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Introduction
Peripheral nerve disorders, encompassing conditions such as 

peripheral neuropathy, Guillain-Barré syndrome (GBS), and chronic 
inflammatory demyelinating polyneuropathy (CIDP), primarily 
affect the peripheral nervous system (PNS), which transmits signals 
between the central nervous system (CNS) and the rest of the body. 
Although the hallmark symptoms of peripheral nerve disorders 
include numbness, weakness, and pain, patients often experience 
significant psychological disturbances, most notably anxiety and 
depression. These mood disorders can severely impact the quality of 
life and exacerbate the clinical course of nerve disorders [1].

This article explores the neurological underpinnings of anxiety 
and depression in individuals with peripheral nerve disorders. By 
understanding the connection between peripheral nerve dysfunction 
and psychological symptoms, clinicians can better develop holistic 
approaches to treatment that address both the physical and emotional 
well-being of patients. Peripheral nerve disorders affect the motor, 
sensory, and autonomic nerves outside of the brain and spinal cord. 
These disorders may result from diabetes, autoimmune diseases, 
infections, physical trauma, or even genetic predispositions [2]. 

The experience of chronic pain and physical limitations can 
contribute to the development of anxiety and depression in patients, 
but there is growing evidence that the neuropathological changes 
themselves may also play a direct role in altering brain circuits 
involved in mood regulation. Patients with peripheral nerve disorders 
are at a higher risk of developing anxiety and depression. Studies have 
shown that up to 50% of patients with neuropathic pain experience 
significant depressive symptoms, while generalized anxiety disorder 

(GAD) is also prevalent in those suffering from chronic pain. Anxiety 
can manifest as fear of disease progression, feelings of helplessness, or 
anticipation of pain flare-ups [3].

The emotional disturbances seen in these patients are not solely 
the result of their physical condition; neuroinflammation, disrupted 
neurotransmission, and chronic pain contribute directly to mood 
disturbances. Understanding the neurological mechanisms involved 
can help clinicians address these psychological complications 
effectively. Neuroinflammation is a critical factor linking peripheral 
nerve damage to anxiety and depression. When the peripheral nerves 
are damaged, immune cells like macrophages and T cells infiltrate 
the affected areas, releasing pro-inflammatory cytokines such as 
interleukin-1 (IL-1), interleukin-6 (IL-6), and tumor necrosis factor-
alpha (TNF-α) [4]. 

Studies have shown that elevated levels of pro-inflammatory 
cytokines in the brain are associated with increased risk for depression 
and anxiety. For instance, elevated IL-6 levels have been found 
in patients with major depressive disorder (MDD), and blocking 
these cytokines can reduce depressive symptoms. Peripheral nerve 
injury may also trigger microglial activation in the CNS, further 
contributing to neuroinflammation and leading to alterations in 
mood. Neuropathic pain is a core symptom of many peripheral 
nerve disorders and significantly contributes to the development 
of anxiety and depression. Chronic pain triggers changes in brain 
regions involved in mood regulation, including the prefrontal cortex, 
amygdala, and hippocampus [5]. 

The descending pain modulatory system, which involves the 
periaqueductal gray matter and rostral ventromedial medulla, is also 
implicated in both pain perception and mood regulation. In patients 
with chronic pain, this system becomes deregulated, leading to a 
vicious cycle where pain amplifies mood disturbances and, in turn, 
worsens the perception of pain. Several neurotransmitter systems 
are disrupted in peripheral nerve disorders, leading to anxiety 
and depression. Serotonin, norepinephrine, and dopamine—key 
neurotransmitters involved in mood regulation—are often altered in 
patients with neuropathic pain and other peripheral nerve conditions 
[6].

For example, reduced serotonin levels have been linked to 
both increased pain sensitivity and the development of depressive 
symptoms. Selective serotonin reuptake inhibitors (SSRIs), 
commonly used to treat depression, are often prescribed to patients 
with peripheral neuropathy not only for their antidepressant effects 
but also for their role in modulating pain perception. Norepinephrine, 
another neurotransmitter involved in the stress response, is frequently 
deregulated in anxiety disorders. Peripheral nerve damage can lead 
to altered norepinephrine release, which exacerbates symptoms of 
anxiety [7]. 

Brain imaging studies have demonstrated that peripheral nerve 
disorders can lead to structural and functional changes in the brain. 
For example, in patients with diabetic neuropathy, alterations have 
been observed in the gray matter of the anterior cingulate cortex 
(ACC) and prefrontal cortex—areas involved in emotional processing 
and decision-making. These changes correlate with the severity of both 
pain and depression. Moreover, functional MRI (fMRI) studies have 
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shown that chronic pain can lead to over activity in the amygdala, a 
brain region critical for the processing of fear and anxiety [8]. 

Given the intricate link between peripheral nerve dysfunction 
and psychiatric symptoms, treatment approaches should target both 
the physical and psychological aspects of the disorder. Cognitive-
behavioral therapy (CBT) has been shown to be effective in managing 
both chronic pain and mood disorders. By addressing maladaptive 
thoughts and behaviours related to pain, CBT can reduce anxiety 
and depression in these patients. Mindfulness-based stress reduction 
(MBSR) and acceptance and commitment therapy (ACT) are other 
promising psychological interventions [9]. 

Pharmacological interventions, such as antidepressants (SSRIs, 
SNRIs) and anticonvulsants (e.g., gabapentin), are commonly 
used to treat both neuropathic pain and mood disturbances. These 
medications modulate neurotransmitter levels and neural circuits 
involved in both pain perception and mood regulation, providing 
dual benefits for patients with peripheral nerve disorders. Early 
recognition of anxiety and depression in patients with peripheral 
nerve disorders is crucial for improving outcomes. Untreated 
psychiatric symptoms can exacerbate pain, decrease treatment 
adherence, and impair quality of life [10]. 

Conclusion
Anxiety and depression are common and debilitating comorbidities 

in patients with peripheral nerve disorders. The interplay between 
neuroinflammation, chronic pain, and neurotransmitter dysfunction 
creates a complex web of psychological and neurological challenges 

that must be addressed in a holistic manner. Understanding the 
neurological basis of mood disorders in peripheral nerve conditions 
can guide more effective treatment strategies, improving both the 
physical and emotional well-being of patients.
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