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Letter to the Editor

Noninvasive brain stimulation with transcranial direct current
stimulation (tDCS) is a low-cost, safe, and deployable/battery pow-
ered [1] intervention. Growing evidence for efficacy for its use in a
wide range of neurological and psychiatric disorders [2] supports
its adoption into clinical management, including in middle-
income countries such as Brazil. As tDCS can be safely and rigor-
ously delivered (e.g., electrode montage, impedance, and current)
to patients at home for treatment with remote supervision [3,4],
its deployability is especially relevant for worldwide use. Chief
among guidance for remote supervision of tDCS is ensuring close
supervision and control over subject stimulation at home. In addi-
tion, tDCS can be easily paired with other telemedicine or digital-
therapy administered interventions to enhance therapeutic out-
comes. The COVID-19 pandemic has accelerated research and inter-
est in home-based and remotely supervised tDCS [5]. Indeed, tDCS
may have potential in treating COVID-19 related brain disorders
and post-acute sequelae [6] (see Table 1).

Across its potential uses for neurological and psychiatric symp-
toms and conditions, there is an urgent need for further research. In
addition, tDCS is increasingly gaining regulatory approval for use
worldwide, and home-based use can be provided using telehealth
delivery. However, the use of home-based medical devices presents
complex challenges that vary according to the location of the inter-
vention. On the one hand, people who live in rural areas frequently
have restricted access to health care, due to locomotion and trans-
portation issues [7], increasing the need for home-based treatment.
On the other hand, limited broadband internet availability [8] can
preclude home-based interventions that are designed to depend
on high-quality digital connectivity and advanced devices (e.g.,
smart phones). As part of advancing the use of remote supervision
to provide home-based tDCS, it is important to consider equitable
access across nations and demographics. These considerations
include aspects of technology device design and protocols for use
with remote supervision.

These considerations are particularly relevant for middle-
income countries such as Brazil, where the use of low-cost, scalable
interventions for treating neurological and psychiatric disorders
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are highly desirable. In Brazil, and across the world, there is a soar-
ing burden of central nervous system-related problems and multi-
morbidity between physical, neurological and psychiatric
disorders. Notwithstanding the seminal and out-sized contribute
of Brazilian science to tDCS [9], the deployment of home based in
Brazil has been relatively halted — as comparing across high-
income countries — despite the facts that the National Health Au-
thority (ANVISA) in Brazil has already approved the use of tDCS de-
vices from at least 5 companies including for motor and speech
recovery after a stroke, depression, schizophrenia, and pain gener-
ated by fibromyalgia, that tele-health has been widely adopted dur-
ing the COVID-19 pandemic, and that the presence of a public
health system in Brazil (SUS) ensures capillarity of adopting tDCS
and mobile Health techniques across the country.

We believe that such limited availability occurs due to several
factors: (1) prices of internet data plans may further limit the access
of some individuals compounded by tax policies [10] — in Brazil,
most data plans are “pre-paid” and are composed by unlimited
data access of some apps (usually social media ones) and low-
internet speed for other apps or web browsing; (2) low accessibility
to smartphones with capabilities to be coupled with tDCS; (3) low
digital literacy, especially in older people, or those with lower so-
cioeconomic status; (4) in the context of the public and private
health systems, lack of reimbursement compared to pharmaco-
therapy; (5) regulatory barriers for the use of traditional tDCS
that may disincentive the use of a novel technique of tDCS; (6) rela-
tively low-cost of salary of health-care personnel who apply tDCS;
(7) relatively limited knowledge of tDCS and portable tDCS by
health providers in addition to challenges in training clinicians on
the home-based tDCS.

Considering the opportunities represented by home-use tDCS
systems in low-middle income country, these barriers to a more
widespread tDCS adoption should be researched (e.g. in commu-
nity based trials) and resolved, including through equitable tDCS
device design. These future trials may also provide critical data to
encourage governments to adopt this technique in the public
sector, which may provide a top-down incentive to a more wide-
spread use of this technique.
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Table 1

Standard protocols for clinical trials utilizing home-based tDCS with remote supervision and either high or limited broadband internet connection. It is important to emphasize
the remote supervision rubric is conceived to allow site/protocol/subject specific customization. It is therefore incumbent on the operator team to design how each of the seven
Remote-Supervised elements are addressed, adopting a rigorous but least-burdensome approach.

Remote supervision of home-based tDCS: quality rubric High broadband internet connection Limited broadband internet connection

[3]

(1) Training of staff in tDCS treatment and supervision; - Smartphone or laptop or desktop video - Standard recorded training to be downloaded and
conference watched any time
- Link of the conference recorded to be watched - One in-person training (more as deemed needed)
online

Online checklist to be consulted

Recurrently phone call or text message or e-mail to
monitor the training procedures

- One in-person training (more as deemed - Printed checklist with illustrative instructions.
needed).
(2) Assessment of the user's capability to participate in - Smartphone or laptop or desktop video - In-person visit
tDCS remotely (evaluation of tDCS aptitude: to follow  conference. - Pictures of the tDCS gear after setting it up to show/send
the steps to operate the device, and place the headset to the operator via e-mail/message-app.
with the electrodes after previous explanation)
(3) Training procedures and materials including - Smartphone or laptop or desktop video - Weekly in-person visit (as needed — generally until

assessments of the user and/or caregiver (continuous
reevaluation). Aspects to consider for evaluating
subject independence: A) Subject require staff

conference before, during and after session as
deemed protocol/subject appropriate. Three
options can include:

subject reaches certified independence in operating
tDCS equipment)

assistance in placing headgear? B) Subject requires
assistance in powering on the device? C) Subject
requires operator assistance in establishing electrode
contact quality? B) Subject requires assistance in
activating the stimulation once provide the code?

1) Live supervision through video conference every -
session (supervision for the entire duration of
the session)

2) Daily contact through video conference before -
the session (visual check of the headset
placement and clear the user for the session)

3) Live supervision through video conference for

the first three sessions and evaluation of
independence in operating the tDCS equipment.
tDCS device connected to the internet

and/or Session codes provided by an operator in -

Phone calls or text message before and after every
session

Pictures of the tDCS gear after setting it up to show/send
to the operator.

(4) Strict dose control for each session; dose codes with -
time limit life; and use of tDCS device (turn it on and -

Session codes provided by text or phone call
Inclusion of Proxy helper (caregiver or younger person).

off) video conference
- or Session codes provided by an online dedicated
platform.
(5) Simple and fail-safe electrode preparation techniques - Headgear designed for reproducible and - Headgear designed for reproducible and consistent

and tDCS headgear consistent electrode placement

Pre-saturated single use electrode.

electrode placement

Limited use electrode with simple instructions and
illustrative materials for preparation.

Self-report by text/audio message or e-mail

(6) Monitoring adverse effects after each session

Speech self-report through cellphone or laptop or -

desktop video conference

Self-report by text/audio message or e-mail -

- Self-report by an online dedicated platform.

(7) Quantify compliance Processes that even after - Smartphone or laptop or desktop video -
subjects are certified to being home-tDCS there is a conference
system to access ongoing compliance (such as an alert - Device monitors performance (eg. session -
is improper set-up/use is suspected) or spot-checks on  duration, impedance) and generates completion
factors such as device preparation, electrode code, collected through dedicated chat or
saturation/placement, stimulation protocol. platform.

Notes in a diary.
Weekly in person visits (as needed)

Reports by phone call or text message before/after each
session

Pictures of the tDCS gear after setting it up to show/send
to the operator

Device monitors performance (eg. session duration,
impedance) and generates completion code.
Completion code generated by device relayed to
operator by phone or text or diary (in which cases
reviewed by operator on a schedule such as weekly).

[2] Fregni F, EI-Hagrassy MM, Pacheco-Barrios K, Carvalho S, Leite J, Simis M, et al.
Evidence-based guidelines and secondary meta-analysis for the use of trans-
cranial direct current stimulation in neurological and psychiatric disorders.
Int J Neuropsychopharmacol 2021;21:256—313. https://doi.org/10.1093/ijnp/
pyaa051.

Charvet LE, Kasschau M, Datta A, Knotkova H, Stevens MC, Alonzo A, et al.
Remotely-supervised transcranial direct current stimulation (tDCS) for clinical
trials: guidelines for technology and protocols. 2015 Front Syst Neurosci
2015;9:26. https://doi.org/10.3389/fnsys.2015.00026.

Charvet LE, Shaw MT, Bikson M, Woods AJ, Knotkova H. Supervised transcra-
nial direct current stimulation (tDCS) at home: a guide for clinical research
and practice. Brain Stimul 2020;13:686—93. https://doi.org/10.1016/
j.brs.2020.02.011.

Bikson M, Hanlon CA, Woods AJ, Gillick BT, Charvet L, Lamm C, et al. Guide-
lines for TMS/tES clinical services and research through the COVID-19
pandemic. Brain Stimul 2020;13:1124—49. https://doi.org/10.1016/
j-brs.2020.05.010.

Baptista AF, Baltar A, Okano AH, Moreira A, Campos ACP, Fernandes AM, et al.
Applications of non-invasive neuromodulation for the management of disor-
ders related to COVID-19. Front Neurol 2020;11:573718. https://doi.org/
10.3389/fneur.2020.573718.

Funding

This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.
3

Declaration of interests

[4

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to

influence the work reported in this paper. 5

References 6

[1] Woods AJ, Antal A, Bikson M, Boggio PS, Brunoni AR, Celnik P, et al. A technical
guide to tDCS, and related non-invasive brain stimulation tools. Clin Neuro-
physiol 2016;127:1031—48. https://doi.org/10.1016/j.clinph.2015.11.012.

386


https://doi.org/10.1016/j.clinph.2015.11.012
https://doi.org/10.1093/ijnp/pyaa051
https://doi.org/10.1093/ijnp/pyaa051
https://doi.org/10.3389/fnsys.2015.00026
https://doi.org/10.1016/j.brs.2020.02.011
https://doi.org/10.1016/j.brs.2020.02.011
https://doi.org/10.1016/j.brs.2020.05.010
https://doi.org/10.1016/j.brs.2020.05.010
https://doi.org/10.3389/fneur.2020.573718
https://doi.org/10.3389/fneur.2020.573718

E. Silva-Filho, G. Pilloni, LE. Charvet et al.

[7] LiuL, Xue P, Li SX, Zhang ], Zhou ], Zhang W. Urban-rural disparities in mental
health problems related to COVID-19 in China. Gen Hosp Psychiatr 2021;69:
119-20.

Drake C, Zhang Y, Chaiyachati KH, Polsky D. The limitations of poor broadband
internet access for telemedicine use in rural America: an observational study.
Ann Intern Med 2019;171:382—4. https://doi.org/10.7326/M19-0283.

Sa KN, Venas G, Souza MP, Andrade DC, Baptista AF. Brazilian research on
noninvasive brain stimulation applied to health conditions. Arq Neuropsi-
quiatr 2021;79:974—81. https://doi.org/10.1590/0004-282X-ANP-2020-0480.
International Telecommunication Union. Measuring digital development ICT
price trends. https://www.itu.int/en/ITU-D/Statistics/Documents/
publications/prices2019/ITU_ICTpriceTrends_2019.pdf. [Accessed 11 January
2022].

[8

9]

[10]

Edson Silva-Filho®", Giuseppina Pilloni®, Leigh E. Charvet®,
Felipe Fregni®, André R. Brunoni®, Marom Bikson®
2 Federal University of Paraiba, Joao Pessoa, PB, Brazil

b Department of Neurology, NYU Grossman School of Medicine, NY,
USA

€ NYU Langone Pediatric Multiple Sclerosis Center, New York, NY, USA

387

Brain Stimulation 15 (2022) 385—387

4 Neuromodulation Center, Spaulding Rehabilitation Hospital,
Harvard Medical School, Boston, MA, USA

¢ Service of Interdisciplinary Neuromodulation, Laboratory of
Neurosciences (LIM-27), Department and Institute of Psychiatry &
Department of Internal Medicine, Faculdade de Medicina da
Universidade de Sao Paulo, Sao Paulo, Brazil

f Department of Biomedical Engineering, The City College of New York
of CUNY, New York, NY, USA

* Corresponding author. Campus I - Lot. Cidade Universitaria, PB,
58051,
E-mail address: meneses.edson@yahoo.com.br (E. Silva-Filho).

2 February 2022
Available online 15 February 2022


http://refhub.elsevier.com/S1935-861X(22)00033-X/sref7
http://refhub.elsevier.com/S1935-861X(22)00033-X/sref7
http://refhub.elsevier.com/S1935-861X(22)00033-X/sref7
http://refhub.elsevier.com/S1935-861X(22)00033-X/sref7
https://doi.org/10.7326/M19-0283
https://doi.org/10.1590/0004-282X-ANP-2020-0480
https://www.itu.int/en/ITU-D/Statistics/Documents/publications/prices2019/ITU_ICTpriceTrends_2019.pdf
https://www.itu.int/en/ITU-D/Statistics/Documents/publications/prices2019/ITU_ICTpriceTrends_2019.pdf
mailto:mailtoyvonnehanpolyueduhk

	Factors supporting availability of home-based Neuromodulation using remote supervision in middle-income countries; Brazil e ...
	Funding
	Declaration of interests
	References


