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Abstract 
 
Chronic Fatigue Syndrome (CFS), also known as Myal-
gia Encephalomyelitis (ME), is characterized by severe, 
persistent fatigue lasting more than six months, which is 
not alleviated by rest and significantly reduces previous 
levels of activity (Centres for Disease Control and Pre-
vention [CDC], 2023). The Institute of Medicine (IOM) 
criteria require the presence of post-exertional malaise 
(PEM), unrefreshing sleep, and either cognitive impair-
ment or orthostatic intolerance (CDC, 2023).
The aetiology of CFS/ME is multifactorial, involving ge-
netic predisposition, infections, immune system dys-
function, endocrine system abnormalities, and psycho-
logical factors (MSD Manuals, 2023; Verywell Health, 
2023). Pathogenesis includes neuroinflammation, mi-
tochondrial dysfunction, oxidative stress, autonomic 
nervous system dysfunction, and gut microbiome alter-
ations (Oxford Academic, 2023; Springer, 2023).
Effective symptom management includes pacing and 
energy management, cognitive behavioural therapy 
(CBT), symptom-specific medications, diet and nutrition, 
physical therapy, sleep hygiene, stress management, 
support systems, assistive devices, and regular medical 
check-ups (National Institute for Health and Care Ex-
cellence [NICE], 2023; National Health Service [NHS], 
2023; Verywell Health, 2023; Sleep Foundation, 2023).
Rehabilitation focuses on pacing and energy manage-
ment, CBT, graded exercise therapy (GET), symptom 
management, psychological support, and a multidisci-
plinary approach (NICE, 2023; BMJ, 2023). Emerging 
therapies like neuromodulation and ongoing pharmaco-
logical research are also being explored (Cambridge et 
al., 2023).

Introduction
Chronic Fatigue Syndrome (CFS), also known as Myalgia 
Encephalomyelitis (ME), is a complex and debilitating 
disorder characterized by profound fatigue that is not 
alleviated by rest and is exacerbated by physical or mental 
activity (CDC, 2023). This condition significantly impairs 
the ability to perform daily activities and can reduce quality 
of life. The fatigue experienced by individuals with CFS/
ME is often accompanied by a range of other symptoms, 
including cognitive impairments, unrefreshing sleep, and 

post-exertional malaise (PEM), which is a worsening of 
symptoms following physical or mental exertion (NICE, 
2023).

The aetiology of CFS/ME remains unclear, but it is believed 
to be multifactorial, involving genetic predisposition, 
infections, immune system dysfunction, and endocrine 
abnormalities (MSD Manuals, 2023; Verywell Health, 
2023). The pathogenesis of the condition includes 
neuroinflammation, mitochondrial dysfunction, and 
autonomic nervous system dysregulation, which contribute 
to the diverse and persistent symptoms experienced by 
patients (Oxford Academic, 2023; Springer, 2023).

Effective management of CFS/ME requires a 
comprehensive and multidisciplinary approach. 
Current evidence-based treatments focus on symptom 
management, including pacing and energy management, 
cognitive behavioural therapy (CBT), and graded 
exercise therapy (GET) (NICE, 2023; BMJ, 2023). These 
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interventions aim to improve functional capacity and quality 
of life while minimizing the risk of symptom exacerbation.

Understanding CFS/ME is crucial for developing effective 
treatment strategies and providing appropriate support 
to those affected by this challenging condition. Ongoing 
research explores the underlying mechanisms and 
potential therapeutic options to enhance patient outcomes 
(Cambridge et al., 2023).

Definition

Chronic Fatigue Syndrome (CFS), also known as Myalgia 
Encephalomyelitis (ME), is defined by the Centres for 
Disease Control and Prevention (CDC) as severe fatigue 
lasting longer than six months, accompanied by at least 
four of the following symptoms:

• Post-exertional malaise

• Unrefreshing sleep

• Impaired memory or concentration

• Muscle pain

• Polyarthralgia (multiple joint pain)

• Sore throat

• Tender lymph nodes

• New headaches

Definition and Diagnostic Criteria

The Centres for Disease Control and Prevention (CDC) 
criteria for diagnosing CFS/ME include:

Severe fatigue:

• Persistent or relapsing fatigue lasting for more 
than six months.

• The fatigue is not due to ongoing exertion, is 
not alleviated by rest, and significantly reduces previous 
activity levels.

Additional Symptoms

The presence of at least four of the following 
symptoms:

• Post-Exertional Malaise (PEM): Worsening of 
symptoms following physical or mental exertion that 
was previously tolerated.

• Unrefreshing Sleep: Feeling unrefreshed after a 
whole night’s sleep.

• Cognitive Impairment: Problems with memory, 
concentration, and information processing.

• Muscle Pain: Persistent muscle pain.

• Polyarthralgia: Pain in multiple joints without swelling 
or redness.

• Sore Throat: Frequent or recurring sore throat.

• Tender Lymph Nodes: Tenderness in the lymph 
nodes, particularly in the neck or armpits.

• New Headaches: New types, patterns, or severity of 
headaches.

Aetiology and Pathogenesis: A Quick Snapshot

Aetiology: The exact cause of CFS/ME is unknown, but it 
is believed to be multifactorial, involving:

• Immune System Dysfunction: Abnormalities in 
immune function.

• Adrenal System Dysfunction: Issues with the body’s 
stress response system.

• Genetic Factors: Certain genetic markers may 
increase susceptibility.

• History of Infections: Some cases follow viral 
infections.

Genetic predisposition: Some studies suggest a genetic 
component, with specific genetic markers potentially 
increasing susceptibility to CFS/ME (CDC, 2023). Family 
history of similar conditions may indicate a hereditary 
aspect (CDC, 2023).

Infections: Many cases of CFS/ME begin after a viral 
infection, such as Epstein-Barr virus (EBV), human 
herpesvirus 6 (HHV-6), or enteroviruses (CDC, 2023). 
Bacterial infections, such as Lyme disease, have also 
been implicated (CDC, 2023).
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Immune system dysfunction: Abnormalities in immune 
function, including chronic immune activation and altered 
cytokine profiles, have been observed in CFS/ME 
patients (CDC, 2023). Some researchers propose that an 
overactive immune response to an infection could trigger 
the condition (CDC, 2023).

Endocrine system dysfunction: In CFS/ME, 
dysregulation of the hypothalamic-pituitary-adrenal 
(HPA) axis, which controls stress response and 
hormone production, has been noted (CDC, 2023). This 
dysregulation may contribute to symptoms such as fatigue 
and cognitive impairment (CDC, 2023).

Psychological and social factors: Psychological stress 
and trauma, particularly in childhood, have been associated 
with the development of CFS/ME (CDC, 2023). Social and 
environmental stressors may exacerbate symptoms.

Pathogenesis: The pathogenesis of CFS/ME involves 
several proposed mechanisms that contribute to the 
development and persistence of symptoms:

• Neuroinflammation: Inflammation of the central 
nervous system (CNS) has been suggested as a critical 
factor in CFS/ME (CDC, 2023). Neuroinflammation 
may result from chronic immune activation and 
contribute to cognitive dysfunction and fatigue (CDC, 
2023).

• Mitochondrial Dysfunction: Impaired mitochondrial 
function, leading to reduced energy production, has 
been observed in CFS/ME patients. This dysfunction 
may explain the condition’s profound fatigue and 
exercise intolerance.

• Oxidative Stress: Increased oxidative stress and 
reduced antioxidant defences have been reported 
in CFS/ME. Oxidative stress can damage cells and 
tissues, affecting the overall symptomatology.

• Autonomic Nervous System Dysfunction: 
Dysregulation of the autonomic nervous system 
(ANS), which controls involuntary bodily functions, 
has been implicated in CFS/ME. Symptoms such 
as orthostatic intolerance, dizziness, and heart rate 
variability may be linked to ANS dysfunction.

• Gut Microbiome Alterations: Changes in the gut 

microbiome, including dysbiosis (imbalance of gut 
bacteria), have been associated with CFS/ME. 
Gut microbiome alterations may influence immune 
function and inflammation, contributing to symptoms.

Misconceptions about Chronic Fatigue Syndrome 
and ME

There are several common misconceptions about chronic 
fatigue syndrome (CFS) / Myalgia Encephalomyelitis 
(ME). Here are some of the most prevalent ones:

“CFS/ME is just being tired all the time.”

Fact: While fatigue is a significant symptom, CFS/
ME involves much more than feeling tired. The fatigue 
experienced is profound and not relieved by rest. It is 
often accompanied by other symptoms such as post-
exertional malaise (PEM), unrefreshing sleep, cognitive 
impairments, muscle, and joint pain, and more (CDC, 
2023).

“CFS/ME is a psychological disorder.”

Fact: CFS/ME is a complex, multi-system illness with 
documented abnormalities in the immune, endocrine, and 
nervous systems. It is not a psychiatric condition, although 
the chronic nature of the illness can lead to secondary 
psychological issues (CDC, 2023).

“Exercise and cognitive behavioural therapy (CBT) 
can cure CFS/ME.”

Fact: While some studies, like the PACE trial, suggested 
benefits from graded exercise therapy (GET) and CBT, 
many patients report that these treatments can worsen 
their symptoms. The effectiveness of these therapies is 
highly debated, and they are not considered cures (CDC, 
2023).

“CFS/ME only affects middle-aged women.”

Fact: CFS/ME can affect individuals of all ages, genders, 
and socioeconomic backgrounds. The misconception that 
it primarily affects middle-aged women may stem from 
biased patient populations in certain studies (CDC, 2023).

“Children do not get CFS/ME.”

Fact: Children and adolescents can also develop CFS/ME. 
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There have been documented outbreaks among children, 
and the illness can significantly impact their development 
and education (CDC, 2023).

“CFS/ME is difficult to diagnose.”

Fact: While diagnosing CFS/ME can be challenging due to 
its complex nature and overlapping symptoms with other 
conditions, experienced clinicians can diagnose it through 
detailed patient history and exclusion of other conditions 
(CDC, 2023).

“People with CFS/ME are just lazy or lack motivation.”

Fact: This is a harmful stereotype. People with CFS/ME 
often want to be active and productive but are physically 
unable to due to the severity of their symptoms. The 
illness can be debilitating and significantly impact daily 
functioning (CDC, 2023).

Understanding these misconceptions is crucial for 
providing better support and care for individuals with CFS/
ME.

Diagnostic Criteria

The current diagnostic criteria for Chronic Fatigue Syndrome 
(CFS), also known as Myalgia Encephalomyelitis (ME), 
are based on guidelines from the Institute of Medicine 
(IOM), now the National Academy of Medicine (NAM), 
published in 2015. These criteria aim to facilitate timely 
diagnosis and improve understanding of the illness. Here 
are the key components:

IOM 2015 Diagnostic Criteria

Required symptoms

1. Substantial reduction or impairment in pre-illness 
levels of activity:

• Significant reduction in the ability to engage in 
occupational, educational, social, or personal 
activities.

• This impairment must last for more than six months 
and be accompanied by fatigue that is:

• Often profound

• Of new onset (not lifelong)

• Not the result of ongoing excessive exertion

• Not alleviated by rest

2. Post-Exertional Malaise (PEM):

• Worsening of symptoms following physical, mental, 
or emotional exertion that would not have caused a 
problem before the illness.

• PEM often leads to a relapse that can last days, 
weeks, or even longer. Symptoms typically worsen 12 
to 48 hours after the activity and can last for days or 
weeks.

3. Unrefreshing sleep:

• Patients do not feel refreshed after a whole night’s 
sleep despite the absence of specific objective sleep 
alterations.

Additional Symptoms

To be diagnosed with ME/CFS, patients must have at 
least one of the following symptoms in addition to the 
three required symptoms above:

1. Cognitive impairment:

• Problems with thinking, memory, executive function, 
and information processing.

• These issues can be exacerbated by exertion, effort, 
prolonged upright posture, stress, or time pressure.

2. Orthostatic intolerance:

• Worsening of symptoms upon assuming and 
maintaining an upright posture.

• Symptoms include light-headedness, fainting, 
increased fatigue, cognitive worsening, headaches, 
or nausea, which improve (though not necessarily 
fully resolve) with lying down.

Frequency and Severity

The frequency and severity of these symptoms need to be 
evaluated. Patients should have symptoms at least half 
the time with moderate, substantial, or severe intensity for 
diagnosis.
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Other Common Symptoms

While not required for diagnosis, many people with ME/
CFS also experience:

• Muscle pain

• Joint pain without swelling or redness.

• Headaches of a new type, pattern, or severity

• Swollen or tender lymph nodes in the neck or armpit

• Frequent or recurring sore throat.

• Chills and night sweats

• Visual disturbances

• Sensitivity to light and sound

• Nausea

• Allergies or sensitivities to foods, odours, chemicals, 
or medications

Exclusion of other conditions

It is crucial to rule out other medical and psychiatric 
conditions that could explain the symptoms before 
diagnosing ME/CFS.

These criteria help healthcare professionals diagnose 
ME/CFS more accurately and provide appropriate patient 
care and support.

Severity classification

The National Institute for Health and Care Excellence 
(NICE) classifies the severity of CFS/ME as follows:

• Mild: Mobility is preserved with some limitations in 
self-care.

• Moderate: Mobility is restricted with significant 
limitations in self-care.

• Severe: Mobility and function are severely restricted 
with cognitive dysfunction.

• Very Severe: Completely dependent on others for all 
aspects of daily living.

Comprehensive Management Principles: An Update

The medical management of chronic fatigue syndrome 
(CFS) / Myalgia Encephalomyelitis (ME) focuses on 
alleviating symptoms, improving quality of life, and 
enhancing functional capacity. Here are the critical 
components of current medical management strategies:

3. Symptom-Specific Medications

• Pain Management: Over-the-counter pain relievers 
such as ibuprofen and acetaminophen can help 
manage muscle and joint pain. In some cases, 
prescription medications like low-dose tricyclic 
antidepressants (e.g., amitriptyline) are used to 
alleviate pain and improve sleep (NHS, 2024).

• Sleep Aids: If sleep hygiene strategies are 
insufficient, medications to improve sleep quality 
may be prescribed. These can include low-dose 
antidepressants or other sleep-inducing medications 
(NHS, 2024).

• Antidepressants: These can be useful for managing 
pain, sleep disturbances, and co-existing depression. 
Commonly used antidepressants include amitriptyline 
and doxepin (NHS, 2024).

4. Cognitive Behavioural Therapy (CBT)

• CBT for CFS/ME: This therapy helps patients manage 
the psychological impact of the illness, develop 
coping strategies, and address unhelpful thoughts 
or behaviours that may contribute to symptom 
persistence. It is tailored to the individual’s symptoms 
and experiences (NHS, 2024).

5. Graded Exercise Therapy (GET)

• Structured Exercise Program: GET involves a 
carefully monitored and gradually increasing exercise 
regimen designed to improve physical function without 
triggering post-exertional malaise (PEM). It should be 
supervised by healthcare professionals experienced 
in CFS/ME to ensure its safety and effectiveness 
(NHS, 2024).

6. Pacing and Energy Management

• Activity Management: Patients are encouraged to 
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balance periods of activity with rest to avoid PEM. 
This involves planning activities to stay within their 
energy limits, often called the “energy envelope” 
(NHS, 2024).

• Graded activity: Gradually increasing activity levels 
based on individual tolerance, ensuring not to push 
beyond what can be managed without exacerbating 
symptoms (NHS, 2024).

7. Diet and Nutrition

• Balanced diet: A diet rich in fruits, vegetables, whole 
grains, and lean proteins and avoidance of processed 
foods and sugars can support overall health and 
energy levels (NHS, 2024).

• Hydration: Ensuring adequate fluid intake supports 
overall health (NHS, 2024).

8. Sleep Hygiene

• Regular Sleep Schedule: Maintaining a consistent 
sleep routine, creating a restful environment, and avoiding 
stimulants like caffeine before bedtime (NHS, 2024).

• Manage Sleep Disorders: Seeking medical advice 
to manage any underlying sleep disorders (NHS, 2024).

9. Stress Management

• Relaxation Techniques: Practicing deep breathing, 
meditation, and muscle relaxation techniques to 
reduce stress and anxiety (NHS, 2024).

• Mindfulness and Meditation: These practices can help 
manage stress and improve well-being (NHS, 2024).

10. Support Systems

• Counselling and Support Groups: Providing emotional 
support through counselling and connecting patients 
with support groups to share experiences and coping 
strategies (NHS, 2024).

• Educate Family and Friends: Helping loved ones 
understand the condition so they can provide better 
support (NHS, 2024).

11. Assistive Devices and Modifications

• Mobility Aids: Using devices like wheelchairs or 
stairlifts if mobility is significantly impaired (NHS, 
2024).

• Home Modifications: Making changes to the living 
environment to reduce physical strain and improve 
accessibility (NHS, 2024).

12. Regular Medical Check-ups

• Ongoing Monitoring: Staying connected with 
healthcare providers to manage symptoms and adjust 
treatments as needed (NHS, 2024).

• Comprehensive Care: Collaborating with a 
multidisciplinary team to address the various aspects 
of CFS/ME (NHS, 2024).

Rehabilitation Management Principles

The current rehabilitation principles for treating chronic 
fatigue syndrome (CFS) / Myalgia Encephalomyelitis 
(ME) focus on managing symptoms, improving quality 
of life, and enhancing functional capacity. Here are the 
fundamental principles based on the latest guidelines and 
research:

Multidisciplinary Approach

• Integrated Care: Collaboration among healthcare 
providers, including doctors, physiotherapists, 
occupational therapists, and psychologists, to provide 
comprehensive care tailored to patients’ needs (NHS, 
2024).

• Regular Monitoring: Ongoing assessment and 
adjustment of treatment plans based on the patient’s 
progress and changing needs (NHS, 2024).

These principles aim to provide a comprehensive 
approach to managing CFS/ME, improving the patient’s 
quality of life and functional abilities while minimizing the 
risk of symptom exacerbation.

Pacing and Energy Management

• Balance activities with rest: Plan your day to 
include regular rest periods. Avoid overexertion by 
breaking tasks into smaller, manageable parts and taking 
breaks between them.
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• Living within the energy envelope: Understand 
your energy limits and stay within them to avoid post-
exertional malaise (PEM).

Graded Exercise Therapy (GET)

• Structured exercise program: Involves a carefully 
monitored and gradually increasing exercise regimen 
designed to improve physical function without 
triggering PEM (NHS, 2024).

• Professional supervision: Should be supervised by 
healthcare professionals experienced in CFS/ME to 
ensure its safety and effectiveness.

• Avoid overdoing it: Exercise should be done in 
moderation. Overexertion can lead to a relapse of 
symptoms.

Cognitive Behavioural Therapy (CBT)

• CBT for CFS/ME: Aims to help patients manage the 
psychological impact of the illness, develop coping 
strategies, and address any unhelpful thoughts 
or behaviours that may contribute to symptom 
persistence (NHS, 2024).

• Tailored approach: Therapy should be individualized, 
considering the patient’s specific symptoms, 
experiences, and goals.

Symptom Management

• Sleep hygiene: Involves strategies to improve sleep 
quality, such as maintaining a regular sleep schedule, 
creating a restful environment, and avoiding stimulants 
before bedtime (NHS, 2024).

• Pain management: Medications, physical therapy, 
and relaxation techniques to manage muscle and joint 
pain.

• Nutritional support: Ensuring a balanced diet supports 
overall health and energy levels (NHS, 2024).

Psychological Support

• Counselling and support groups: Providing emotional 
support through counselling and connecting patients 
with support groups to share experiences and coping 

strategies.

• Stress management: Involves techniques such as 
mindfulness, meditation, and relaxation exercises to 
reduce stress and its impact on symptoms.

Education and Self-Management

• Patient education: Informing patients about the 
nature of CFS/ME, its symptoms, and management 
strategies to empower them in their care (NHS, 2024).

• Self-Management programs: Programs designed to 
help patients develop skills to manage their condition 
effectively, including pacing, activity management, 
and coping strategies (NHS, 2024).

Diet and Nutrition

• Balanced diet: Follow a diet rich in polyunsaturated 
and monounsaturated fats and avoid saturated fats 
and refined carbohydrates. The Mediterranean diet is 
often recommended.

• Small, frequent meals: Eating smaller meals 
throughout the day can help maintain energy levels 
and manage symptoms like nausea.

Sleep Hygiene

• Prioritize sleep: Establish a regular sleep routine. 
Create a restful environment and avoid stimulants like 
caffeine before bedtime.

• Manage sleep disorders: If you have sleep disorders, 
seek medical advice to manage them effectively.

Cognitive Aids

• Memory aids: Use tools like planners, smartphone 
apps, and sticky notes to help manage memory issues 
and keep track of daily tasks.

• Mental exercises: To keep your mind active, engage in 
activities like puzzles, word games, and card games.

Stress Management

• Relaxation techniques: Practice deep breathing, 
meditation, and muscle relaxation techniques to 
reduce stress and anxiety.
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• Mindfulness and meditation: These practices can help 
manage stress and improve overall well-being.

Support Systems

• Seek support: Join support groups for people with 
CFS/ME. Sharing experiences and coping strategies 
with others can be extremely helpful.

• Educate family and friends: Help your loved ones 
understand your condition so they can provide better 
support.

Work and Daily Activities

• Flexible work arrangements: If possible, arrange 
flexible work hours or work from home. This can help 
manage energy levels and reduce stress.

• Simplify tasks: Break down tasks into smaller 
steps and prioritize essential activities. Use assistive 
devices if needed.

Environmental Adjustments

• Reduce sensory overload: Minimize exposure to loud 
noises, bright lights, and other sensory inputs that can 
overwhelm your cognitive capacity.

• Create a calm environment: A quiet, clutter-free 
environment can help improve concentration and 
reduce cognitive fatigue.

Emerging Neuromodulation therapies, Ongoing Clinical 
Trials, and Limitations

There are several ongoing clinical trials and research 
studies in neuromodulation therapies. Here are some 
notable examples:

Stanford Accelerated Intelligent Neuromodulation 
Therapy (SAINT)

Description: An advanced form of transcranial magnetic 
stimulation (TMS) that targets specific brain regions with 
high-frequency magnetic pulses.

Current research: Ongoing studies are exploring its 
efficacy in treating severe depression. A recent study 
showed that SAINT brought rapid remission in 80% of 
participants with severe depression.

Repetitive Transcranial Magnetic Stimulation (rTMS)

Description: Uses magnetic fields to stimulate nerve 
cells in the brain. It is non-invasive and typically used to 
treat depression.

Current research: Studies are investigating its use in 
treating conditions like schizophrenia, addiction, and 
PTSD. Research is also focused on optimizing treatment 
parameters to improve efficacy.

Transcranial Direct Current Stimulation (tDCS)

Description: Delivers a low electrical current to the brain 
via electrodes on the scalp.

Current research: Ongoing trials are examining its 
potential in treating depression, anxiety, and cognitive 
impairments. Researchers are also exploring its use in 
enhancing cognitive function in healthy individuals.

Vagus Nerve Stimulation (VNS)

Description: Involves implanting a device that sends 
electrical impulses to the vagus nerve.

Current research: Studies are evaluating its effectiveness 
in treating epilepsy, depression, and inflammatory 
diseases. Non-invasive versions (transcutaneous VNS) 
are also being evaluated.

Deep Brain Stimulation (DBS)

Description: Involves implanting electrodes in specific 
brain areas to regulate abnormal impulses.

Current research: Trials are ongoing for its use in treating 
severe depression, OCD, and movement disorders like 
Parkinson’s disease.

Magnetic Seizure Therapy (MST)

Description: Combines the principles of electroconvulsive 
therapy (ECT) and TMS to induce therapeutic seizures.

Current research: Research is focused on its use in 
treating severe depression with fewer cognitive side 
effects compared to traditional ECT.

Trigeminal Nerve Stimulation (TNS)
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Description: Stimulates the trigeminal nerve, which is 
accessible through the skin of the forehead.

Current research: Trials are investigating its potential in 
treating epilepsy, depression, and PTSD.

Focal Electrically Administered Seizure Therapy 
(FEAST)

Description: A form of electroconvulsive therapy that 
uses focal electrical stimulation to induce seizures.

Current research: Studies are exploring its effectiveness 
in reducing cognitive side effects while maintaining the 
therapeutic benefits of ECT.

Limitations of Surgical Neuromodulation Procedures

There are several risks and limitations associated with 
neuromodulation techniques. Here are some of the key 
considerations:

Invasive Procedures

Surgical risks: Techniques like Deep Brain Stimulation 
(DBS) and Vagus Nerve Stimulation (VNS) require 
surgical implantation of devices, which carries risks such 
as infection, bleeding, and anaesthesia complications 
(NHS, 2024).

Device malfunctions: Implanted devices can malfunction 
or move, necessitating additional surgeries to correct 
these issues (NHS, 2024).

Non-Invasive Procedures

Side effects: Non-invasive techniques like Transcranial 
Magnetic Stimulation (TMS) and Transcranial Direct 
Current Stimulation (tDCS) can cause side effects such as 
headaches, scalp discomfort, and, in rare cases, seizures.

Limited efficacy: The effectiveness of non-invasive 
neuromodulation can vary widely among individuals, and 
some patients may not experience significant benefits.

Long-Term Effects

Unknown long-term risks: The long-term effects of many 
neuromodulation techniques are not fully understood, 
particularly for newer methods. Continuous monitoring 
and research are needed to understand potential long-

term risks.

Psychological Impact

Mental health: Some patients may experience changes 
in mood or cognition because of neuromodulation, 
which can be beneficial or detrimental depending on the 
individual and the condition being treated.

Cost and Accessibility

High costs: Neuromodulation therapies, especially those 
requiring surgical implantation, can be expensive and not 
covered by all insurance plans (NHS, 2024).

Accessibility: Access to neuromodulation treatments can 
be limited by geographic location, availability of specialized 
healthcare providers, and socioeconomic factors.

Ethical and Security Concerns

Brain hacking: There are concerns about the security of 
implanted devices, such as the potential for unauthorized 
access and control (brain hacking), which could pose 
significant patient risks.

Ethical issues: Neuromodulation raises ethical questions 
about consent, especially in vulnerable populations, and 
the potential for misuse in non-therapeutic contexts.

Role of Complementary Health Supplements

Several supplements may help alleviate brain fog, 
particularly for individuals with chronic fatigue syndrome 
(CFS) / Myalgia Encephalomyelitis (ME). Here are some 
evidence-based supplements that might be beneficial:

Vitamin D

Role: Essential for immune function and brain health.

Benefits: Low vitamin D levels are linked to cognitive 
impairment and mood disorders. Supplementing with 
vitamin D can help improve memory, concentration, and 
mood.

Omega-3 Fatty Acids

Role: Important for brain health and cognitive function.

Benefits: Omega-3s, particularly EPA and DHA, can 
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improve memory, attention, and mood. They are also 
known to reduce symptoms of depression and anxiety, 
which can contribute to brain fog.

Magnesium

Role: Necessary for many bodily functions, including 
nerve function and energy production.

Benefits: Low magnesium levels can negatively impact 
brain health and increase susceptibility to stress. 
Supplementing with magnesium can help improve 
cognitive function and reduce stress-related brain fog.

Vitamin C

Role: Supports immune health and brain function.

Benefits: Adequate levels of vitamin C are associated 
with better cognitive performance, including memory 
and attention. It also helps improve mood and reduce 
symptoms of depression.

B Vitamins (B6, B9, B12)

Role: Crucial for brain health and energy production.

Benefits: B vitamins help reduce homocysteine levels 
linked to cognitive decline. They also support overall brain 
function and can help improve symptoms of brain fog.

Nootropics

Examples: Ginkgo biloba, ashwagandha, bacopa, and 
L-carnitine.

Benefits: These herbal supplements and compounds 
enhance cognitive function, improve memory, and reduce 
stress. They can be particularly helpful in managing brain 
fog.

Iron

Role: Essential for oxygen transport and energy 
production.

Benefits: Iron deficiency can lead to cognitive impairments 
and fatigue. Supplementing with iron can help improve 
cognitive function and reduce brain fog.

Lutein and Zeaxanthin

Role: Important for eye health and cognitive function.

Benefits: These antioxidants help protect the brain from 
oxidative stress and improve cognitive performance.

Conclusion
Chronic Fatigue Syndrome (CFS), or Myalgia 
Encephalomyelitis (ME), is a complex and debilitating 
condition characterized by profound fatigue that is not 
alleviated by rest and exacerbated by physical or mental 
activity. This condition significantly impairs the ability to 
perform daily activities and can reduce quality of life. The 
fatigue experienced by individuals with CFS/ME is often 
accompanied by a range of other symptoms, including 
cognitive impairments, unrefreshing sleep, and post-
exertional malaise (PEM). The aetiology of CFS/ME 
remains unclear, but it is believed to be multifactorial, 
involving genetic predisposition, infections, immune 
system dysfunction, and endocrine abnormalities. The 
pathogenesis of the condition includes neuroinflammation, 
mitochondrial dysfunction, oxidative stress, autonomic 
nervous system dysregulation, and gut microbiome 
alterations. These factors contribute to the diverse and 
persistent symptoms experienced by patients. Diagnosing 
CFS/ME can be challenging due to the overlap of symptoms 
with other conditions. The current diagnostic criteria, such 
as those from the Institute of Medicine (IOM), emphasize 
the presence of severe fatigue lasting more than six 
months, post-exertional malaise, unrefreshing sleep, and 
cognitive impairment or orthostatic intolerance. It is crucial 
to rule out other medical and psychiatric conditions that 
could explain the symptoms before diagnosing CFS/ME.

Effective management of CFS/ME requires a 
comprehensive and multidisciplinary approach. 
Current evidence-based treatments focus on symptom 
management, including pacing and energy management, 
cognitive behavioural therapy (CBT), and graded exercise 
therapy (GET). These interventions aim to improve 
functional capacity and quality of life while minimizing 
the risk of symptom exacerbation. Symptom-specific 
medications, dietary and nutritional support, sleep 
hygiene, stress management, and psychological support 
are also integral components of the treatment plan.

Emerging therapies, such as neuromodulation techniques 
and ongoing pharmacological research, offer hope for 
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more effective treatments in the future. These innovative 
approaches are being explored to better understand 
the underlying mechanisms of CFS/ME and to develop 
targeted therapies that can relieve patients. Support 
systems, including counselling, support groups, and 
education for family and friends, play a crucial role in 
managing CFS/ME. These resources help patients cope 
with the illness’s emotional and psychological impact and 
provide a network of understanding and support. Ongoing 
research is essential to further elucidate the aetiology and 
pathogenesis of CFS/ME, improve diagnostic criteria, and 
develop more effective treatments. Continued efforts in 
this field aim to enhance patient outcomes and provide 
better support for those affected by this challenging 
condition.

Final Thoughts
Chronic Fatigue Syndrome / Myalgia Encephalomyelitis 

is a complex and multifaceted condition that requires a 
holistic and patient-centred approach to management. 
By combining evidence-based treatments, emerging 
therapies, and robust support systems, healthcare 
providers can help improve the quality of life for individuals 
living with CFS/ME. Ongoing research and increased 
awareness are vital to advancing our understanding and 
treatment of this debilitating illness.

CFS/ME can profoundly impact a person’s quality of 
life, affecting their ability to work, study, and engage in 
social activities. The condition can fluctuate, with periods 
of relative improvement and worsening symptoms. 
Understanding CFS/ME requires a comprehensive 
approach, considering both the physical and psychological 
aspects of the illness. Ongoing research aims to better 
understand the underlying mechanisms and develop 
more effective treatments.
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