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This study aimed to investigate the efficacy of Transcranial Direct Stimulation
(tDCS) in the treatment of anhedonia and Post-Traumatic Stress Disorder (PTSD).
This research was a double-blind experimental study that was conducted with pre-
test-post-test design with a control group. The psychiatric clinic of Bagiyatullah al-
Azam Hospital was visited by military personnel who were suffering from PTSD
from March 2018 to April 2020. This population was included in the statistical
analysis. From this population, 33 participants with PTSD were selected using the
available sampling method, with 17 participants in the experimental group and 16 in
the control group. The control group underwent 10 sessions of sham stimulation,
while the experimental group received 10 sessions of anodal tDCS (administered at 2
mA to the left dorsolateral prefrontal cortex (DLPFC). The post-traumatic stress
disorder checklist for DSM-5 (PCL-5) and Snaith-Hamilton Pleasure Scale (SHAPS)
were used for data collection. The data was also subjected to the multivariate
analysis of covariance (MANCOVA) test using SPSS-26 software. The experimental
group exhibited a substantially higher rate of reduction in anhedonia (F (1,20) =4.75
p=0.038) and PTSD symptoms (F (1,20) =9.37, p=0.006) compared to the control
group, with 41% of patients responding to tDCS treatment. This study demonstrated
that tDCS could be considered as a novel and complementary treatment technique for
the treatment of anhedonia and PTSD symptoms in militaries with post-traumatic
stress disorder.
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Efficacy of Anodal Transcranial Direct Current Stimulation (tDCS) on Anhedonia and
Symptoms of Combat Related Post-Traumatic Stress Disorder (PTSD)

Extended Abstract
Aim
post-traumatic stress disorder (PTSD) is a chronic and debilitating mental condition that can develop in
individuals exposed to traumatic events. It is characterized by symptoms of avoidance, re-experiencing,
hyperarousal, and negative changes in cognition and mood (Shahmiri Barzoki et al., 2023). Various
treatment approaches have been developed for PTSD, including pharmacotherapy, eye movement
desensitization and reprocessing (EMDR), and cognitive processing therapy (Straud et al., 2019). However,
some studies have reported considerable nonresponse and high dropout rates for these interventions (Han et
al., 2022). Recently, transcranial direct current stimulation (tDCS) has emerged as a novel technique for
treating psychiatric disorders (Rosson et al., 2022). tDCS involves the delivery of low-intensity direct
current to specific cortical areas (Hampstead et al., 2020).

The present study aimed to evaluate the efficacy of tDCS in reducing anhedonia and PTSD symptoms in
patients with combat-related PTSD.

Methodology
This was a double-blind experimental study using a pre-test/post-test control group design. The study
population consisted of military personnel with PTSD who visited the psychiatric clinic at Bagiyatullah al-
Azam Hospital between March 2018 and April 2020. Thirty-three participants (17 in the experimental
group and 16 in the control group) were selected using convenience sampling. Inclusion criteria were: age
between 30 and 66, PTSD diagnosis based on DSM-5 criteria and a PCL-5 score > 37. Medication
regimens (type and dosage) remained unchanged during the study. Exclusion criteria included: comorbid
psychotic, bipolar, or personality disorders; hearing impairments; suicide risk; neurological illnesses;
history of brain stimulation treatments; presence of cardiac pacemakers or metal implants in the head,;
epilepsy or other organic brain disorders; implanted medication pumps; and mobile metal devices.
Participants were assessed at two time points: the first tDCS session (baseline) and after the tenth session
(post-test). Direct current was delivered using saline-soaked sponge electrodes via a battery-powered
stimulator. Electrode placement followed the EEG 10/20 system: the anode over the left dorsolateral
prefrontal cortex (DLPFC, F3) and the cathode over the right supraorbital area (Fp2). Stimulation
parameters were 2 mA for 20 minutes, across 10 consecutive daily sessions. For the sham condition, the
same montage was used, but the current was ramped up for 30 seconds and then turned off.

The Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) (Blevins et al., 2015) and the Snaith-
Hamilton Pleasure Scale (SHAPS) (Snaith et al., 1995) were used to collect data. Data were analyzed in
SPSS version 26 using descriptive statistics (mean, standard deviation) and MANCOVA.

Findings

Seven participants (41.17%) in the experimental group were classified as treatment responders.
MANCOVA results showed that the experimental group exhibited significantly greater reductions in PTSD
symptoms (PCL-5) and anhedonia (SHAPS) than the control group. Group membership explained 42% of
the variance in PTSD symptoms and 14% of the variance in anhedonia scores.

Conclusion

This study investigated the effectiveness of tDCS in reducing PTSD symptoms and anhedonia in 33
patients with combat-related PTSD, following 10 sessions targeting the left DLPFC. Although only 41.17%
met the predefined response criteria, our findings align with previous studies (Ahmadizadeh et al., 2019;
Han et al., 2022; Markovi¢ et al., 2021) that showed a significant reduction in PTSD symptoms following
tDCS. Several mechanisms may explain these results. First, tDCS may reduce traumatic symptoms by
enhancing functional connectivity between the ventromedial prefrontal cortex (VMPFC) and the DLPFC.
Second, the DLPFC is hypothesized to play a critical role in modulating the fear circuit—comprising the
hippocampus, amygdala, and VMPFC—by exerting cognitive control.
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Additionally, our results demonstrated a significant improvement in anhedonia among participants who
received active tDCS, consistent with findings from previous research (Krepel et al., 2020; Rezaei et al.,
2021; Fukuda et al., 2021). Excitatory (anodal) stimulation of the left DLPFC (F3) may enhance frontal
asymmetry and promote approach-related behaviors, due to the brain’s asymmetric approach system.

This study had several limitations. First, medication use was not an exclusion criterion and may have
influenced treatment outcomes. Second, the SHAPS primarily measures consummatory pleasure and does
not assess other dimensions of pleasure, such as anticipatory or subjective experiences. Third, our findings
are specific to the tDCS protocol and parameters used and may not generalize to other configurations.

Keywords: Anhedonia, Post-Traumatic Stress Disorder (PTSD), Transcranial Direct Stimulation (tDCS).
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. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)

. Post-traumatic stress disorder checklist for DSM-5 (PCL-5)

. Blevins et al.

. Post-Traumatic Distress Scale (PDS)

. Detailed Assessment of Post-Traumatic Symptoms—Posttraumatic Stress (DAPS)
. sensitivity

. specificity
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. Snaith-Hamilton Pleasure Scale (SHAPS)

. Snaith et al.

. suicidal preoccupation

. Montgomery—Asberg Depression Rating Scale (MADRS)
. Oxford Happiness Questionnaire (OHQ)

. active stimulation

. sham stimulation

. Right supra-orbital area
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