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Background and Purpose: Depression and anxiety are two common signs of many mental disorders.
Transcranial direct current stimulation (tDCS) was developed to help patients with traumatic brain
injury. This stud aimed to determine the effectiveness of tDCS on depression and anxiety of a person
with major depressive disorder.

Method: This is a true experimental study with a pretest-posttest design and a control group. The
population of the study included persons with MDD. The sample included 30 women with MDD in
the 5th district of Tehran; they were selected with the purposive sample method. They completed
Beck’s depression inventory-II (Beck et al.; 1996) and Beck’s anxiety inventory (Beck et al.; 1989)
in pretest and posttest. The experimental group received ten sessions of tDCS. Data were analyzed
with two samples T-tests in SPSS-26.

Results: The results indicate that the mean differences in the pretest-posttest of depression and
anxiety were higher in the tDCS experimental group than in the control group (p<0.05).
Conclusion: It is concluded that the tDCS can reduce the depression and anxiety of women with
MDD.
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Introduction

ajor Depressive Disorder (MDD) is a
M prevalent mood disorder marked by

persistent sadness, lack of interest in
activities, and various cognitive impairments. It
often co-occurs with anxiety symptoms such as
excessive worry, irritability, and physical complaints
(1). Globally, MDD ranks as the fourth leading cause
of disease burden and is the most common non-fatal
disorder (2). In Iran, the prevalence ranges from 6%
to 73%, highlighting its significant impact (3). MDD
adversely affects psychological and physical health
and impairs social functioning (4).

MDD episodes are characterized by mood
disturbances lasting at least two weeks and may
involve affective, cognitive, and neurovegetative
symptoms, often alternating with periods of
remission (5, 6). Anxiety and depression frequently
overlap, with studies showing that 10-65% of
individuals with anxiety disorders also suffer from
MDD (7). Some experience depression as a result of
prolonged anxiety, while others develop anxiety
after depressive episodes. A common and
debilitating feature of MDD is attentional
dysfunction, which significantly hampers daily life

(8).

Although standard treatments like antidepressants
and Cognitive Behavioral Therapy (CBT) are widely
used, about one-third of patients do not achieve full
remission (9-11). CBT focuses on modifying
negative thought patterns, while Cognitive Bias
Modification (CBM) addresses maladaptive
attention biases (12). However, these therapies often
overlook attentional deficits, prompting interest in
alternative approaches like Transcranial Direct
Current Stimulation (tDCS). tDCS is a non-invasive
brain stimulation technique that modulates cortical
excitability through low-intensity electrical currents
(13). Originally used for stroke rehabilitation, it has
recently gained traction in psychiatric treatment,
particularly when targeting the dorsolateral
prefrontal cortex (DLPFC), a region involved in
mood regulation and attention (14, 15). This study
evaluates the efficacy of tDCS in alleviating
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depression, anxiety, and attention-related issues in
women with MDD.

Method

This study investigated the effects of transcranial
direct current stimulation (tDCS) on women
diagnosed with Major Depressive Disorder (MDD).
Participants were recruited from District 5 of Tehran,
Iran, aged 18 to 45, who met the DSM-5 diagnostic
criteria  for MDD. The study involved 14
participants, divided into two groups: an
experimental group (14 participants) and a control
group (14 participants). The experimental group
received 10 sessions of tDCS over two weeks, each
lasting 20 minutes. The stimulation protocol
involved placing the anodal electrode over the left
dorsolateral prefrontal cortex (DLPFC) at the F3
location and the cathodal electrode over the right
supraorbital area (Fp2), following the standard 10—
20 EEG system. The electrical current used was 2
mA, delivered through 3.5 cm? electrodes with
saline-soaked sponges. The control group did not
receive any intervention during the study period.

To assess symptoms of depression and anxiety, two
standardized and validated instruments were
employed: the Beck Depression Inventory-Il (BDI-
I) and the Beck Anxiety Inventory (BAIl). Data
collection occurred at two time points: before the
intervention (pre-test) and one week after the final
session (post-test). Ethical approval was granted by
the Ethics Committee of the Tehran Institute of
Clinical Sport Neuropsychology, and the research
was conducted in compliance with the ethical
principles of the American Psychological
Association (APA) and the Declaration of Helsinki.

Findings

Participants’ mean ages were 32.27 (SD = 3.80) in
the control group and 31.55 (SD = 4.20) in the
experimental group, with age ranges of 24-45 and
26-42 years, respectively. Pre-test depression scores
averaged 27.77 in the control group and 30.57 in the
experimental group. Anxiety scores averaged 29.38
in the control group and 28.57 in the experimental
group. At post-test, depression scores dropped to
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27.23 in the control group and 27.14 in the
experimental group. Anxiety scores also declined to
28.31 in the control group and 25.71 in the
experimental group.

Skewness and kurtosis values confirmed that data
were normally distributed, allowing for parametric
tests. Repeated-measures MANOVA  results
revealed statistically significant differences between
the groups in post-test depression (F(1,26) = 15.023,
p =0.001, n?=0.385) and anxiety scores (F(1,26) =
7.389, p = 0.012, n? = 0.235), after controlling for
pre-test scores. The effect sizes indicated that 39%
of the variance in depression scores and 24% of the
variance in anxiety scores were attributable to the
tDCS intervention.

Discussion and Conclusion

These findings support the effectiveness of tDCS in
reducing depressive and anxiety symptoms among
women with MDD. The observed effect sizes are
consistent with previous studies and meta-analyses
indicating the clinical benefits of tDCS for MDD
(11-14). The likely mechanism involves increased
neuroplasticity in the DLPFC, a brain region integral
to mood regulation and executive functioning (15).
Anodal stimulation of this region may counteract the
hypoactivity typical in MDD, thereby enhancing top-
down regulation of limbic structures like the
amygdala, which are implicated in anxiety (12). This
neurophysiological pathway helps explain the
simultaneous reduction in both depression and
anxiety symptoms.

Focusing on Iranian women highlights the value of
culturally sensitive interventions, particularly in
contexts where mental health stigma and gender-
based stressors intensify MDD symptoms (1). As a
non-invasive and potentially stigma-free treatment,
tDCS could be especially suitable in such
sociocultural settings.

Nonetheless, this study had limitations. The small
sample size (n = 28), absence of a sham tDCS
condition, and lack of long-term follow-up restrict
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the generalizability and depth of the findings. Future
research should include larger samples, control for
placebo effects using sham stimulation, and conduct
longitudinal follow-ups to assess the durability of
therapeutic outcomes. Additionally, combining
tDCS with established treatments like CBT or CBM
could enhance effectiveness.

In conclusion, the study demonstrates that tDCS is a
safe, accessible, and effective intervention for
reducing depression and anxiety symptoms in
women with MDD. By modulating DLPFC activity,
tDCS promotes improved emotional regulation and
executive control. The significant reductions in BDI-
Il and BAI scores underscore its potential as a viable
alternative or complement to conventional therapies.
Further research is essential to refine application
protocols, determine long-term efficacy, and extend
its applicability across diverse clinical and cultural
populations.
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