was provided in a bifrontal montage 2 mA
for 30 minutes in sessions over 6 weeks with real-time supervision. Acceptability was assessed in a
questionnaire and individual interviews, conducted at two timepoints: baseline and post treatment.
Individual interviews were analysed by thematic analysis.

Results: Six main themes were found: helpfulness, side effects, burden, gratitude, ethicality and
comparison to medications. The themes of gratitude and comparison with medications were novel in
this group compared to unipolar depression.

Conclusion: Themes reflected high acceptability of tDCS treatment in bipolar depression and indicated
strong interest in novel treatments in this population. Qualitative analysis can provide novel insights into
individual experiences, understanding barriers to treatment, and offer guidance for improving clinical
treatments.

Trial registration: ClinicalTrials.gov: NCT05436613 registered on 23 June 2022
https//www.clinicaltrials.gov/study/NCT05436613.

Background
Acceptability refers to the extent to which individuals perceive a treatment as fitting and appropriate,
whether they are delivering or receiving it. This perception is shaped by both their expectations and
experiences, including emotional and cognitive reactions [1–3]. Treatments that are clear, easy to use,
and align with patients' values and perceived efficacy are more likely to be considered acceptable. When
treatments are well-received and acceptable, patients tend to participate more actively, follow prescribed
recommendations, and achieve better health outcomes [4].

Sekhon et al. [5] developed a Theoretical Framework of Acceptability (TFA) to address the need for a
comprehensive understanding of acceptability in healthcare interventions. Their work aimed to provide a
clear definition and structure for assessing how acceptable an intervention is to those delivering or
receiving it. The framework identifies seven key constructs that influence acceptability: 1. affective
attitude, referring to the individuals’ feeling toward the intervention; 2. burden, describing the effort and
resources required to participate in the intervention; 3. perceived effectiveness, the degree to which the
intervention is believed to achieve its desired outcomes; 4. ethicality, the compatibility of the intervention
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with personal values and moral standards; 5. intervention coherence, the extent to which individuals
understand how the intervention works; 6. opportunity costs, the benefits, profits, or values that must be
given up to engage in the intervention; 7. self-efficacy, the confidence individuals have in their ability to
successfully perform the behaviors required by the intervention.

Bipolar disorder is a mood disorder characterized by recurrent episodes of (hypo-) mania and
depression. Episode of depressions are more frequent and longer lasting than the manic episode [6].
Bipolar depression is associated with disability and functional impairment across various domains,
including work or school responsibilities, household duties, and maintaining relationships [7, 8].
Furthermore, depressive episodes are associated with an increased risk of suicidal behavior,
emphasizing the importance of effective treatments [9]. The treatment for bipolar disorder typically
includes mood stabilizing medication, such as lithium and valproate, antipsychotic medications, such as
quetiapine, and psychosocial approaches, including psychoeducation and family-focused therapy.
However, challenges in bipolar depression include limited treatment options, adherence issues due to
side effects (e.g., antipsychotic-induced weight gain or sedation), and the risk of manic switching with
antidepressant use [10].

Transcranial direct current stimulation (tDCS) is a novel non-invasive technique used to modulate brain
activity by delivering a weak current (1–2 mA) to the scalp via electrodes (anode and cathode) [11].
Meta-analyses of randomized sham-controlled trials have shown that tDCS significantly reduces
depressive symptoms in bipolar disorder (SMD = -1.18, 95% CI: -1.66 to -0.69) and demonstrates a high
response rate compared to sham [12] with longer protocols associated with greater clinical
improvement[13]. Significant reductions in depressive symptoms were observed following 22 sessions
over 10 weeks, where active tDCS was superior to sham at the treatment endpoint [14]. Protocols using
30-minute sessions at 2 mA are considered safe, tolerable, and effective for modulating cortical
excitability and plasticity, and are commonly used across trials [12]. Affective switching into mania or
hypomania is a critical safety concern in the treatment of bipolar depression, particularly with
antidepressant therapies [12]. Although tDCS is generally considered to carry a low risk of inducing a
manic switch, monitoring for mood destabilization remains essential [15]. Notably, no treatment-
emergent affective switching was observed in recent trials and meta-analyses evaluating tDCS for
bipolar depression [12, 15, 16].

tDCS trials had generally provided the treatment in a clinic or research centre. As the sessions are
several times a week, this requires frequent visits to a clinical setting, potentially creating barriers to
access. Due to its portability and safety, tDCS could be administered at home [17]. We developed a
home-based tDCS treatment protocol in which participants use the tDCS device by themselves with real-
time remote supervision by researchers using video conference [18]. Our randomised sham-controlled
trial of home-based tDCS in unipolar depression showed a significant effect of active compared to sham
stimulation in improvements in depressive symptoms, safety, and high acceptability at the 10-week end
of treatment [19] and open-label study in bipolar depression showed high safety and clinical outcomes
[14].
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We investigated the acceptability of home-based tDCS with remote supervision for bipolar depression.
We developed acceptability questionnaires and semi-structured interviews based on Sekhon et al.’s [5]
Theoretical Framework of Acceptability. Qualitative research provides insights into subjective
experiences and contextual elements that are often beyond the reach of quantitative approaches. In
healthcare settings, qualitative methods are particularly effective for assessing patient experiences,
identifying obstacles to treatment, and enhancing the delivery of care [20]. In unipolar depression, we
found four themes from individual interviews: effectiveness, side effects, time commitment and support,
and feeling held and contained. These themes demonstrated the high acceptability of tDCS treatment
among individuals with unipolar disorder [21]. Here, we conducted a qualitative analysis of individual
experiences in participants with bipolar depression through interviews conducted at the end of
treatment. We sought to investigate how home-based tDCS is experience by individuals with bipolar
depression and to assess potential novel factors that may influence acceptability in this population.

Method/design

Study design
The study was an open-label, single-arm acceptability and feasibility trial of home-based tDCS for bipolar
depression (ClinicalTrials.gov: NCT05436613 registered on 23 June 2022
https//www.clinicaltrials.gov/study/NCT05436613). The study was conducted in accordance with the
Code of Ethics of the World Medical Association (Declaration of Helsinki) and approved by the London
Fulham Research Ethics Committee (21/LO/0910). Participants were recruited via online
advertisements, referrals from general practitioners, psychiatrist and community mental health teams.
After study details were explained and any questions were answered, informed written consent was
obtained electronically by a research team member. Participants signed consent to be recorded. No data
was collected for those who declined an interview.

Assessments visits were conducted remotely in real-time by Microsoft Teams videoconference.
Participants were also able to attend visits in person, but no participant chose to attend in person.
Following a comprehensive clinical assessment, the tDCS device (Supplementary Materials Fig. 1) was
sent to the enrolled participant by post. A research team member would show each participant how to
use the device in real-time by Microsoft Teams video conference, including how to correctly position and
adjust it. In addition, the device was connected to a mobile app that provided step-by-step instructions,
including a camera-based mirror function with alignment guides to assist with electrode placement. The
app confirmed correct positioning before each session began, helping to ensure consistent and accurate
electrode placement across participants.

tDCS protocol

http://www.clinicaltrials.gov/study/NCT05436613
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The protocol consisted of 30-minutes active tDCS sessions in a bifrontal montage: the anode was
placed at left DLPFC (F3 position according to the international 10/20 EEG system), and the cathode was
placed at right DLPFC (F4 position) (Supplementary Materials Fig. 1). The stimulation was 2 mA for 30
minutes with a gradual ramp up over 120 seconds at the start and ramp down over 15 seconds at the
end of each session. There were 5 sessions a week for 3 weeks, then 2 sessions a week for another 3
weeks, totaling 21 sessions. A minimum of 15 sessions was required for study completion. A member of
the research team was present during each session providing a discreet presence with their camera on,
while participants had both their camera and microphone enabled to facilitate communication if needed.
Interaction between the participant and the team occurred only when the participant required
assistance. During sessions, participants were allowed to read, use handheld devices, tablets, laptops, or
desktop computers, or sit quietly.

Adults with bipolar depression experiencing a minimum of moderate depressive symptoms were eligible.
Full inclusion and exclusion criteria are provided in Supplementary Materials.

Acceptability questionnaire
The acceptability questionnaire was developed based on Sekhon et al.'s [5] Theoretical Framework of
Acceptability and consisted of five questions centred on acceptability sub-facets:

1. Overall acceptability: ‘How acceptable did you find the tDCS sessions?’
2. Subjective efficacy: ‘How helpful were the tDCS sessions for improving your depressive symptoms?’;
3. Adverse effects: ‘How were you bothered by any negative side effects from the tDCS sessions?’;
4. Ethical perspectives: ‘How ethical do you think the tDCS sessions are?’;
5. Overall burden: ‘How much effort did you need to put in for the tDCS sessions?’.

Responses were assessed on a 7-point Likert style scale along with open-ended responses.
Acceptability data were acquired at baseline and week 6 (the above questions are retrospective wording
for the week 6 assessment). An additional question and four open-ended questions were asked at week
6:

1. Retrospective attitude: ‘Would you recommend the tDCS sessions to others??’;
2. Positive aspects: ‘Please explain, in your view, what were the most successful parts of the study?’;
3. Negative aspects: ‘Please explain, in your view, what were the least successful parts of the study?’;
4. Possible improvements: ‘Are there ways in which the study can be improved?’;
5. Further comments: ‘Do you have any other comments?’.

Participants completed the questionnaire during a semi-structured interview, based on Kallio et al. [20],
which was recorded on video using Microsoft Teams. The interviewers were the same researchers who
were present during each trial session. They were encouraged to speak openly about their experiences.
The recorded interviews were then transcribed verbatim. Written or Likert-only responses were excluded
from the thematic analysis.
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Quantitative thematic analysis
Thematic analysis was employed to systematically identify, analyze, and report patterns within the data,
capturing and describing key aspects of participants' experiences and perspectives [22]. Thematic
analysis typically involves six steps. The full methodological steps and coding process are detailed in
Supplementary Materials.

Results
A total of 44 bipolar depression participants (31 women) were enrolled in the study. Three participants
did not attend the final session, two were unable to connect due to technical issues with the video link,
and four declined to be recorded for the interview. As a result, 35 participants (26 women) (mean age
47.37 ± 13.78 years) completed post-treatment acceptability interviews. At baseline, mean MADRS score
was 24.77 ± 2.72, reflecting severe depressive symptoms, and at end of treatment, mean MADRS score
was 7.33 ± 4.43 (Supplementary Materials, Table 1).

The quantitative analysis of the results, including clinical ratings and Likert acceptability questionnaire
responses, has been reported separately [18]. Overall, 93.2% of participants (n = 41) completed the full 6-
week course of treatment, and 72.7% of participants (n = 32) completed the 5-month follow-up. The
treatment was associated with significant clinical improvements from baseline (mean MADRS 24.78 ± 
3.00) to the 6-week end of treatment (mean MADRS 8.13 ± 5.48, F (2,62) = 80.30, p < 0.001), which were
maintained at the 5-month follow-up (mean MADRS 10.81 ± 7.46). There was a notable shift in the
endorsement of acceptability, with participants rating it as "quite acceptable" at baseline and
transitioning to "very acceptable" at end of treatment and at follow-up. Ratings for perceived
effectiveness were endorsed as being “quite helpful” at baseline and end of treatment, and “very helpful”
at follow-up with no significant change over time [18]

Adverse effects were mild and transient in over 90% of cases, with the most common being tingling, skin
redness, itching, and burning sensations, which are typical side effects of tDCS [23]. The impact of side
effects significantly decreased over time, improving from being “a bit unaffected/quite unaffected” at
baseline to being “very much unaffected” post-treatment and “very much unaffected/quite unaffected” at
follow-up. There were no serious adverse effects or instances of treatment-emergent affective switching
[18]

The thematic analysis of individual interviews revealed six overarching themes were, each capturing
distinct yet interconnected aspects of participants' experiences. These themes are supported by direct
quotes from participants to illustrate their experiences [24] (Supplementary Materials, Table 2).

Theme 1: Helpfulness
The first theme reflects participants’ perceptions of the treatment's impact, highlighting its effectiveness
or limited effectiveness, acceptability, and unique aspects, as well as varying experiences of
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improvement and confidence in the treatment. There were four subthemes: (1a) effectiveness and
acceptability, (1b) unexpected improvement, (1c) gradual improvement, (1d) novelty and un/certainty.

Subtheme 1a: Effectiveness and Acceptability
Participants frequently reported that the treatment was effective in improving symptoms:

All of it really made me… it made me feel a person again. I wasn't just floating under this black cloud. I've
now like, blossomed again and… I'm talking to my family again and... it's just everything has changed
[Participant D, Female].

I thought that I was incredibly impressed with how good it was. Um I was stuck in a a a very low place
when I started to do this test. I can't take antidepressants because they give me mania and I felt like I
didn't have any hope that there was nothing that I could try to improve these depressive symptoms. But
within 10 days or so of doing this, I felt a a big lift in my base level. I didn't have anymore suicidal
thoughts. I stopped catastrophizing. it just really helped lift me of the… bottom of the of the low mood
that I was in [Participant Z, Female].

While some experienced significant improvement, others noted only slight or no changes:

That not, not really (laugh) I haven't really seen any anything changes. Not very helpful. Yeah [Participant
H, Female].

Subtheme 1b: unexpected improvement
Some participants mentioned that they initially had different expectations for the treatment:

I wasn't like expecting this. I was, I was like…I want to get a better, but I was thinking like it's just the
machine and it's like really small. You know, it looks like simple and… But the result is like um really
shock. Uh, because I had lots of many…depression in my life and it took like one and half year. But this
time several months. I'm like is it helps me a lot. I'm so feeling lucky (short laugh) to find it (short laugh)
[Participant F, Female].

Subtheme 1c: gradual improvement
Few participants reported feeling a gradual improvement:

[…] and yeah, I didn't expect as much improvement as I perhaps…ended up having.

It was so gradual and that I didn't really realize it was happening. And then kind of when I felt better and I
looked back on it. It's like, wow, can I really attribute it to just these sessions? like 5 days a week? It was
kind of I didn't expect them to be that successful [Participant R, Female].
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Subtheme 1d: novelty and un/certainty
Some participants highlighted the unique and innovative nature of the treatment and reported a certain
degree of perceived effectiveness, while others were uncertain whether the improvement was actually
due to the treatment:

I think they were helpful. I don't know if it's just a due to the sessions or some other… Ohh, changes in life
but I'm feeling definitely feeling improvement [Participant E, Female].

I think it's a little too early to tell. Umm, I do feel more cheerful as I said, but it could be because of other
things. My mood is always fluctuated, so I think if there is a change, it's subtle. Its effect effectiveness is
subtle [Participant AH, Female].

[…] you know this, this this is a new… something new that I've been

able to try, but at the most positive thing. Is having something that isn't another medication, that isn't
another therapy session or a mindfulness group or something something completely new that that I feel
so far has had a positive result, and I hope it will continue to offer that [Participant L, Male].

Theme 2: Side Effects
The second main theme addresses side effects related to the tDCS device, with two subthemes: (2a)
side effects of the device and tolerability, (2b) temporary side effect or adaptation.

Subtheme 2a: side effects of the device and tolerability
Participants reported experiencing minor side effects caused by the device. However, none considered
these effects significant, and some participants did not experience any side effects at all. Regardless,
the treatment was considered tolerable:

No, not at all. I thought I might get headaches, but I didn't. No, absolutely fine.

Nothing. I wouldn’t say any real side effects at all [Participant G, Female].

No, I wouldn't say I'm both I was bothered. It was just there and with um… the app that… you know shows
you what a thing, what what it feels like and with the brief…Um from you about um what to expect. Um…
Yeah, it wasn't. It wasn't very much. I mean, it was like prickly was tingling, but. Yeah, that was it. So…
[Participant Q, Female].

Subtheme 2b: temporary side effect or adaption
Participants experienced adjusting to the device over time, with initial challenges often diminishing as
they became accustomed to the treatment. Any side effects, if present, were temporary and diminished
after a short period:
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No, I have not. I mean initially there was some some…umm itching slight burning sensation umm some
some redness to the scalp. But really as the study progressed those symptoms dissipated and I was
barely aware of them at all and said it did not have any side effects after the sessions [Participant H,
Female].

Umm so the main side effects that I noticed were the itching and tingling and during the sessions and
but it wasn't painful and or and didn't bother me after the session um… I got used to it very quickly um as
I did more and more sessions. um, I think I did experience skin redness after every session and like
slightly uneven skin, and that took quite a long time, maybe two or three hours to disappear each time
[Participant P, Female].

Just during like my skin was a little bit sore after but it would go away within the

next like 20 minutes or something [Participant D, Female].

Theme 3: Burden
This theme describes the challenges participants encountered during the treatment, focusing on both
the usability of the technology and the effort required to integrate the sessions into their daily lives.
There were three subthemes: (3a) technical usability, (3b) time commitment, (3c) treatment setting.

Subtheme 3a: technical usability
This subtheme reflects participants' experiences with the technical aspects of the device and the app.
Many participants found the technology used in this study to be user-friendly and straightforward,
though some mentioned initial or slight challenges with setup or operation:

[…] I can't remember how often it happened. Sometimes you open up the app and it wouldn't let you start
it until you answered the…questionnaire and I was like…Ohh but I'm ready. And that was like. If they could
give more warning or if they told you, hey, tomorrow's session, we're gonna ask you a very quick…the I
can't remember, was it 9 questions? Um…that, yeah, kind of annoyed me. I was like, I don't wanna do this
now and I'm ready (short laugh) So. that's not your fault. That's the app maker, I guess. […] [Participant T,
Male].

Subtheme 3b: time commitment
Many participants found the duration of the treatment to be short and manageable, as it easily fit into
their lives, with some benefiting from the daily routine. However, a few experienced challenges with the
commitment, such as fitting it into a busy schedule or finding it time-consuming:

[…] and the fact that it's only 30 minutes a day…umm to begin with, and then less often means that it you
can fit in around…umm your daily activities [Participant P, Female].

I think they're very acceptable. They they fit it in my…in my normal life um I setting whilst doing the
session itself I could carry on with my normal work and have activities and it was good that I could
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arrange…time that suited both the researcher and myself so, so, uh, there was no imposition on on either
of our times and other than their longer session when we had some assessments where we're usually
wrapped up within half an hour, which was just allowed me to get on with the rest of my day [participant
V, female].

Um…getting back from work in time for them was sometimes challenging, but yeah, they certainly the the
day-to-day half hour sessions were easy to fit in. obviously a little bit more time had to be put aside for
the first, a bit at the beginning and a bit for Today. Um and fitting that in this been a little bit more
challenging. Yep. OK in whole [Participant AA, Female].

A very well, very well. In fact it it gave me some sort of because I'm retired. It gave me some structure
and I think that was one of the. The positives. Umm…whether it was the TCBS or or just having regular.
Regular times when somebody was was was was concerned about it. You know, something was being
done about about the [Participant A, Female].

Subtheme 3c: treatment setting
This subtheme reflects participants’ experiences with the treatment setting. Many participants
highlighted the convenience of having sessions at home; however, some preferred to follow their own
schedule or attend in-person sessions:

Well, it was good in that it it taxed me a bit because I'm not very good on technology. But obviously it
was. It was a great advantage of of not having to get myself somewhere else. You know, it's very
convenient to do everything from your own home [Participant A, Female].

I found them. Yeah, very easy. And being able to at home is obviously excellent [Participant G, Female].

I mean…Maybe face to face consultations are better. Maybe being able to go to a local

Umm…You know to, to, to, to, to go and be able to get the the treatment from your GP or for you
know.um. Or the therapeutic environment rather than you know via video link and stuff arriving through.
You know, pe, the people involved are all quite disconnected [Participant L, Male].

Themes 4: Ethics
This theme reflects participants’ views on the moral and ethical aspects of the treatment, including its
alignment with personal values and transparency. Most found the treatment ethically acceptable:

Um I thought it was very ethical because everything was explained to me um well in advance, so I had
plenty of time to do my own research. If you like, you know, find out what all the terminology meant…I'm
in my own way, sort of with my own abilities, not just, you know, reading what you guys sent me because
I wanted to. Not that I didn't trust you. (short sharp laugh) I just needed to see what else I could find out.
Um also…um there was, you know, there's never any deception, nothing like that. So I thought it was
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ethical, I thought. um it's something that I didn't have any issues with participating in. And yeah, I'm. I'm
glad I did it [Participant K, Female].

Um I have found that, um, the study was explained very, very clearly. =Researcher = you've been
absolutely brilliant, so patient and you've always sort of clearly explained how to how to set things up.
And um…and I've always felt I could ask questions or if I've had any anxiety. So… And I've felt very well
supported um throughout. So I have had absolutely no have had no qualms and I think it's so important
to do research around such a serious illness um…or disease or whatever. And and it's really important
and it's life-saving research, really [Participant AC, Female].

Though one participant raised concerns about environmental issues:

mmm. I'd say it's very ethical apart from the the pads and the plastic that the pads come in, uhm the
device itself is very ethical and you know it's…Yeah, it's… just the pads and the plastic [Participant I,
Female].

Themes 5: Gratitude
This fifth main theme was gratitude with subthemes: (5a) appreciation for participation, (5b) feeling
supported, (5c) interest in study outcomes, (5d) hope.

Subtheme 5a: appreciation for participation
Participants expressed gratitude for the opportunity to participate in the study, emphasizing how
meaningful or fulfilling the experience was for them:

[…] I'm. I'm extremely grateful for, for, for being given the chance to try that out. As I say, nothing is ever
written. Nothing useful is ever been offered to me, so this was the most useful thing I've I've ever had,
really [Participant A, Female].

I just want to say to you thank you because I don't know how you find me. I don't know how uhm but I'm
so lucky to find you. I do this I did this treatment. I'm really happy because I was so upset in depression
like and I was thinking, ok, it's gonna take like one year more But it didn't happen. I was sore, feeling
ashamed to my family, I was like…so much breaking was looking uglier. Now I take care of me. I can go
out is it's meaning a lot to me Maybe you can't feel it but it's meaning a lot. A lot to me. I'm really feeling
happy [Participant F, Female].

Subtheme 5b: feeling supported
Some participants expressed feeling emotionally supported and valued because they were included in
the study and personally supervised by the study team.

(Sigh)You know, it felt like. Most of the time I was your only…You know… Whatever the word is, but like
you're very good at. Yeah, making made me feel like I'm your priority in that time. And I think that's really
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important. And although I'm sure you're juggling lots of people who are on this...Yeah, it's, yeah. Just a lot
of gratitude. Really just… [Participant T, Male].

[…] And it was fine. I've always felt treated with respect by yourself and and any… information about from
the = University of East London = and was very impressed. I always felt as if I was… cared for and I was
really appreciative of the fact that doing the sessions I had supervision, cause obviously being bipolar, I
was a bit worried that it might send me my manic, but no very ethical, I am very happy and very
appreciative for the staff who have helped me along the way of doing this [Participant Z, Female].

Subtheme 5c: interest in study outcomes
Some participants showed their willingness to see the study outcomes:

Though I’d I’d love to see. As as you've you've promised to you know, sort of involve me in. um some of
the information about the results and so on, so that I'm very interested in that [Participant L, Male].

I just can't wait to see what the results are and I hope you're successful with it. It's, I hope finds you know,
it’s, people can benefit from this being remote, so yeah [Participant AE, Female].

Subtheme 5d: hope
This subtheme captures participants' sense of hope and motivated attitude toward the treatment:

Um really helpful when when you're in a situation where you feel like there isn't any hope, Um…The eat
each given me great hope. It's. It's not magic, but um it really given me a a step up on the ladder to
climbing out to treat the depression, really [Participant Z, Female].

Initially I found it was helping me by giving me hope. I think it was like this is something else I'm trying
which may work. I didn't feel any benefit for the first few weeks and then once or twice after and towards
the end of some sessions I started feeling some like a little uplift in mood or felt as though there was
some mild positive effects [Participant X, Male].

Theme 6: Comparison to Medications
This theme represents participants’ evaluations of the treatment in comparison to other methods,
particularly medications with two subthemes: (6a) side effects and tolerability, (6b) effectiveness of
tDCS vs. medications.

Subtheme 6a: side effects and tolerability
Some participants compared tDCS with medication, how it is less invasive than medication and has less
side effects:

I mean, obviously if you sort of take medication, you have this sort of quite it's how it's quite has quite
quick impact, but also similarly with side effects and things. So it's much more tolerable than that. And
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even though the change might feel a bit more subtle, it's actually feels better to do something like that
then know that [Participant B, Female].

Subtheme 6b: effectiveness of tDCS vs. medications
Some other participants compared the effectiveness of tDCS to medication:

I think they were very helpful. because I tried different medications before and. They didn't lift my mood
like tDCS has done. So that's the thing. I can relate my mood change to mostly. So I think it has been very
helpful [Participant M, Female].

Discussion
Patient acceptance of interventions positively influences the treatment process, resulting in improved
outcomes. Measures such as treatment attrition rates have often been used to evaluate acceptability;
however, these do not adequately capture its complex and multidimensional nature [5]. Qualitative
methods are crucial for exploring complex situations and extending the scope of research, particularly in
fields involving intricate human interactions [24]. In this study, we explored the acceptability of home-
based tDCS as a qualitative construct, applying Sekhon et al.[5] framework to a group of individuals with
bipolar depression. tDCS is emerging as a novel non-invasive treatment for bipolar depression. It has
been administrated in a clinic or research centre, requiring frequent visits to a clinical setting and
creating potential barrier to access. However, due to its portability and safety, tDCS can be administered
at home. Home-based tDCS was generally well tolerated and deemed highly acceptable, with only mild
and transient side effects and no serious adverse events or mood switching observed [18]. The thematic
analysis of participants' interviews identified six main themes, which were consistent with the
quantitative results [18]. Four themes of helpfulness, side effects, burden and gratitude aligned with
those identified in unipolar depression study [21], with the additional themes of ethics and comparison
to medications emerged in this study. Overall, the themes reflected the high acceptability of tDCS
treatment in bipolar depression and highlighted the considerable interest in innovative non-
pharmacological treatments within this population.

The helpfulness theme reflected the multifaceted perceptions of participants regarding the impact of
home-based tDCS on their symptoms. This theme revealed a range of experiences and attitudes toward
the treatment, including its perceived effectiveness, acceptability, and novelty. The majority of
participants reported noticeable improvement in their depressive symptoms, highlighting the personal
and perceived impact of the treatment on their well-being. Several participants reported unexpected and
transformative benefits, describing outcomes that exceeded their initial scepticism or modest
expectations. This suggests that that the influence of expectations on tDCS outcomes may not always
follow a linear pattern. A few participants described their experience of improvement as "gradual”, and a
few described feeling that they experienced limited or no improvement. Participants frequently
emphasized the innovative nature of tDCS and expressed appreciation for its departure from traditional
pharmacological or psychotherapeutic approaches.
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Acceptability is a dynamic construct shaped by attitudes, perceptions, and the novelty of interventions
[25]. The perceived novelty of new health interventions further enhances their acceptance [26]. In this
study, participants found the treatment highly acceptable, regardless of its effectiveness reflecting the
importance of acceptability in ensuring the successful implementation of innovative treatments [27].
However, some participants expressed uncertainty about whether the observed improvements were
solely due to tDCS or influenced by other factors, such as lifestyle changes or concurrent treatments.

The second main theme, side effects, captures participants' experiences with the physical sensations
and overall tolerability of home-based tDCS. Reported side effects were mild, temporary, and did not
deter participants from continuing treatment, emphasizing the intervention's high tolerability. Commonly
mentioned effects, such as itching, tingling, and slight redness of the skin, were anticipated and
explained beforehand as typical side effects of tDCS [23]. These side effects diminished quickly post-
session or as participants became accustomed to the treatment over time. In some cases, these
physical sensations were viewed positively, as participants interpreted them as evidence of the
treatment’s activity, which may reinforce perceptions of its efficacy [28]. Importantly, participants
universally deemed the treatment tolerable and non-disruptive to their daily lives. The absence of severe
or lasting side effects aligns with prior research on the safety profile of tDCS, which consistently
highlights its minimal risk of adverse events [12, 18, 19, 29]. Transparent communication about potential
side effects and preparing participants for minor discomforts before the start of treatment are essential
for fostering trust, improving adherence, and enhancing the overall treatment experience by helping
patients understand the risks and benefits of the intervention [30]. When concerns are minimized,
patients are more likely to engage consistently with the treatment plan [31]. The findings further support
the acceptability and perceived efficacy and safety of home-based tDCS, as reported by participants in
this study.

The theme of burden explores the challenges participants faced during home-based tDCS treatment,
focusing on usability, time commitment, and treatment setting. Despite some minor obstacles, the
treatment was generally considered manageable and convenient. In terms of technical usability, most
participants found the technology user-friendly and straightforward. These impressions are specific to
the device used in this study and may not generalize to other tDCS systems with different interfaces.
However, a few experienced minor issues, such as app setup, which occasionally disrupted their
readiness to begin sessions. The time commitment of the treatment was widely regarded as reasonable
and accommodating, with many participants appreciating the short session durations and their ability to
seamlessly integrate them into daily routines. While some participants initially reported difficulties fitting
the sessions into their busy schedules similar to findings in the unipolar depression [21], they were
ultimately able to accommodate to the sessions successfully. The manageable nature of the sessions
reduced the perceived effort required to engage with the treatment [5]. For some, the structured routine
provided by the sessions was perceived as a positive aspect, fostering a sense of regularity and purpose,
which reflects enhanced self-efficacy. Participants expressed empowerment in their ability to incorporate
tDCS sessions into their daily lives, demonstrating confidence in balancing both treatment and personal
responsibilities [32].
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The majority of participants emphasized the convenience of receiving tDCS at home, which is consistent
with the results of unipolar depression study [21]. A significant advantage of home-based tDCS protocols
is the autonomy to schedule sessions according to personal preferences, reducing the need for travel
and allowing participants to remain in a comfortable, familiar environment. This flexibility enabled them
to maintain their routine activities and responsibilities while receiving treatment. These findings highlight
the importance of intuitive design and user-friendly interfaces in facilitating the seamless integration of
tDCS into participants’ daily routines. However, two participants expressed a preference for in-person
sessions, citing the potential benefits of face-to-face interaction with healthcare professionals and the
structured environment of a clinical setting.

The ethics theme reflected participants' perspectives on the ethical aspects of home-based tDCS. All
participants found the treatment to be transparent and aligned with their personal values, highlighting
key ethical principles such as clear communication, informed consent, and respect for autonomy, which
reflect the emphasis on user empowerment in tDCS ethics [33]. Additionally, the opportunity to conduct
independent research further reinforced participants’ confidence in the process. There were only two
ethical concerns regarding the tDCS device, one participant raised concerns about environmental issues
and one regarding the device being delivered from abroad. Ethics did not emerge as a main theme in the
unipolar depression, possibly because participants’ assumptions were fulfilled or the information aligned
with their values [21]. In this study, although the information was also aligned with participants' values,
many participants engaged with the ethical questions in different ways. As a result, ethics emerged as a
distinct theme. The additional two main themes, gratitude and comparison with medications, have not
described in Sekhon et al.'s[5] framework but were identified in this study due to their frequent mention
by participants regarding the treatment.

The fifth main theme was gratitude, highlighting participants’ positive emotional responses to their
involvement in the study and treatment, emphasizing appreciation, emotional support, and hope. Many
participants expressed deep gratitude for the opportunity to participate, viewing the study as meaningful
and impactful. This sentiment reflects the value they placed on being given access to an innovative
treatment, especially in contexts where traditional options had been unhelpful. Gratitude fosters positive
emotions and enhances individuals’ sense of connection and resilience, particularly when engaging with
meaningful and supportive experiences [34–36]. Participants also felt supported and valued through
their interactions with the same research team member, which contributed to a sense of personal care
and emotional encouragement. This level of support likely increased their engagement and overall
satisfaction with the treatment process. The experience of being observed and cared for can greatly
enhance patients' emotional security and overall well-being. Such personalized interactions help patients
feel valued, supported in their treatment journey, and build greater trust in their care process [37, 38].
Additionally, participants expressed a strong interest in the study outcomes, showing enthusiasm about
the potential benefits of the treatment for others and recognizing the impact of their contributions. Hope
emerged as a key subtheme, with participants explaining how engaging in the treatment boosted their
sense of optimism, motivated them to explore new treatment options, and actively work toward
overcoming depression. High level of hope in patients has been shown to enhance treatment adherence.
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Those who had a stronger sense of hope were less likely to discontinue their treatment and were more
likely to view their treatment as effective and worthwhile[39, 40]. In the unipolar depression study,
'support, feeling held and contained' was identified as the main theme, emphasizing the benefits of
researcher presence and the balance between safety and anxiety [21].

Although participants were not asked to compare tDCS with other medications, many spontaneously
made comparisons to traditional pharmacological treatments, focusing on side effects, tolerability, and
effectiveness. Participants frequently described tDCS as less invasive, more tolerable, and is some
cases, associated with better improvement. This theme did not emerge in the unipolar depression study
[21].These reflections represent subjective perceptions rather than objective clinical comparisons. While
such perspectives align with previous findings on the tolerability of tDCS [12, 29], they should be
interpreted as individual impressions rather than evidence of superiority over standard treatments.

Limitations include a lack of a sham treatment arm, as all participants received active tDCS in an open-
label design, leaving no opportunity to compare participants' experiences of tDCS with a sham condition.
Another limitation is that the study did not control for the types of medications participants were using.
While participants were required to maintain a stable dosage of mood-stabilizing medication for at least
two weeks or abstain from medication for the same duration, mood stabilizers such as lithium and
lamotrigine exert their effects through the modulation of cortical excitability, which may influence tDCS
efficacy [15]. Some participants expressed uncertainty about whether observed improvements were due
solely due to tDCS or influenced by other factors. This highlights the challenge of isolating the specific
effects of tDCS and raises concerns about confounding variables, such as types of medications or
concurrent psychotherapy, that were not controlled for. The study included a relatively small sample size
with predominantly white ethnicity and the greater proportion of female participants, limiting the
generalizability of the findings. Personalized interactions with the same research team member were
noted as a strength, but they may have also contributed to the high response and remission rates [18].
Most participants had been recruited through online advertisements, which may limit the generalizability
of the findings to individuals less familiar with digital platforms. Participants were allowed to engage in
quiet activities of their choice during tDCS sessions, such as reading, using a device, or sitting quietly.
While this approach reflects real-world use, it may have introduced inter-subject variability due to task-
dependent plasticity effects [41] and state-dependent effects of tDCS [42]. In our previous open-label
study [17] and randomized controlled trial [19] of home-based tDCS in unipolar depression, participants
were asked to sit or lie down without engaging in distracting tasks during stimulation.

Conclusion
We conducted a qualitative analysis of the acceptability of home-based tDCS protocols with real-time
supervision for bipolar depression, based on Sekhon et al.'s [5] framework of acceptability. Six main
themes emerged: helpfulness, side effects, burden, and ethics, aligning with the proposed components
of acceptability. Additional themes of gratitude and comparison to medications were identified in the
present sample in bipolar depression. Overall, the themes reflect participants’ general high acceptability
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of tDCS treatment in bipolar depression. Qualitative research offers a deeper understanding of human
behavior and the contextual factors that shape outcomes. This approach is especially valuable in
healthcare, where it helps evaluate patient experiences, identify barriers to treatment, and improve
service delivery [43]. Future studies should incorporate a sham treatment control group to provide
deeper insights into how beliefs and attitudes toward treatment impact clinical outcomes.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the Code of Ethics of the World Medical Association
(Declaration of Helsinki) and approved by the London Fulham Research Ethics Committee (21/LO/0910).
All participants provided written informed consent for their participation. The privacy and rights of
human subjects was observed at all times.

Consent for publication

Not applicable.

Competing Interests
Authors AG, RW, HR, PR, EB and MB do not report any declarations of interest. Author CF acknowledges
support from National Institute of Mental Health (R01MH134236), Milken Institute Baszucki Brain
Research (BD00029), Rosetrees Trust (CF20212104), International Psychoanalytical Association
(IPA158102845), and research grant funding from Flow Neuroscience. tDCS devices were provided by
Flow Neuroscience. Author AY reports the following declaration of interests: Paid lectures and advisory
boards for the following companies with drugs used in affective and related disorders: Flow
Neuroscience, Novartis, Roche, Janssen, Takeda, Noema pharma, Compass, Astrazenaca, Boehringer
Ingelheim, Eli Lilly, LivaNova, Lundbeck, Sunovion, Servier, Livanova, Janssen, Allegan, Bionomics,
Sumitomo Dainippon Pharma, Sage, Neurocentrx. Principal Investigator for the following studies: (1) the
Restore-Life VNS registry study funded by LivaNova; (2) ESKETINTRD3004: “An Open-label, Long-term,
Safety and Efficacy Study of Intranasal Esketamine in Treatment-resistant Depression”; (3) The Effects of
Psilocybin on Cognitive Function in Healthy Participants; (4) The Safety and Efficacy of Psilocybin in
Participants with Treatment-Resistant Depression (P-TRD); (5) A Double- Blind, Randomized, Parallel-
Group Study with Quetiapine Extended Release as Comparator to Evaluate the Efficacy and Safety of
Seltorexant 20 mg as Adjunctive Therapy to Antidepressants in Adult and Elderly Patients with Major
Depressive Disorder with Insomnia Symptoms Who Have Responded Inadequately to Antidepressant
Therapy. (Janssen); (6) An Open-label, Long-term, Safety and Efficacy Study of Aticaprant as Adjunctive
Therapy in Adult and Elderly Participants with Major Depressive Disorder (MDD). (Janssen); (7) A
Randomized, Double-blind, Multicentre, Parallel-group, Placebo-controlled Study to Evaluate the Efficacy,
Safety, and Tolerability of Aticaprant 10 mg as Adjunctive Therapy in Adult Participants with Major



Page 19/24

Depressive Disorder (MDD) with Moderate-to-severe Anhedonia and Inadequate Response to Current
Antidepressant Therapy; (8) A Study of Disease Characteristics and Real-life Standard of Care
Effectiveness in Patients with Major Depressive Disorder (MDD) With Anhedonia and Inadequate
Response to CurrentAntidepressant Therapy Including an SSRI or SNR. (Janssen). UK Chief Investigator
for the following studies: (1) Novartis MDD study MIJ821A12201; (2) Compass; COMP006 & COMP007
studies. Grant funding (past and present): NIMH (USA); CIHR (Canada); NARSAD (USA); Stanley Medical
Research Institute (USA); MRC (UK); Wellcome Trust (UK); Royal College of Physicians (Edin); BMA (UK);
UBC-VGH Foundation (Canada); WEDC (Canada); CCS Depression Research Fund (Canada); MSFHR
(Canada); NIHR (UK). Janssen (UK) EU Horizon 2020. Editor of Journal of Psychopharmacology and
Deputy Editor, BJPsych Open. No shareholdings in pharmaceutical companies.

Authors and Affiliations
Department of Psychiatry and Psychotherapy, Faculty of Medicine, Technische Universität Dresden,
Dresden, Germany: Hakimeh Rezaei, Philipp Ritter & Michael Bauer

Department of Psychological Medicine, Institute of Psychiatry, Psychology and Neuroscience, King’s
College London, London, UK: Hakimeh Rezaei, Philipp Ritter, Allan H. Young & Cynthia H.Y. Fu

School of Psychology, University of East London, Arthur Edwards Building, Water Lane, London, E15 4LZ,
UK: Hakimeh Rezaei, Rachel D. Woodham, Ali-Reza Ghazi-Noori & Cynthia H.Y. Fu

Department of Psychiatry, University College London, London, UK: Elvira Bramon

National Institute for Health Research Biomedical Research Centre at South London and Maudsley NHS
Foundation Trust, King’s College London, London, UK: Allan H. Young & Cynthia H.Y. Fu

South London and Maudsley NHS Foundation Trust, Bethlem Royal Hospital, Beckenham, UK: Allan H.
Young

Authors for correspondence:

Hakimeh Rezaei, Department of Psychiatry and Psychotherapy, Faculty of Medicine, Technische
Universität Dresden, Haus 25, Fetscherstraße 74, 01307 Dresden, Germany

Tel: +49 (0)17657746150, Email: Hakimeh.rezayi@gmail.com

Professor CHY Fu, Centre for Affective Disorders, Department of Psychological Medicine, Institute of
Psychiatry, Psychology and Neuroscience, King's College London, 16 De Crespigny Park, London, SE5
8AF, United Kingdom.

Tel: +44(0)2078480088, Email: cynthia.fu@kcl.ac.uk, c.fu@uel.ac.uk



Page 20/24

Funding
This research was funded by the Milken Institute Baszucki Brain Research Fund (grant number BD-
0000000029). The funding source had no involvement in the study design, collection of data, analysis or
interpretation of data, writing of the manuscript or in the decision to submit the article for publication.
MB, PR, HR have received funding from the Deutsche Forschungsgemeinschaft (DFG, German Research
Foundation) grant number GRK2773/1-454245598.

Author Contribution
C.F. was the chief investigator of the study, formulated the conception of the work, led its conduct, led
the interpretation of data. C.F., H.R., R.W., A.G., E.B., M.B., P.R., A.Y., made substantial contributions to the
design of study. H.R. was involved in the transcription, analysis, interpretation, and presentation of data
as well as the drafting of the manuscript. H.R., R.W. and A.G. contributed to the data acquisition. P.R., C.F.
and R. W. reviewed the analysis and provided critical feedback on the manuscript. All authors have
critically appraised the work for intellectual content and approved the submission of the manuscript for
publication.

Acknowledgement
We would like to acknowledge the participants for their contribution to the study, and research
assistants Gabrielle Sheehan, Harriet Hobday and Nahed Lajmi for their support with data acquisition.
CF acknowledges funding support from the Milken Institute Baszucki Brain Research Fund (BD-
0000000029), National Institute of Mental Health (R01MH134236), Rosetrees Trust (CF20212104), Flow
Neuroscience (FL001). EB acknowledges funding from MRC (MR/W020238/1), National Institute of
Health Research (NIHR200756) and NIHR BRC at UCL/UCLH. Professor Young’s independent research is
funded by the National Institute for Health and Care Research (NIHR) Maudsley Biomedical Research
Centre at South London and Maudsley NHS Foundation Trust and King’s College London.

Data Availability
The anonymised datasets used and/or analysed during the current study are available from the
corresponding author on reasonable request.

References
1. Diepeveen S, Ling T, Suhrcke M, Roland M, Marteau TM. Public acceptability of government

intervention to change health-related behaviours: a systematic review and narrative synthesis. BMC
Public Health. 2013;13:756. https://doi.org/10.1186/1471-2458-13-756.



Page 21/24

2. Hommel KA, Hente E, Herzer M, Ingerski LM, Denson LA. Telehealth behavioral treatment for
medication nonadherence. Eur J Gastroenterol Hepatol. 2013;25:469–73.

3. Say RE. The importance of patient preferences in treatment decisions–challenges for doctors. BMJ.
2003;327:542–5. https://doi.org/10.1097/MEG.0b013e32835c2a1b.

4. Sidani S, Epstein DR, Bootzin RR, Moritz P, Miranda J. Assessment of preferences for treatment:
Validation of a measure. Res Nurs Health. 2009;32:419–31. https://doi.org/10.1002/nur.20329.

5. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: an overview of
reviews and development of a theoretical framework. BMC Health Serv Res. 2017;17:88.
https://doi.org/10.1186/s12913-017-2031-8.

6. Belmaker RH, Bersudsky Y. Bipolar disorder: Mania and depression. Discov Med. 2004;4:239–45.

7. Sanchez-Moreno J, Martinez-Aran A, Tabarés-Seisdedos R, Torrent C, Vieta E, Ayuso-Mateos JL.
Functioning and Disability in Bipolar Disorder: An Extensive Review. Psychother Psychosom.
2009;78:285–97. https://doi.org/10.1159/000228249.

8. MacQueen GM, Memedovich KA. Cognitive dysfunction in major depression and bipolar disorder:
Assessment and treatment options. Psychiatry Clin Neurosci. 2017;71:18–27.
https://doi.org/10.1111/pcn.12463.

9. Dome P, Rihmer Z, Gonda X. Suicide Risk in Bipolar Disorder: A Brief Review. Med (B Aires).
2019;55:403. https://doi.org/10.3390/medicina55080403.

10. Jann MW. Diagnosis and treatment of bipolar disorders in adults: a review of the evidence on
pharmacologic treatments. Am Health Drug Benefits. 2014;7:489–99.

11. Nitsche MA, Cohen LG, Wassermann EM, Priori A, Lang N, Antal A, et al. Transcranial direct current
stimulation: State of the art 2008. Brain Stimul. 2008;1:206–23.
https://doi.org/10.1016/j.brs.2008.06.004.

12. Hsu C-W, Chou P-H, Brunoni AR, Hung K-C, Tseng P-T, Liang C-S, et al. Comparing different non-
invasive brain stimulation interventions for bipolar depression treatment: A network meta-analysis
of randomized controlled trials. Neurosci Biobehav Rev. 2024;156:105483.
https://doi.org/10.1016/j.neubiorev.2023.105483.

13. Nikolin S, Moffa A, Razza L, Martin D, Brunoni AR, Palm U, et al. Time-course of the tDCS
antidepressant effect: An individual participant data meta-analysis. Prog Neuropsychopharmacol
Biol Psychiatry. 2023;125:110752. https://doi.org/10.1016/j.pnpbp.2023.110752.

14. Brunoni AR, Moffa AH, Fregni F, Palm U, Padberg F, Blumberger DM, et al. Transcranial direct current
stimulation for acute major depressive episodes: Meta-analysis of individual patient data. Br J
Psychiatry. 2016;208:522–31. https://doi.org/10.1192/bjp.bp.115.164715.

15. Lee J, Lee CW, Jang Y, You JS, Park YS, Ji E, et al. Efficacy and safety of daily home-based
transcranial direct current stimulation as adjunct treatment for bipolar depressive episodes: Double-
blind sham-controlled randomized clinical trial. Front Psychiatry. 2022;13.
https://doi.org/10.3389/fpsyt.2022.969199.



Page 22/24

16. Zhang L, Li Q, Du Y, Gao Y, Bai T, Ji G-J, et al. Effect of high-definition transcranial direct current
stimulation on improving depression and modulating functional activity in emotion-related cortical-
subcortical regions in bipolar depression. J Affect Disord. 2023;323:570–80.
https://doi.org/10.1016/j.jad.2022.12.007.

17. Woodham RD, Rimmer RM, Young AH, Fu CHY. Adjunctive home-based transcranial direct current
stimulation treatment for major depression with real-time remote supervision: An open-label, single-
arm feasibility study with long term outcomes. J Psychiatr Res. 2022;153:197–205.
https://doi.org/10.1016/j.jpsychires.2022.07.026.

18. Ghazi-Noori A-R, Woodham RD, Rezaei H, Sharif MS, Bramon E, Ritter P, et al. Home-based
transcranial direct current stimulation in bipolar depression: an open-label treatment study of
clinical outcomes, acceptability and adverse events. Int J Bipolar Disord. 2024;12:30.
https://doi.org/10.1186/s40345-024-00352-9.

19. Woodham RD, Selvaraj S, Lajmi N, Hobday H, Sheehan G, Ghazi-Noori A-R, et al. Home-based
transcranial direct current stimulation treatment for major depressive disorder: a fully remote phase
2 randomized sham-controlled trial. Nat Med. 2024. https://doi.org/10.1038/s41591-024-03305-y.

20. Kallio H, Pietilä A, Johnson M, Kangasniemi M. Systematic methodological review: developing a
framework for a qualitative semi-structured interview guide. J Adv Nurs. 2016;72:2954–65.
https://doi.org/10.1111/jan.13031.

21. Rimmer RM, Woodham RD, Cahill S, Fu CHY. Acceptability of home-based transcranial direct current
stimulation (tDCS) in major depression: a qualitative analysis of individual experiences. Mental
Health Rev J. 2024;29:79–91. https://doi.org/10.1108/MHRJ-07-2022-0050.

22. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3:77–101.
https://doi.org/10.1191/1478088706qp063oa.

23. Brunoni AR, Amadera J, Berbel B, Volz MS, Rizzerio BG, Fregni F. A systematic review on reporting
and assessment of adverse effects associated with transcranial direct current stimulation. Int J
Neuropsychopharmacol. 2011;14:1133–45. https://doi.org/10.1017/S1461145710001690.

24. Anderson C. Presenting and Evaluating Qualitative Research. Am J Pharm Educ. 2010;74:141.
https://doi.org/10.5688/aj7408141.

25. Perski O, Short CE. Acceptability of digital health interventions: embracing the complexity. Transl
Behav Med. 2021;11:1473–80. https://doi.org/10.1093/tbm/ibab048.

26. Patel S, Akhtar A, Malins S, Wright N, Rowley E, Young E, et al. The Acceptability and Usability of
Digital Health Interventions for Adults With Depression, Anxiety, and Somatoform Disorders:
Qualitative Systematic Review and Meta-Synthesis. J Med Internet Res. 2020;22:e16228.
https://doi.org/10.2196/16228.

27. Klaic M, Kapp S, Hudson P, Chapman W, Denehy L, Story D, et al. Implementability of healthcare
interventions: an overview of reviews and development of a conceptual framework. Implement Sci.
2022;17:10. https://doi.org/10.1186/s13012-021-01171-7.



Page 23/24

28. Bjekić J, Živanović M, Stanković M, Paunović D, Konstantinović U, Filipović SR. The subjective
experience of transcranial electrical stimulation: a within-subject comparison of tolerability and side
effects between tDCS, tACS, and otDCS. Front Hum Neurosci. 2024;18.
https://doi.org/10.3389/fnhum.2024.1468538.

29. Mutz J, Edgcumbe DR, Brunoni AR, Fu CHY. Efficacy and acceptability of non-invasive brain
stimulation for the treatment of adult unipolar and bipolar depression: A systematic review and
meta-analysis of randomised sham-controlled trials. Neurosci Biobehav Rev. 2018;92:291–303.
https://doi.org/10.1016/j.neubiorev.2018.05.015.

30. Haskard Zolnierek KB, DiMatteo MR. Physician Communication and Patient Adherence to
Treatment. Med Care. 2009;47:826–34. https://doi.org/10.1097/MLR.0b013e31819a5acc.

31. Horne R, Chapman SCE, Parham R, Freemantle N, Forbes A, Cooper V. Understanding Patients’
Adherence-Related Beliefs about Medicines Prescribed for Long-Term Conditions: A Meta-Analytic
Review of the Necessity-Concerns Framework. PLoS ONE. 2013;8:e80633.
https://doi.org/10.1371/journal.pone.0080633.

32. Bandura A. Self-efficacy: Toward a unifying theory of behavioral change. Adv Behav Res Ther.
1978;1:139–61. https://doi.org/10.1016/0146-6402(78)90002-4.

33. Day P, Twiddy J, Dubljević V. Present and Emerging Ethical Issues with tDCS use: A Summary and
Review. Neuroethics. 2023;16:1. https://doi.org/10.1007/s12152-022-09508-9.

34. Bolier L, Haverman M, Westerhof GJ, Riper H, Smit F, Bohlmeijer E. Positive psychology
interventions: a meta-analysis of randomized controlled studies. BMC Public Health. 2013;13:119.
https://doi.org/10.1186/1471-2458-13-119.

35. Henry J. Positive Psychology and the Development of Well-Being. Well-Being. London: Palgrave
Macmillan UK; 2007. pp. 25–40.

36. Stemmler A, Staehle R, Heinemann T, Bender M, Hennig J. Positive psychology interventions in in-
patients with depression: influences of comorbidity and subjective evaluation of the training
programme. BJPsych Open. 2021;7:e109. https://doi.org/10.1192/bjo.2021.65.

37. Cruwys T, Alexander Haslam S, Dingle GA, Jetten J, Hornsey MJ, Desdemona Chong EM, et al.
Feeling connected again: Interventions that increase social identification reduce depression
symptoms in community and clinical settings. J Affect Disord. 2014;159:139–46.
https://doi.org/10.1016/j.jad.2014.02.019.

38. Jansen DL, Rijken M, Kaptein AA, Boeschoten EW, Dekker FW, Groenewegen PP. The role of social
support in dialysis patients’ feelings of autonomy and self-esteem: Is support more beneficial for
patients with specific illness perceptions? Fam Syts Health. 2014;32:313–27.
https://doi.org/10.1037/fsh0000028.

39. Kısaoğlu Ö, Tel H. The impact of hope levels on treatment adherence in psychiatric patients. Acta
Psychol (Amst). 2024;244:104194. https://doi.org/10.1016/j.actpsy.2024.104194.

40. Gallagher MW, Long LJ, Richardson A, D’Souza J, Boswell JF, Farchione TJ, et al. Examining Hope as
a Transdiagnostic Mechanism of Change Across Anxiety Disorders and CBT Treatment Protocols.



Page 24/24

Behav Ther. 2020;51:190–202. https://doi.org/10.1016/j.beth.2019.06.001.

41. Pisoni A, Mattavelli G, Papagno C, Rosanova M, Casali AG, Romero Lauro LJ. Cognitive
Enhancement Induced by Anodal tDCS Drives Circuit-Specific Cortical Plasticity. Cereb Cortex.
2018;28:1132–40. https://doi.org/10.1093/cercor/bhx021.

42. Sathappan AV, Luber BM, Lisanby SH. The Dynamic Duo: Combining noninvasive brain stimulation
with cognitive interventions. Prog Neuropsychopharmacol Biol Psychiatry. 2019;89:347–60.
https://doi.org/10.1016/j.pnpbp.2018.10.006.

43. Malterud K. Qualitative research: standards, challenges, and guidelines. Lancet. 2001;358:483–8.
https://doi.org/10.1016/S0140-6736(01)05627-6.

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

SupplementaryMaterials.docx

https://assets-eu.researchsquare.com/files/rs-5967699/v1/6cb82d7b81b3e97a3caa0ee1.docx

