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Abstract:

Objective: This study examines how the combination of schema therapy with transcranial direct
current stimulation (tDCS) can enhance these domains.

Methods and Materials: This study employed a quasi-experimental design with pre-test and post-
test assessments. A total of 45 participants were randomly assigned to one of three groups: schema
therapy, schema therapy + tDCS, and a control group (receiving no treatment). The experimental
groups participated in 10 group sessions of schema therapy, while one of these groups also received
5 individual tDCS sessions. The control group received no intervention. Data were collected using
the Difficulties in Emotion Regulation Scale (DERS) and the Barkley Deficits in Executive
Functioning Scale (BDEFS) and analyzed through multivariate analysis of covariance
(MANCOVA).

Findings: Findings indicated that the experimental groups demonstrated significant improvements
in emotion regulation and executive functions compared to the control group (p < 0.01). Notably,
the group that received both schema therapy and tDCS exhibited remarkable improvements in both
domains, with a large effect size. Post-hoc analyses further confirmed the high effectiveness of this
combined intervention in addressing emotional and cognitive deficits.

Conclusion: This study underscores the importance of integrating neuromodulation with
psychotherapy to achieve optimal outcomes. Future research should focus on investigating the
durability of these effects, the potential mechanisms underlying the intervention, and its broader
clinical applications.
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Extended Abstract

Introduction

Depression is a widespread mental health problem
affecting approximately 3.8% of the global population,
including 5% of adults and 5.7% of individuals over 60 years
old (Murray, 2024). The causes of depression are complex
and include genetic, biological, environmental, and
psychological factors (Remes et al., 2021). One of the
primary symptoms of depression is a loss of interest in
previously enjoyable activities. However, a key factor in the
onset and persistence of depression is difficulty in emotion
regulation (Solbakken et al., 2023; Villalobos et al., 2021).

Emotion regulation involves the ability to manage and
adjust emotional responses to achieve personal goals (Gross,
2015). This process includes conscious and unconscious
strategies for controlling the intensity and duration of
emotions (Palmieri et al., 2022). Individuals with difficulties
in emotion regulation often experience more intense
emotional reactions and greater impulsivity, which are
strongly associated with depressive symptoms (Vanderlind
et al.,, 2022; Villalobos et al., 2021).

Depression is also linked to deficits in executive
functions, including working memory, cognitive processing
speed, attention, and verbal memory (Nufio et al., 2021;
Zainal & Newman, 2022). Executive functions are essential
for goal-directed behavior, cognitive flexibility, and
problem-solving in novel situations (Pluck et al., 2023;
Schafer et al., 2024; Shah, 2024). These cognitive abilities
rely heavily on prefrontal cortex regions, which play a
crucial role in managing complex tasks and decision-making
(Friedman & Robbins, 2022; Frith & Dolan, 1996).

Emotion regulation and executive functions are closely
linked, as both involve skills such as attention focus,
persistence, emotional self-regulation, and frustration
tolerance (Nigg, 2017). Barkley (2001) divided executive
functions into four components: verbal working memory,
internalized speech, emotional and motivational self-

regulation, and planning and execution. Deficits in self-

regulation can impair the ability to manage both positive and
negative emotions, highlighting the interrelationship
between these two domains (Anastopoulos et al., 2011;
Barkley, 2001; Bulut et al., 2024; de la Fuente et al., 2022).

Current  treatments  for  depression include
pharmacotherapy, psychotherapy, and neuromodulation
2024).  While

medications are effective, they often have side effects such

techniques  (Parsakia, antidepressant

as gastrointestinal issues, weight gain, and sleep
disturbances (Carvalho et al., 2016; Sepulveda-Lizcano et
al., 2023; Strawn et al., 2023; Wang et al., 2018). In contrast,
non-invasive brain stimulation methods such as transcranial
direct current stimulation (tDCS) have emerged as cost-
effective and safe alternatives (Aghaziarati et al., 2023).
tDCS modulates cortical excitability through the application
of weak electrical currents via scalp electrodes, typically
causing only mild side effects such as temporary skin
redness (Giordano et al., 2017; Mosilhy et al., 2022;
Sudbrack-Oliveira et al., 2021).

Schema therapy is an evidence-based intervention
designed to reduce depressive symptoms by targeting early
maladaptive schemas (Barooti et al., 2024; Bishop et al,,
2022; Masley et al., 2012). Developed by Young et al.
(2006), schema therapy goes beyond traditional cognitive-
behavioral  techniques by addressing deep-rooted
psychological issues (Young et al., 2006). Research has
shown that schema therapy can enhance emotion regulation
and executive functioning, making it a valuable treatment for
depression and anxiety (Barkley, 2001; Gheisari, 2016; Kopf-
Beck et al., 2020).

This study is one of the first in Iran to examine the
combined effects of schema therapy and tDCS in individuals
with depressive symptoms. The significance of this research
lies in integrating two distinct therapeutic approaches and
evaluating their synergistic effects on emotion regulation
and executive functions. By combining neuromodulation
techniques with psychological interventions, this study

addresses existing research gaps and provides deeper
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insights into effective strategies for managing depression.
The findings could contribute to developing more
comprehensive and efficient treatment protocols, ultimately
improving the quality of care for individuals with depressive
disorders.

The present study aims to assess how the combination of
schema therapy and tDCS can improve emotion regulation
and executive functions in individuals with depressive
symptoms. Additionally, it compares the effectiveness of
these complementary treatment methods in reducing
psychological distress and enhancing cognitive and
emotional functioning. Furthermore, this study investigates
whether the combination of schema therapy and tDCS offers
greater benefits than schema therapy alone.

Methods and Materials

This study employed a quasi-experimental pre-test and
post-test design, including two experimental groups and one
control group. The objective was to evaluate how the
integration of schema therapy with transcranial direct
current stimulation (tDCS) affects emotion regulation and
executive functions in individuals with depressive
symptoms. Participants were randomly assigned to one of
the three groups and underwent the designated interventions.

The study was conducted with individuals who sought
treatment for depressive symptoms at counseling centers in
Mashhad, Iran, during the spring of 2024. A total of 45
participants were recruited through convenience sampling
and randomly assigned to three groups (15 per group).
Inclusion criteria included a clinical diagnosis of depression
and willingness to participate in the study. Individuals with
a history of neurological disorders or medications affecting
brain function were excluded.

Data were collected using the Difficulties in Emotion
Regulation Scale (DERS) and the Barkley Deficits in
Executive Functioning Scale (BDEFS) and analyzed through
(MANCOVA).

Participants in the schema therapy group attended ten

multivariate analysis of covariance
weekly sessions based on Farrell’s schema therapy protocol.

The second experimental group received the same schema

£

therapy sessions in addition to five weekly individual tDCS
sessions. The control group received no intervention.
Findings
Demographic analysis showed that participants in all
three groups were comparable in terms of age, gender,
The

significant

marital status, and educational background.

experimental groups demonstrated
improvements in both emotion regulation and executive
functions compared to the control group. Specifically, the
combination of schema therapy and tDCS produced the
greatest improvements, with a large effect size.

Post-hoc Bonferroni analyses confirmed that the schema
tDCS group had

improvements in both emotion regulation and executive

therapy + significantly  greater
functions than the schema therapy-only group, which in turn
outperformed the control group. The effectiveness of the
combined intervention was particularly evident in measures
of cognitive flexibility, impulse control, and emotional self-
regulation.

Discussion and Conclusion

The findings of this study highlight the substantial
benefits of integrating schema therapy with tDCS in treating
individuals with depressive symptoms. While schema
therapy alone was effective, the combined intervention
yielded superior results. These results underscore the
potential of combining psychological and neuromodulation
techniques to address complex mental health challenges.

One of the key findings of this study was the significant
improvement in emotion regulation. The structured
approach of schema therapy likely played a central role in
this improvement by helping participants identify and
modify maladaptive schemas. These deeply ingrained
patterns, formed during early life experiences, often
contribute to difficulties in emotion regulation. By targeting
these patterns, participants were able to develop healthier
emotional coping strategies. Additionally, tDCS may have
enhanced these effects by stimulating the prefrontal cortex,

which is crucial for emotional control. This interaction
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suggests that tDCS creates an optimal neural environment
for the therapeutic effects of schema therapy to take place.

The improvement in executive functions further supports
the advantages of this combined approach. Executive
functions, including working memory, cognitive flexibility,
and inhibitory control, are essential for effective problem-
solving and daily functioning. tDCS likely facilitated
improvements in these areas by modulating neural activity
in the dorsolateral prefrontal cortex. When combined with
the structured exercises of schema therapy, participants
engaged more effectively in the therapeutic process, leading
to greater cognitive benefits. These findings emphasize the
importance of combining treatments that target both the
cognitive and emotional aspects of depression.

Future research should focus on evaluating the long-term

durability of these improvements and exploring the

Y

underlying mechanisms of the intervention. Investigating the
neural correlates of these changes through neuroimaging
techniques could provide valuable insights into how schema
therapy and tDCS interact to influence brain function.
Furthermore, expanding the sample size and including
diverse populations would enhance the generalizability of
these findings.

In conclusion, this study provides compelling evidence
for the efficacy of combining schema therapy with tDCS to
enhance emotion regulation and executive functions in
individuals with depressive symptoms. By addressing both
cognitive and emotional deficits associated with depression,
this dual approach offers a promising direction for more

comprehensive and effective mental health treatments.
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