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1 Introduction

Executive functions, particularly working memory and
inhibitory control, are essential for goal-directed be-
haviour. However, executive performance often declines
when task demands increase (Bissett et al., 2022)), and
this decline may be even more evident in individuals
with higher anxiety symptoms. At the same time, frontal
theta oscillations and left dorsolateral prefrontal cor-
tex activity have been linked to working memory per-
formance (Debnath et al., 2025), making frontal theta
High-Definition transcranial alternating current stimula-
tion (HD-tACS) a relevant non-invasive brain stimula-
tion approach.

The project examines whether increasing working
memory (WM) load impairs working memory and in-
hibitory control, whether active left frontal theta HD-
tACS attenuates this decline compared with sham stim-
ulation, and whether these effects are stronger in partici-
pants with higher past-week anxiety symptoms.

2 Methods

The study uses a mixed quantitative experimental design
with a within-subject factor of WM load and a between-
subject factor of stimulation condition. The target sam-
ple is at least 100 participants. Participants complete
the DASS-42 Anxiety subscale and perform a combined
dual N-back/Stop-Signal task under neutral, 1-back, and
2-back conditions while receiving either active 5 Hz left
frontal theta HD-tACS or sham stimulation, both deliv-
ered with the Starstim device (Neuroelectrics). Active
stimulation is applied at 2 mA for 20 minutes over F3
electrode.

3 Results

As data collection is ongoing, results are not yet avail-
able. Repeated-measures ANCOVA will be used to ex-
amine the effects of WM load, stimulation condition, and

DASS-42 Anxiety scores separately on N-back accuracy,
as an index of working memory, and on Stop-Signal Re-
action Times (SSRT), as an index of inhibitory control.
Higher load and higher anxiety scores are expected to
be associated with poorer performance, while active left
frontal theta HD-tACS is expected to reduce load-related
impairment compared with sham stimulation.

4 Discussion

If the expected effects described above are supported,
the findings would extend previous work showing that
WM load affects executive control (Hester and Gara-
van, [2005) by examining whether this load-related de-
cline also varies with anxiety symptoms and stimulation
condition. However, the findings should be interpreted
cautiously, as anxiety is measured through self-reported
past-week symptoms and the study only includes be-
havioural outcomes.
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