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Fibromyalgia syndrome (FMS) is a chronic pain condition associated with alterations in
emotional and cognitive processing. Previous research suggests that patients with FMS show
atypical attentional processing of emotional stimuli and altered cortical responses, particularly
during tasks involving emotional faces (Ficher-Jbali et al., 2022, 2024). Event-related potentials
(ERPs) provide a useful tool to characterize the temporal dynamics of these processes. In
addition, neuromodulation techniques such as transcranial direct current stimulation (tDCS)
have been proposed as potential interventions targeting cortical mechanisms involved in pain
and emotion regulation. However, few studies have examined emotional processing in FMS by
simultaneously integrating cortical and autonomic measures, despite the relevance of
autonomic regulation in pain-related conditions. Therefore, this study aimed to examine
emotional processing in FMS using an emotional Dot-Probe task and ERPs, to evaluate the
modulatory effects of anodal tDCS over the left dorsolateral prefrontal cortex (DLPFC), and
secondarily to explore associated autonomic responses during task performance.

• 30 Patients with FMS and 30 healthy controls completed an emotional Dot-Probe task
with facial stimuli.

• EEG/ERPs, pain perception, and autonomic parameters were recorded during the task.
• In a pre–post design, participants also received active or sham anodal tDCS over the left

DLPFC (see Figure 1. Procedure)

Figura 1. Procedure

Patients with FMS showed higher levels of emotional distress, alexithymia, pain
catastrophizing, and poorer quality of life than controls (all p < .001), together with lower pain
threshold (M = 1.95 vs. 3.02; p = .001) and pain tolerance (M = 5.07 vs. 6.18; p = .013). ERP
analyses revealed altered cortical dynamics during emotional processing, characterized by
enhanced early responses (P1: F(1,50) = 9.60, p = .003; N1: F(1,50) = 8.18, p = .006) and
reduced P3 amplitude (F(1,50) = 4.17, p = .047) (see Figure 2), while structural face-processing
components remained preserved. Behaviorally, patients showed poorer task performance and
reduced attentional orientation toward highly arousing positive faces (p = .023). Autonomic
differences were limited, with only a shorter R–R interval in the FMS group (p = .030). tDCS
over the left DLPFC did not produce generalized behavioral or autonomic changes. ERP
analyses revealed a significant time × stimulation interaction, with most pre–post cortical
changes occurring in the sham condition (increased P1 and P3 amplitudes and reduced
N170/N250 overall at frontal level; see Figure 3), whereas active tDCS showed largely stable ERP
responses across evaluations. Only subtle modulation of emotional–attentional processing was
observed in patients with FMS under active stimulation.

FMS is associated with altered cortical dynamics during emotional processing, characterized by
increased early neural reactivity and altered later attentional–cognitive evaluation of
emotional stimuli. These alterations are accompanied by poorer behavioral performance and
reduced attentional orientation toward positive stimuli, suggesting disruptions in attentional–
emotional mechanisms. tDCS over the left DLPFC did not produce generalized behavioral or
autonomic effects, and most pre–post cortical changes were observed in the sham condition,
although subtle modulation of emotional–attentional processing was observed under active
stimulation.

FMS is associated with altered early and late cortical responses during emotional processing,
suggesting disrupted attentional–emotional mechanisms, while tDCS over the left DLPFC shows
only subtle neuromodulatory effects.

Figura 2. ERP differences between FMS patients and healthy controls
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Figura 3. ERP modulation after active vs. sham tDCS
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