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Abstract

Background: Flow FL-100 is a transcranial direct current stimulation (tDCS)
device self-administered by a patient at home in combination with a soft-
ware application delivered wellbeing behaviour therapy training. tDCS has
evidence of effectiveness in treating symptoms of depression. Purpose/Aim:
This post marketing study evaluated the effect of Flow on depression for
primary care general practice patients with depression symptoms. Meth-
ods: Open-label patient cohort design with no control group. Inclusion cri-
teria were aged 18 years or over and reporting depression symptoms. Par-
ticipants self-administered five 30 minute tDCS sessions per week for the
first three weeks, and then 3 sessions per week following this. Three, six and
ten week assessment with participant self-report measure: Montgomery-
Asberg Depression Rating Scale (MADRS-S). Results: MADRS-S remission
rates were between 29% - 30% at three weeks, 33% - 34% at six-weeks and
50% at 10-weeks treatment. There was a significant improvement in MADRS-S
with large effect sizes at all time points. Conclusions: Flow tDCS can be de-
livered through a primary healthcare general practice service and patients
will choose to use. Flow tDCS provides an effective depression treatment in
addition and as an alternative to antidepressants and psychotherapy. tDCS
has evidence as an effective depression treatment, and the widespread avail-
ability of tDCS in primary care general practice should be considered.
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1. Introduction

Defined as experiencing a low mood and loss of pleasure or interest in activities,
depression can include symptoms such as poor concentration, feelings of low
self-worth, hopelessness, suicidality, disrupted sleep, and fatigue [1]. Around
one in six (16%) of the general population experiences depression in Great Brit-
ain (GB) [2]. As the most prevalent mental illness, depression is the largest con-
tributor to global disability [1]. The symptoms of depression symptoms can have
a severe negative impact on everyday functioning and quality of life [1] [3] and
is the most common mental illness in deaths by suicide [4].

Non-invasive brain neurostimulation (NIBS) techniques to treat depression in-
clude transcranial magnetic stimulation (TMS) and transcranial direct current
stimulation (tDCS) [5]. TMS is an effective and established depression treatment,
but requires daily out-patient visits over approximately 5 weeks [6]. Transcranial
direct current stimulation (tDCS) is non-invasive brain stimulation by weak elec-
trical currents (0.5 - 2.5 mA) [7]. Electrode placement for treating depression is
typically with the anode over the left dorsolateral prefrontal cortex (DLPFC) (F3)
and cathode over the right DLPFC (F4) [8]. Possible tDCS mechanisms of action
include significant gray matter increases in brain regions functionally connected
with the stimulation target, including the bilateral DLPFC, bilateral posterior cin-
gulate cortex, subgenual anterior cingulate cortex, the right hippocampus, thala-
mus and left caudate brain regions; tDCS leads to neurostructural changes and
plasticity effects may propagate over brain networks [9]. tDCS is safe [10] and
generally reported by patients as acceptable and well-tolerated (most commonly
reported side effect of a temporary headache), with mild and transient physical
sensations that usually do not prevent use: burning sensations (16.2%), skin red-
ness (12.3%), scalp pain (10.1%), itching (6.7%), and tingling (6.3%) [7] [11] [12].

Meta-analyses of randomised sham-controlled trial (RCTs) show tDCS can
significantly improve depressive symptoms and clinical response, with remission
being significantly better than placebo sham stimulation [10] [13]-[15]. tDCS is
effective as standalone treatment or in combination with other anti-depression
treatments [10]. The UK’s National Institute for Health and Care Excellence
(NICE) reported that tDCS could particularly benefit people whose symptoms
have not improved with existing interventions, or who find side effects of anti-
depressants intolerable or unacceptable [16].

A specific product delivering tDCS is called “Flow”. It combines tDCS (deliv-
ered by Flow FL-100 device) and software app-based wellbeing behaviour train-
ing (physical exercise, nutrition, mindfulness, sleep, and behavioural activation).

In a 24-participant open-label single-arm feasibility study of Flow FL-100, a sig-

DOI: 10.4236/0jpsych.2024.144024

387 Open Journal of Psychiatry


https://doi.org/10.4236/ojpsych.2024.144024

C. Griffiths et al.

nificant improvement in depressive symptoms after six weeks of treatment was
maintained at 3 and 6 months [17]. An open-label 31 participant cohort design
with no control group study of Flow found depression reliable improvement and
remission rates were 58.1% and 32.3% and significant improvement in depres-
sion, functioning, and health related quality of life [18]. A RCT of Flow FL-100
found significant improvement in depression symptoms relative to sham after
10-weeks treament [19]. Qualitative studies on the experience of Flow tDCS
found most patients reported improved depression symptoms, and that it was
acceptable and they would recommend it to others [20]-[22].

Pharmacotherapy used for depression with evidence of effectiveness includes
selective serotonin reuptake inhibitors (SSRIs) and serotonin norepinephrine
reuptake inhibitors (SNRIs); however, antidepressant first-line treatment is ef-
fective in only around 37% of people [23] [24]. When compared with placebo,
the incremental effectiveness of antidepressants may be modest, with only one in
nine patients experiences a benefit [25]. Antidepressant adverse side effects can
include nausea, fatigue, weight gain, tremors, sexual dysfunction, insomnia, and
gastrointestinal problems [26]; side effects can result in additional costs, for ex-
ample, additional GP visits [27]. Antidepressants are not an acceptable option
for some people, between 18% to 30% of people stop using SSRIs [28]. There can
also be a high risk of relapse [29], withdrawal effects can be long-lasting and se-
vere [30], and use can result in increased suicide risk [31].

Psychotherapy is recommended for depression, with recovery rates of around
50% for those who complete treatment, but 60% of people drop out after one or
two sessions and, as it is delivered over multiple sessions over a period of several
months, it is costly and lengthy; and there can be long wait times to access (av-
erage waiting time for a psychotherapy to start is 21 days in the UK) [24] [32]
[33]. There can be induvial barriers to access, some people do not find psycho-
therapy to be an acceptable option due to, for example, cultural beliefs, mobility
issues, travel costs, or work and caring responsibilities [34].

A choice of options for effective depression treatment in addition to antide-
pressants and psychotherapy that best suit people’s lives, needs, and concerns is
highly valuable. In this project Flow tDCS was offered through a United King-
dom (UK) primary care general practice to patients who reported symptoms of
depression and outcomes were assessed in terms of feasibility and depression.
Our objectives were to measure and compare change in depression symptoms
using the Montgomery-Asberg Depression Rating Scale (MADRS-S) [34] at 3, 6
and 10 weeks at approximately 60% and 75% adherence to usage protocol, and
to measure and compare remission rates at 3, 6 and 10 weeks at approximately

60% and 75% adherence to usage protocol.

2. Methods
2.1. Design

The study had an open-label patient cohort design with no control group.
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2.2. Approval

Approval was granted by the review panel of the NHS Trust (Ideas Forum: ref-
erence IFFLOW) leading the evaluation and by the NHS primary care provider
consortium. All participants provided informed consent. The study was deliv-

ered in accordance with the Declaration of Helsinki.

2.3. Medical Records

Following informed consent, demographic and other information was extracted
from data provided by participant through the Flow software application.

2.4. Setting

Participants were recruited through a primary healthcare general practice (GP).
Flow was self-administered at home by participants living in the community.
Flow Neuroscience AB (manufacturer of Flow device) provided GPs and other

healthcare staff with training.

2.5. Inclusion/Exclusion Criteria

Inclusion criteria:

1) Aged 18 years or over

2) Patient reporting depression symptoms

Exclusion criteria:

1) Epilepsy (or having a history of seizures)

2) Having a defect in the neurocranium and/or a cranial implant

3) Having an active, implanted medical device (e.g., cardiac pacemaker, spinal
cord stimulator, vagal nerve stimulator, auricular stimulator, deep brain stimu-
lating electrodes, cochlear implant, implanted hearing aid or defibrillator) or
other implanted, metallic, or electronic device

4) A neurological condition

5) A history of hypomanic/manic episodes

2.6. Procedure

From February 2023 to January 2024, patients were selected by their GP if they
met the inclusion/exclusion criteria and were provided with information about the
treatment and evaluation. Participants stayed on the same medication and contin-
ued any current psychological interventions they were undertaking. Informed
consent was obtained prior to beginning treatment. Participants could withdraw
consent or stop treatment at any point without the need to provide a reason. Fol-
lowing informed consent, participants collected the Flow device and instructions
from the GP reception Participants were informed about Flow Neuroscience AB’s

website which provides information, training on use, and email support.

2.7. Intervention

Flow FL-100 is a Conformite Europeene (CE) marked Class Ila medical device
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for the treatment of major depressive disorder (MDD). Flow can be purchased
directly by anyone via the manufacturer’s website in the European Union and
other European countries. Flow has been used by >15,000 users in UK/EU and is
offered by >70 private healthcare institutions.

In the treatment protocol, the patient remains awake and self-administers five
sessions per week for the first three weeks and then three sessions per week for the
following three weeks: 24 sessions, with a maximum of one 30-minute session per
day. After the initial six-week period, patients can choose to self-administer up to
three sessions per week for as long as they choose.

The anode was positioned over the left dorsolateral prefrontal cortex (DLPFC)
(F3 on the international 10/20 EEG system) and the cathode over the right
DLPFC (F4); stimulation is 2 mA for 30 min. On the Flow mobile phone soft-
ware app, seven brief (around 20 minutes, pace of completion chosen by user)
healthy lifestyle behaviour therapy training sessions are available for users to op-
tionally engage with. These provide information about the links between behav-
iour and wellbeing and how to take actions to improve wellbeing and reduce de-
pressive symptoms. They are titled: “The basics”, “Choosing your actions”,
“Mindfulness meditation”, “Exercise for your brain”, “The anti-depression diet”,
“Therapeutic sleep”, and “Looking back and planning ahead”.

The Flow mobile phone software app is used to control the Bluetooth-connected
Flow FL-100 tDCS headset via the user’s smartphone. Flow also provides depres-
sion symptom level tracking that enables users to monitor their progress/
symptoms. This is done by the completion of the nine-question Montgom-
ery—Asberg Depression Rating Scale Self-report (MADRS-S) [35] the user’s smart-
phone prior to a tDCS session. Flow also provides an integrated platform for the

patient’s GP, with the ability to monitor patients, and customise protocols remotely.

2.8. Measure

Participants self-completed the MADRS-S [35] at 3, 6 and 10 weeks. Assessment
of MADRS-S [35] psychometric properties indicated good acceptability, all items
contributed to a common underlying concept (depression), stability over time
and sensitivity to change was good. [36] Remission is MADRS-S score change

from 13 or over (have depression) to 12 or less (cut-off for depression).

2.9. Study Size

The study sample size was not predetermined and based on an opportunity

sample.

2.10. Statistical Analysis

Paired T-tests conducted between baseline and weeks 3, 6 and 10 for approxi-
mately 60% and 75% adherence to the intervention usage protocol. Only par-
ticipants who met the below eligibility criteria were included in the statistical

analysis:
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e Used Flow for 3 weeks and had 9 sessions minimum of tDCS and had week 3
MADRS-S data.

o Used Flow for 6 weeks and had 15 sessions minimum of tDCS and had week
6 MADRS-S data.

e Used Flow for 10 weeks and had 27 sessions minimum of tDCS and had week
10 MADRS-S data.

3. Results

Used Flow for 3 weeks and 9 sessions minimum (60% adherence)

Descriptive Data
Number of participants = 43. 33 had age data: 1 (3.03%) 18 - 20, 2 (6.06%) 21 -

30, 6 (18.18%) 31-40, 7 (21.21%) 41 - 50, 11 (33.33%) 51 - 60 and 6 (18.18%) 61 -
70. 40 had sex data: 31 (77.5%) females and 9 (22.5%) males. 39 had depressive
symptoms duration data: 10 (25.64%) depressive symptoms for <6 months, 13
(33.33%) depressive symptoms for 6 - 12 months and 16 (41.03%) depressive
symptoms for >12 months. 40 had “tried treatments data” 15 (37.5%) had tried
medication only, 8 (20.0%) had tried talking therapy only, 13 (32.5%) had tried
both medication and talking therapy, 3 (7.5%) had not tried either and 1 (2.5%)
tried “something else”. 28 had medication data: 24 (85.71%) are taking antide-
pressants, 1 (3.57%) are taking antidepressants and benzodiazepine, 1 (3.57%) is
taking antidepressants, benzodiazepine and “other”, 1 (3.57%) is taking antide-
pressants and “other”, and 1 (3.57%) is taking “other”. 40 had tried antidepres-
sants data: 27 (67.5%) tried antidepressants and 13 (32.5%) have not tried anti-
depressants. 11 had other diagnoses data: 6 (54.55%) have anxiety syndrome, 2
(18.18%) have bipolar disorder, 2 (18.18%) have ADHD, 4 (36.36%) have chronic
pain, 2 (18.18%) have PTSD, 1 (9.09%) has OCD, 1 (9.09%) has insomnia, 1
(9.09%) has long-term stress exhaustion, 5 (45.45%) have “other”. 38 had work
ability affected data: 34 (89.47%) did not have their work ability affected, 3 (8.82%)
were on sick leave and 1 (2.63%) was on part-time sick leave. MADRS-S baseline
score: below cut-off for depression (0 - 12) = 13 participants (30.23%); mild de-
pression (13 - 19) = 18 participants (41.86%); moderate depression (20 - 34) = 12
participants (27.91%); and severe depression (=35) = 0 participants (0%).

Qutcome Data

There was a significant decrease of 11.56 (SD = 7.53) in MADRS score from
baseline to week 3 follow-up in those who completed at least 9 sessions and who
had week 3 MADRS-S follow-up data, with a large effect size (Cohen’s d = 1.54),
95% CI [1.09, 1.98]. Mean scores showed that at 3-week follow-up, 13 (30.23%)
experienced remission.

Used Flow for 3 weeks: 11 sessions minimum (73.3% adherence)

Descriptive Data
Number of participants = 41. 32 had age data: 1 (3.13%) 18 - 20, 2 (6.25%) 21 -

30, 6 (18.75%) 31 - 40, 7 (21.88%) 41 - 50, 11 (34.38%) 51 - 60 and 5 (15.63%)
61-70. 37 had sex data: 37, 29 (78.38%) females and 8 (21.62%) males. 37 had
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depressive symptoms duration data: 9 (24.32%) had depressive symptoms for <6
months, 13 (35.14%) depressive symptoms for 6-12 months and 15 (40.54%) de-
pressive symptoms for >12 months. 37 had “tried treatments data™ 13 (35.14%)
had tried medication only, 8 (21.62%) had tried talking therapy only, 12 (32.43%)
had tried both medication and talking therapy, 3 (8.11%) had not tried either
and 1 (2.70%) tried “something else”. 25 had medication data: 21 (84%) were
taking antidepressants, 1 (4%) were taking antidepressants and benzodiazepine,
1 (4%) were taking antidepressants, benzodiazepine and “other”, 1 (4%) were
taking antidepressants and “other”, and 1 (4%) is taking “other”. 37 had tried
antidepressants data: 24 (64.86%) participants had tried antidepressants and 13
(35.14%) had not tried antidepressants. 11 had other diagnoses data: 11 partici-
pants, 6 (54.55%) had anxiety syndrome, 2 (18.18%) had bipolar disorder, 2
(18.18%) had ADHD, 4 (36.36%) had chronic pain, 2 (18.18%) had PTSD, 1
(9.09%) had OCD, 1 (9.09%) had insomnia, 1 (9.09%) had long-term stress ex-
haustion, 5 (45.45%) had “other”. 35 had work ability affected data: 32 (91.43%)
did not have their work ability affected, 2 (5.71%) were on sick leave and 1
(2.86%) were on part-time sick leave. MADRS baseline score: Below cut-off for
depression (0 - 12) = 0 participants (0%) mild depression (13 - 19) = 7 partici-
pants (17.07%) moderate depression (20 - 34) = 24 participants (58.54%); and
severe depression (=35) = 9 participants (21.95%).

QOutcome Data

There was a significant decrease of 11.13 (SD = 7.62) in MADRS-S scores
from baseline to week 3 follow-up, with a large effect size (Cohen’s d = 1.46),
95% CI [1.00, 1.90]. Mean scores showed that at 3-week follow-up, 12 (29.27%)
of participants who completed at least 11 sessions and who had 3 week MADRS-
S data experienced remission.

Used Flow for 6 weeks: 15 sessions minimum (62.5% adherence)

Descriptive Data
Number of participants = 33. 25 had age data: 25, 1 (4%) 18 - 20, 1 (4%) 21 -

30, 4 (16%) 31 - 40, 8 (32%) 41 - 50, 6 (24%) 51 - 60 and 5 (20%) 61 - 70. 30 out
of 33 participants had sex data: 30, 24 (80%) females and 6 (20%) males. 29 had
depressive symptoms duration data: 29, 7 (24.14%) depressive symptoms for <6
months, 11 (37.93%) depressive symptoms for 6 - 12 months and 11 (37.93%) de-
pressive symptoms for >12 months. 30 had “tried treatments data™ 10 (33.33%)
had tried medication only, 7 (23.33%) had tried talking therapy only, 12 (40%) had
tried both medication and talking therapy, and 1 (3.33%) tried “something else”.
22 had medication data: 18 (81.82%) were taking antidepressants, 1 (4.55%) were
taking antidepressants and benzodiazepine, 1 (4.55%) were taking antidepres-
sants, benzodiazepine and “other”, 1 (4.55%) were taking antidepressants and
“other”, and 1 (4.55%) were taking “other”. 30 had “tried antidepressants data”:
21 (70%) of participants has tried antidepressants and 9 (30%) have not tried an-
tidepressants. 10 had other diagnoses data: 6 (60%) had anxiety syndrome, 2
(20%) had ADHD, 3 (33.33%) had chronic pain, 2 (20%) had PTSD, 1 (10%) had
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OCD, 2 (20%) had insomnia, 2 (20%) had long-term stress exhaustion, 1 (10%)
had bipolar disorder, 1 (10%) had alcohol/drug addiction, 5 (50%) had “other”.
28 had work ability affected data: 28 participants, 25 (89.29%) did not have their
work ability affected, 1 (3.57%) was on sick leave and 2 (7.14%) were on part-
time sick leave. MADRS-S baseline scores: below cut-off for depression (0 - 12)
= 0 participants (0%); mild depression (13 - 19) = 5 participants (15.15%); mod-
erate depression (20 - 34) = 19 participants (57.58%); and severe depression
(=235) = 9 participants (27.27%).

Qutcome Data

There was a significant decrease of 13.48 (SD = 9.51) in MADRS-S score from
baseline to week 6 follow-up, with a large effect size (Cohen’s d = 1.42), 95% CI
[0.93, 1.90]. Mean scores showed that at 6-week follow-up, 11 (33.33%) experi-
enced remission.

Used Flow for 6 weeks: 18 sessions minimum (75% adherence)

Descriptive Data
Number of participants = 32. 24 had age data: 24, 1 (4.17%) 18 - 20, 1 (4.17%)

21 - 30, 4 (16.67%) 31 - 40, 7 (29.17%) 41 - 50, 6 (25%) 51 - 60 and 5 (20.83%) 61
- 70. 29 out of 32 participants had sex data: 23 (79.31%) females and 6 (20.69%)
males. 28 had depressive symptoms duration data:7 (25%) depressive symptoms
for <6 months, 10 (35.71%) depressive symptoms for 6 - 12 months and 11
(39.29%) depressive symptoms for >12 months. 29 had “tried treatments data™
10 (34.48%) had tried medication only, 7 (24.14%) had tried talking therapy
only, 11 (37.93%) had tried both medication and talking therapy, and 1 (3.45%)
tried “something else”. 32 had medication data: 21 participants, 17 (80.95%)
were taking antidepressants, 1 (4.76%) were taking antidepressants and benzo-
diazepine, 1 (4.76%) was taking antidepressants, benzodiazepine and “other”, 1
(4.76%) was taking antidepressants and “other”, and 1 (4.76%) was taking
“other”. 29 had tried antidepressants data: 20 (68.97%) of participants has tried
antidepressants and 9 (31.03%) have not tried antidepressants. 9 out of 32 par-
ticipants had other diagnoses data: 9 participants, 5 (55.56%) had anxiety syn-
drome, 1 (11.11%) had ADHD, 3 (33.33%) had chronic pain, 2 (22.22%) had PTSD,
1 (11.11%) had OCD, 2 (22.22%) had insomnia, 2 (22.22%) had long-term stress
exhaustion, 1 (11.11%) had bipolar disorder, 1 (11.11%) had alcohol/drug addic-
tion, 5 (45.45%) had “other”. 27 had work ability affected data: 24 (88.89%) did
not have their work ability affected, 1 (3.70%) was on sick leave and 2 (7.41%)
were on part-time sick leave. MADRS-S baseline score: below cut-off for depres-
sion (0 - 12) = 0 participants (0%); mild depression (13 - 19) = 5 participants
(15.62%); moderate depression (20 - 34) = 18 participants (56.25%); and severe
depression (=35) = 9 participants (28.13%).

Qutcome Data

There was a significant decrease of 13.69 (SD = 9.59) in MADRS-S scores
from baseline to week 6 follow-up, with a large effect size (Cohen’s d = 1.43),
95% CI [0.93, 1.92]. Mean scores showed 11 (34.38%) experienced remission.

DOI: 10.4236/0jpsych.2024.144024

393 Open Journal of Psychiatry


https://doi.org/10.4236/ojpsych.2024.144024

C. Griffiths et al.

Used Flow for 10 weeks: 27 sessions minimum (75% adherence)

Note: all participants who used for 10 weeks had a minimum of 75% adher-
ence.

Descriptive Data

Number of participants = 18. 13 had age data: 1 (7.69%) 18 - 20, 1 (7.69%) 31 -
40, 6 (46.15%) 41 - 50, 2 (15.38%) 51 - 60 and 3 (23.08%) 61 - 70. 17 had sex
data: 12 (70.59%) females and 5 (29.41%) males. 17 out of 18 participants had
depressive symptoms duration data: 4 (23.53%) depressive symptoms for <6
months, 5 (29.41%) depressive symptoms for 6-12 months and 8 (47.06%) de-
pressive symptoms for >12 months. 17 had “tried treatments data™: 6 (35.29%)
had tried medication only, 5 (29.41%) had tried talking therapy only, 6 (35.29%)
had tried both medication and talking therapy. 12 had medication data: 12 par-
ticipants, 8 (66.67%) were taking antidepressants, 1 (8.33%) was taking antide-
pressants and benzodiazepine, 1 (8.33%) was taking antidepressants, benzodi-
azepine and “other”, 1 (8.33%) was taking antidepressants and benzodiazepine, 1
(8.33%) was taking antidepressants and “other”, and 1 (8.33%) was taking
“other”. 17 had tried antidepressants data: 17 participants, 11 (64.71%) of par-
ticipants has tried antidepressants and 6 (35.29%) have not tried antidepressants.
17 had other diagnoses data: 4 (66.67%) had anxiety syndrome, 1 (16.67%) had
chronic pain, 2 (22.22%) had PTSD, 1 (16.67%) had OCD, 1 (16.67%) had in-
somnia, 2 (33.33%) had long-term stress exhaustion, 1 (16.67%) had bipolar dis-
order, 1 (16.67%) had alcohol/drug addiction, 4 (66.67%) had “other”. 16 had
work ability affected data: 15 (93.75%) did not have their work ability affected
and 1 (6.25%) was on part-time sick leave. MADRS-S baseline score: below
cut-off for depression (0 - 12) = 0 participants (0%); mild depression (13 - 19) =
4 participants (22.22%); moderate depression (20 - 34) = 10 participants (55.55%);
and severe depression (=35) = 4 participants (22.22%).

Qutcome Data

There was a significant decrease of 12.22 (SD = 9.16) in MADRS-S score from
baseline to week 10 follow-up, with a large effect size (Cohen’s d = 1.33), 95% CI
[0.68, 1.97]. Mean scores showed that at 10-week follow-up, 9 (50%) experienced

remission. Table 1 compares MADRS-S scores and remission rates for each

group.

Table 1. MADRS-S scores and remission rates.

Group Baseline Follow-up Mean change Remission rate
MADRS-S MADRS-S MADRS-S
3 weeks 60% 27.42 15.86 11.56 30.23%
3 weeks 73.3% 27.03 15.90 11.13 29.27%
6 weeks 62.5% 28.55 15.06 13.48 33.33%
6 weeks 75% 28.47 14.78 13.69 34.38%
10 weeks 75% 27.56 15.33 12.22 50%
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4. Discussion

This study found that Flow FL-100 tDCS and software application delivered
wellbeing behaviour therapy training can be offered by primary care providers as
an addition and alternative to existing treatments for depression. Patients will
choose to use Flow tDCS when they are offered it, and they generally follow the
protocol. Flow was found to reduce depression symptoms, adding evidence to
support the effectiveness of tDCS [10] [13]-[15] [17]-[19].

Participants in each group subject to analysis had broadly similar characteris-
tics. There was a slightly higher remission rate at six weeks compared to three
weeks, indicating an advantage of six weeks treatment over three weeks treat-
ment. There was a higher remission rate at ten weeks compared to three or six
weeks, indicating an advantage of ten weeks treatment over three or six weeks
treatment. In the three and six week results there was very little difference in re-
mission rates between 60%/62.5% and 73.3%/75% adherence, 75% adherence at
6 weeks showing greatest remission and mean change in MADRS-S. This study
showed that tDCS can be combined with other treatments, and previous re-
search has shown this can possibly enhance overall outcomes [10].

This present study shows that the use of Flow may lead to relatively quick
(three-week) improvement in depression symptoms for some participants. The
time course of response of SNRIs and SSRIs is around 2 to 4 weeks to achieve
significant benefits; but it may take longer to achieve most of the improvement
[37]. Therefore, Flow might be considered as a treatment where a relatively quick
relief of symptoms is required, future studies with a larger participant sample are
needed to explore this further.

tDCS is an alternative treatment for those experiencing depression symptoms
who have failed to respond to medication or psychotherapy or who find medica-
tion side effects or factors related to psychotherapy unacceptable (waiting times,
travel costs, time required, other commitments preventing attendance). The
NHS “Mental health and wellbeing plan” states: “We know there are limitations
to the current treatment offer. More needs to be done... to diversify the range of
treatments available” [38]. Primary care general practice are well-placed to offer
tDCS treatment as most people first seek help for depression through a GP and
many patients are treated by their GP for long-term or recurrent depression.

Many participants did not experience remission following the use of Flow. It
is not effective for everyone. GPs need to prepare their patients for this potential
outcome and ensure that patients receive ongoing support, and suggest other
ways of maintaining well-being, preventing depression and potential treatments
if tDCS does not provide relief from depression symptoms. Patients need to
know that they may need to make changes to their lifestyle to enhance wellbeing
or try other treatment options.

There were several limitations of the study. There was no control group.
Treatment with Flow tDCS was open-label and adjunct to any existing depres-

sion or other treatments or therapies. There was a small sample size at ten weeks
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treatment. The sample was over-represented by females, and so the results are
less generalisable to males. This study collected outcome measures after three,
six and ten weeks treatment, with no later follow-up data collection; it is rec-
ommended that future studies employ additional follow-up data collection points:
18, 26, and 36 weeks.

5. Conclusion

Flow tDCS and software application delivered wellbeing behaviour therapy
training can be fully and effectively integrated into a primary care depression
treatment pathway. GPs will offer and primary care patients will choose to use
Flow, providing evidence of the acceptability of and demand for tDCS. Flow
tDCS can be effective against depression symptoms when offered through gen-
eral practice primary healthcare services for patients with depression symptoms.
Availability through free-to-access universal healthcare systems such as the UK’s
NHS would address inequality of access issues.
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