
Neuroimaging Analysis in Nutrition Deficiency Individuals with Chronic 
Fatigue

Azizah Hamid*

Department of Child Health, University of Adelaide, Adelaide, Australia

DESCRIPTION

Chronic Fatigue Syndrome (CFS) is a condition which was 
characterized by persistent, unexplained fatigue that is not 
relieved by rest and is often accompanied by various symptoms 
such as impaired memory, sleep disturbances, and muscle pain. 
The complexity of Chronic Fatigue Syndrome (CFS) involves a 
combination of biological and psychosocial factors, contributing 
to its multifactorial nature. In recent years, neuroimaging studies 
have provided valuable insights into the neurobiological basis of 
chronic fatigue, particularly among individuals with nutrition 
disorders. This article explores the intersection of neuroimaging 
and chronic fatigue in patients with nutrition disorders, 
shedding light on the potential neurobiological mechanisms 
underlying this phenomenon. Nutrition disorders encompass a 
range of conditions that can affect an individual's overall health, 
including deficiencies in essential nutrients, eating disorders, 
and malabsorption syndromes. Chronic fatigue is a common 
symptom observed in individuals with nutrition disorders, 
raising questions about the intricate interplay between 
nutritional status and the central nervous system. Neuroimaging 
techniques have become indispensable tools in understanding 
the structural and functional changes in the brain associated 
with various medical conditions, including chronic fatigue. 
Magnetic Resonance Imaging (MRI), Positron Emission 
Tomography (PET), and Functional MRI (fMRI) are among the 
most commonly used neuroimaging modalities. Several studies 
have explored structural changes in the brains of individuals 
with chronic fatigue associated with nutrition disorders. For 
instance, MRI studies have revealed alterations in the gray 
matter volume in regions implicated in cognitive functions and 
emotional processing. These structural changes may contribute 
to the cognitive impairments and emotional disturbances often 
reported by individuals with chronic fatigue.

Functional connectivity studies using fMRI have provided 
insights into the communication between different brain regions 
in individuals with chronic fatigue. Aberrant functional connectivity

patterns have been observed, particularly in networks associated 
with the processing of pain, emotions, and executive functions. 
These findings suggest that the neurobiological basis of chronic 
fatigue in nutrition disorders may involve dysregulation in the 
coordination of brain regions responsible for these functions. 
Nutrient deficiencies can impact the synthesis and metabolism of 
neurotransmitters, which plays an important role in regulating 
mood, sleep, and overall cognitive function. Neuroimaging 
studies focusing on neurotransmitter systems, such as the 
serotonin and dopamine pathways, have indicated dysregulation 
in individuals with chronic fatigue associated with nutrition 
disorders. Understanding these neurochemical alterations is 
essential for developing targeted interventions that address the 
underlying neurobiological mechanisms.

Inflammation has emerged as a key player in the pathophysiology 
of chronic fatigue. Nutrition disorders, especially those associated 
with deficiencies in essential nutrients and altered gut microbiota, 
can contribute to systemic inflammation. Neuroimaging studies 
using PET have demonstrated increased neuro-inflammation in 
specific brain regions in individuals with chronic fatigue. This 
inflammation may further exacerbate the fatigue and cognitive 
symptoms experienced by these individuals. Cognitive 
dysfunction is a hallmark of chronic fatigue, and neuroimaging 
studies have helped elucidate the neural correlates of these 
impairments. Functional imaging studies have highlighted 
alterations in the activation patterns of brain regions involved in 
memory, attention, and executive function. The identification of 
specific neural substrates underlying cognitive dysfunction in 
chronic fatigue associated with nutrition disorders can inform 
the development of targeted cognitive interventions. From 
neuroimaging studies, there is potential for the development of 
more effective treatment strategies for chronic fatigue in patients 
with nutrition disorders. Personalized interventions targeting the 
identified neurobiological abnormalities, such as nutritional 
supplementation and anti-inflammatory therapies, may offer 
novel approaches to alleviate symptoms and improve overall 
quality of life.
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CONCLUSION
Neuroimaging studies have provided valuable insights into the
complex interplay between nutrition disorders and chronic
fatigue. Structural and functional changes in the brain, altered
neurotransmitter pathways, inflammation, and cognitive
dysfunction collectively contribute to the neurobiological basis
of chronic fatigue in these individuals. Understanding these

mechanisms is important for developing targeted interventions
that address the underlying causes of chronic fatigue, ultimately
improving the management and treatment of this debilitating
condition in patients with nutrition disorders. As research in
this field continues to evolve, the integration of neuroimaging
findings with clinical data will further enhance our
understanding and pave the way for more effective therapeutic
strategies.
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