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L E T T E R TO TH E ED I TOR

Is there evidence for the use of noninvasive brain
stimulation techniques for children and adolescents
with mental illness?

To the Editors,

Repetitive transcranial magnetic stimulation (rTMS) holds promise as

an alternative treatment for adults with treatment‐resistant depres-

sion. Recent meta‐analyses have revealed the efficacy of rTMS on

treatment‐resistant depression symptoms1 and cross‐diagnostic

symptom domains of neuropsychiatric disorders.2 The Japanese

Ministry of Health, Labour and Welfare has approved rTMS since

2017 as a treatment option for adult patients who do not respond to

medication treatment. The Japanese Society of Psychiatry and

Neurology (JSPN) revised a practical guide for the appropriate use

of rTMS for treatment‐resistant depression (in Japanese) in 2023.

This guide does not recommend rTMS for depression in children and

adolescents, that is, those under 18 years old.

A great number of clinics in Japan have recently offered “off‐

label” treatment for children and adolescents with depression as well

as any mental illness (according to a cursory Google search

conducted on December 1, 2023). However, the effectiveness of

rTMS for children and adolescents with depression or other mental

illnesses remains unclear.

We searched PubMed for papers published in English from

database inception to October 17, 2023, using the following title or

abstract search terms: (1) participant terms, for example, children or

adolescents (age range: under 18 years old); (2) intervention terms,

for example, rTMS; and (3) study design terms, for example,

randomized controlled trial (RCT). We identified RCTs that were

published in English and investigated the relative efficacy of rTMS

compared with sham conditions as well as any other treatments in

children and adolescents with mental illness because of our interest

in the effects of rTMS on children and adolescents with mental

illness. We identified 419 papers and eight randomized clinical trials

that met our predefined inclusion criteria after screening the

abstracts. Of the eight trials, five met our predefined inclusion

criteria, including one focusing on attention‐deficit/hyperactivity

disorder (ADHD), three investigating autism spectrum disorder (ASD),

and one evaluating obsessive–compulsive disorder (OCD). One

6‐week RCT revealed a significant improvement in ADHD symptoms

on rTMS but not on sham stimulation. Furthermore, two 9‐week

RCTs demonstrated a significant improvement in the social domain of

ASD symptoms on rTMS, but not on sham stimulation, whereas one

4‐week RCT revealed no treatment effects of rTMS. Furthermore, a

single‐session RCT revealed no significant changes in OCD symptoms

in the active versus sham group. Our mini‐review revealed that most

articles were pilot studies and/or relatively small‐scale studies with

various rTMS protocols and/or outcomes. Furthermore, four of five

studies investigated changes in clinical symptoms as secondary

outcomes. Details are shown in Supplementary Tables 1–3 and

Figure S1. Furthermore, we identified one meta‐analysis of rTMS in

children and adults with ADHD; however, only one open trial on

children and adolescents with ADHD was excluded to avoid undue

inflation of bias across domains.3

Little rigorous evidence is currently available regarding other

approaches for treating patients with treatment‐resistant depres-

sion,4 especially children and adolescents. Many factors, such as

inadequate dose or treatment duration, misdiagnosis, treatment

nonadherence, psychiatric and medical comorbidities, and psycho-

social stressors, cause treatment resistance in children and adoles-

cents with depression.5 First, clinicians should thoroughly explore

and remedy those factors in children and adolescents with various

mental illnesses and treatment‐resistant depression. The possibility

of short‐ and long‐term side‐effects when using rTMS in children and

adolescents with mental illness requires more empirical studies,

although rTMS is relatively safe.3,6,7

Evidence regarding the efficacy of rTMS for children and

adolescents with mental illness is currently lacking, although rTMS

does show promise. The neurodevelopmental processes ongoing in

children and adolescents, compounded by the pathophysiological

processes affecting those with neuropsychiatric and neurodevelop-

mental disorders, warrant careful consideration.7 Currently available

evidence does not support the broad off‐label use of rTMS in children

and adolescents; thus, the broad expedited translation of rTMS to

clinics requires caution.7 Recent systematic reviews supported the

efficacy of rTMS treatment for adolescents with major depressive

disorder8 or the safety of rTMS treatment in children and adolescents

within the currently applied protocols.9 Herein, our mini‐review

endorses the validity of the revised practical guide for the

appropriate use of rTMS for treatment‐resistant depression by the
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JSPN. Currently, we cannot recommend the use of rTMS for treating

mental illness in children and adolescents.
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SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.
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