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Introduction

Depression is one of the most prevalent and disabling mental health
conditions worldwide, affecting millions of individuals across various age
groups and cultural contexts. The disorder is characterized by persistent
feelings of sadness, hopelessness, and a lack of interest or pleasure in
activities once considered enjoyable. In addition to emotional symptoms,
depression can also manifest in cognitive and physical symptoms, such as
difficulties with concentration, sleep disturbances, and fatigue, leading to
significant impairment in daily functioning. Although various treatments for
depression exist, including pharmacological interventions and
psychotherapies, many individuals experience partial or inadequate relief,
particularly those with treatment-resistant depression. This underscores the
need for innovative and personalized approaches to treating the disorder
[1]. Transcranial direct current stimulation (tDCS) is one such intervention
that has gained attention for its potential to treat depression, particularly
when traditional therapies have not yielded satisfactory results. tDCS is a
non-invasive neuromodulation technique that involves the application of a
low-intensity electrical current to the scalp to modulate neural activity in
targeted regions of the brain. While tDCS has shown promise, its
therapeutic potential could be further enhanced by integrating it with mobile
health (mHealth) applications, which are increasingly being used to deliver
mental health interventions and track real-time data. This approach
represents a digital neuroscience model that could revolutionize
depression treatment by providing personalized, accessible, and data-
driven care for individuals [2].

Description

tDCS primarily targets the dorsolateral prefrontal cortex (DLPFC), an area of
the brain implicated in executive functions, emotion regulation, and cognitive
control. In individuals with depression, the DLPFC often shows hypoactivity,
contributing to the emotional and cognitive deficits that characterize the
disorder. By applying anodal tDCS to the left DLPFC, researchers aim to
increase cortical excitability and improve communication between the prefrontal
cortex and other regions involved in mood regulation, such as the amygdala
and ventral striatum. Preliminary studies have demonstrated that tDCS can lead
to significant improvements in depressive symptoms, particularly in individuals
with treatment-resistant depression. However, the response to tDCS is not
uniform across all patients, and some individuals experience minimal or no
benefit. Factors such as individual differences in brain structure, connectivity,
and neurochemical systems may contribute to this variability, highlighting the
need for personalized approaches to tDCS treatment [3].
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Mobile health apps have become an increasingly popular tool for delivering
mental health interventions, providing users with immediate access to self-
management strategies, cognitive behavioral therapy (CBT) exercises, and
mood tracking features. These apps are typically designed to be user-friendly,
with features such as reminders, personalized feedback, and real-time data
collection. mHealth apps have the potential to enhance engagement and
adherence to treatment, as well as provide valuable data that can inform clinical
decision-making. The integration of mHealth apps with tDCS has the potential
to offer a unique and synergistic approach to depression treatment, enabling
clinicians and patients to work together in real time to optimize therapeutic
outcomes [4].

The concept of combining tDCS with mHealth apps lies in their
complementary strengths. tDCS can modulate brain activity and stimulate
neuroplastic changes, whereas mHealth apps can support ongoing mental
health management through behavioral interventions, mood tracking, and
cognitive training exercises. Together, these technologies could form a powerful
tool for personalized, data-driven depression treatment. One of the key
advantages of this integration is the potential for continuous monitoring and
adjustment of treatment based on real-time feedback. For instance, mobile
apps could track a patient's mood, sleep patterns, and cognitive performance,
providing valuable data that could guide tDCS treatment parameters, such as
electrode placement, current intensity, and duration. Additionally, mobile apps
could incorporate therapeutic interventions like cognitive behavioral techniques
or mindfulness exercises, enhancing the effects of tDCS by helping patients
apply skills that promote long-term emotional regulation and resilience [5].

Conclusion

In conclusion, the integration of tDCS with mobile health apps represents
a promising frontier in the treatment of depression. By combining the
neuromodulatory effects of tDCS with the behavioral and data-tracking
capabilities of mobile apps, this digital neuroscience approach offers the
potential for personalized, accessible, and more effective treatment. The
synergy between these two technologies could lead to improvements in
mood, cognition, and overall functioning for individuals with depression,
particularly those with treatment-resistant forms of the disorder. However, to
fully realize the potential of this combined approach, further research is
needed to optimize treatment protocols, validate the safety and efficacy of
at-home tDCS use, and ensure the integration of evidence-based mobile
interventions. With continued innovation and clinical validation, the
integration of tDCS and mobile health apps could transform the landscape
of depression treatment, providing patients with more personalized,
accessible, and effective care.

Acknowledgment

None.



mailto:kayla.daphne@gmail.com

Kayla D. Clin Depress, Volume 11:01, 2025

: 4. Blumberger, Daniel M., Lisa C. Tran, Paul B. Fitzgerald and Kate E. Hoy, et al. "A
ConﬂICt Of IntereSt randomized double-blind sham-controlled study of transcranial direct current

stimulation for treatment-resistant major depression." Front Psychiatry (2012): 74.

None.
5. Bennabi, D., M. Nicolier, J. Monnin and G. Tio, et al. "Pilot study of feasibility of the
effect of treatment with tDCS in patients suffering from treatment-resistant
Refe rences depression treated with escitalopram." Clin Neurophysiol 126 (2015): 1185-1189.

1 Loo, Colleen K., Angelo Alonzo, Donel Martin and Philip B. Mitchell, et al.
"Transcranial direct current stimulation for depression: 3-week, randomised, sham-
controlled trial." Br J Psychiatry 200 (2012): 52-59.

2. Rigonatti, Sergio P., Paulo S. Boggio, Martin L. Myczkowski and Emma Otta, et al.
"Transcranial direct stimulation and fluoxetine for the treatment of depression." Eur
Psychiatry 23 (2008): 74-76.

3. Palm, Ulrich, Christina Schiller, Zoe Fintescu and Michael Obermeier, et al. How to cite this article: Kayla, Daphne. “Integrating Mobile Health Apps with
"Transcranial direct current stimulation in treatment resistant depression: A tDCS: A Digital Neuroscience Approach to Depression Treatment.” Clin
randomized double-blind, placebo-controlled study." Brain Stimul 5 (2012): 242-251. Depress 11 (2025): 155.

Page 2 of 2


https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/transcranial-direct-current-stimulation-for-depression-3week-randomised-shamcontrolled-trial/C9DCA7D9B299A91A1D35C76660346E92
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/transcranial-direct-current-stimulation-for-depression-3week-randomised-shamcontrolled-trial/C9DCA7D9B299A91A1D35C76660346E92
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/european-psychiatry/article/transcranial-direct-stimulation-and-fluoxetine-for-the-treatment-of-depression/424F8708998F41FAFC9978698E662DF3
https://www.cambridge.org/core/journals/european-psychiatry/article/transcranial-direct-stimulation-and-fluoxetine-for-the-treatment-of-depression/424F8708998F41FAFC9978698E662DF3
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.sciencedirect.com/science/article/pii/S1935861X11001197
https://www.sciencedirect.com/science/article/pii/S1935861X11001197
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/incidence-and-outcomes-of-eating-disorders-during-the-covid19-pandemic/ACFCF65FF7B1D07CCF1DDC628C50C7CA
https://www.bmj.com/content/335/7612/194.short
https://www.bmj.com/content/335/7612/194.short
https://www.bmj.com/content/335/7612/194.short
https://www.bmj.com/content/335/7612/194.short
https://www.bmj.com/content/335/7612/194.short
https://www.bmj.com/content/335/7612/194.short
https://www.sciencedirect.com/science/article/pii/S1388245714005136
https://www.sciencedirect.com/science/article/pii/S1388245714005136
https://www.sciencedirect.com/science/article/pii/S1388245714005136
https://www.sciencedirect.com/science/article/pii/S1388245714005136
https://www.bmj.com/content/335/7612/194.short
https://www.bmj.com/content/335/7612/194.short
https://www.bmj.com/content/335/7612/194.short
https://www.bmj.com/content/335/7612/194.short

