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Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a condition 
defined by a specific pattern of symptoms rather than known pathology. 

There are currently no clinical tests to support a diagnosis of ME/CFS making a 
detailed medical history essential for diagnosis. Research findings to date illustrate 
some of the physiological changes that cause the symptoms of ME/CFS. 

Improving our understanding of the physiological changes that occur in ME/CFS and 
symptom patterns that result from these changes, can improve delivery of care to 
people diagnosed with ME/CFS.  

It is recognised that significantly more work needs to be done to improve our 
understanding of ME/CFS. This document aims to summarise the spectrum of 
research undertaken in the field of ME/CFS. This research can help all to begin to 
understand how and why people develop symptoms of ME/CFS. This understanding 
can lead to the development of general strategies for managing ME/CFS as well as 
helping us to recognise the individual variations that can occur making an 
individualised approach to management essential. 
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Understanding Myalgic Encephalomyelitis/Chronic Fatigue 
Syndrome (ME/CFS)  

 
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a multi-system 
illness that affects many different aspects of the body’s physiology. Current research 
indicates dysregulation of several systems in the body which may explain the wide 
range of symptoms that people experience.  

the key pathology which underpins CFS is potentially best understood in 
computational terms as resulting from altered messages passing amongst 
homeostatic networks  

(Clark et al 2019) 

To understand this dysregulation, it is useful to understand how a healthy system 
works.  

 

What are demands on the body and how does the body 
respond to demands? 

Our body needs to respond immediately to the demands of life combining information from 
internal systems within the body and information from the external environment. The body 
responds dependant on the needs at the time, either active or restorative, that will help to 
maintain or return the body to a stable state. This state is referred to as homeostasis (Selye 
1956). Homeostasis can be summarised as the body maintaining balance to provide ideal 
internal conditions for long term health and survival. 

Demands are many and varied. There are internal demands that are part of everyday life 
such as hunger, thirst, physical activity, cognitive activity, processing emotions and sleep. 
There can be additional internal demands that occur including infection, inflammation, injury, 
and disease.  The body also needs to respond to external demands including gravity, 
temperature change and pollution. Demands on the body can be increased by disruptions to 
daily patterns which affect circadian rhythms known as our body clock, for example 
disruptions caused by shift working, sleep disruption, lack of daylight exposure or changes in 
eating patterns. 

Circadian ‘clocks’ are present at both cellular and system control levels and are essential 
time-tracking systems in our bodies that anticipate regular environmental changes and adapt 
appropriately to the time of day, for example, coordinating the hormones we need to wake 
up in the morning and go to sleep at night. Disruption of these rhythms greatly influences 
health (Koch 2017).  

Ultimately the body’s response to demand, change or need is achieved by regulating various 
dynamic systems at a body-wide and cellular level. At a body-wide level three of the systems 
involved are the Autonomic Nervous System (neurological), the Hypothalamic Pituitary 
Adrenal Axis (neuroendocrine), and the Immune System which work together to 
coordinate a response to change or demand. The Central Nervous System is also involved 
in homeostatic processes. At a cellular level, the processes of Metabolism are involved.  
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How do these systems work? 
Autonomic Nervous System 
The Autonomic Nervous System (ANS) is key in automatically and rapidly responding to 
demand, regulating many body processes including: 

• Blood pressure 
• Circulation  
• Heart rate 
• Breathing rate 
• Body temperature 
• Sweating 
• Digestion including saliva and digestive enzyme production, and gut motility 
• Metabolism including regulation of blood sugar 
• Balance of water and electrolytes, including urination 
• Sexual response 
• Pupil response 

 

The ANS has two main divisions, 
sympathetic and parasympathetic 
which have an opposite effect on 
different organs in the body. For 
example, increased sympathetic activity 
increases heart rate and increased 
parasympathetic activity decreases heart 
rate. Therefore, the ANS responds by 
changing body processes through the 
stimulating actions of the sympathetic 
division (turning up) or inhibiting 
processes through the parasympathetic 
division (turning down). Consequently, 
the sympathetic division is sometimes 
referred to as the ‘fight and flight’ 
response and the parasympathetic 
division is sometimes called the ‘rest and 
digest’ response. Both systems are 
active, but one will be more dominant 
depending on the situation and the 
needs of the body.                                                                

 

 

  

Autonomic Nervous System 
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The sympathetic division is needed for everyday activity, such as physical 
movement, and provides a basic survival response preparing the body for stressful 
or emergency situations. Its actions have been termed the ‘fight and flight’ response 
due to its role as part of the evolutionary development of human beings.  Bodily 
changes include  

• Increasing heart rate and force of heart contraction 
• Widening blood vessels (vasodilation) 
• Widening airways 
• Releasing stored energy 
• Increasing blood flow to peripheral areas of the body 
• Increased sweating 
• Increasing conscious processing of sensory information 
• Altering focus of thoughts onto more immediate survival needs 
• Slowing body processes that are less important for immediate survival such as 

digestion and reproduction. 
• Working with the somatic nervous system to stimulate skeletal muscle and send 

energy to fuel muscle contraction.   

The parasympathetic division, or the ‘rest and digest’ response, conserves, 
restores and reverses the processes above to allow recovery with the following 
bodily changes: 

• Slowing the heart rate 
• Decreasing blood pressure 
• Stimulating digestive and reproductive systems 
• Using energy from digested food to restore and rebuild tissues 
• Filtering out unnecessary sensory input and focussing on what is necessary 
• Enabling logical cognitive processing. 
• Focusing thoughts onto long term and strategic needs. 
• Supporting sleep. 
• Working with the somatic nervous system to relax muscles and conserve energy.  

This is a simplified explanation of the ANS as there can be complex changes 
occurring where both the sympathetic and parasympathetic divisions are active and 
exerting different effects on different organs at the same time.  

There are differences in how the ANS responds to acute demand or stress on the 
body and how it responds to long-term excess demand. In repeated exposure to 
excessive demand there can be lasting adaptations in the body, for example in 
energy metabolism and immune response (Danese and McEwan, 2012).  

Symptoms that can occur due to Autonomic System Dysregulation 

There are many different conditions that give rise to Autonomic System problems 
and there are different types of Autonomic System dysfunction which can generate 
different patterns of symptoms. These are some of the common symptom patterns 
seen: 

Orthostatic intolerance – escalation in symptoms (often fatigue and pain) in 
response to being upright/standing still. Often described as a feeling of energy 
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draining out. May be accompanied by a feeling of needing to fidget or move around, 
lean on something or sit or lie down. Can also impact when showering or bathing 
and result in significant escalation in fatigue in response to these activities.  

Postural hypotension – some people can experience feeling faint or have 
vasovagal blackouts 

Fatigue - different and more debilitating than the typical tiredness that everyone can 
experience 

Muscle Pain – dysregulation in circulatory changes during physical activity can 
contribute to the accumulation of lactic acid in muscles which can cause muscle 
achiness often likened to the feeling of having done a lot of exercise 

Headaches – generalised headaches sometimes provoked by activity or upright 
position. Potentially some association with migraine type headaches 

Palpitations – some people experience a postural pattern of palpitations with their 
heart rate speeding up in response to standing. There can be random and 
unexplained episodes of palpitations or disproportionate heart rate rise in response 
to physical activity 

Breathing symptoms – altered breathing patterns while awake and during sleep.  
Breathlessness provoked by minimal activity or occurring for no reason. 

Gastrointestinal symptoms – problems related to gut motility such as nausea, 
reflux, feeling full with reduced appetite, diarrhoea and constipation. Can also be 
patterns related to the timing of eating with significant escalation in fatigue 20-30 
minutes after eating sometimes accompanied by sweating or a need to lie down or 
sleep.  

Sensory changes – increased sensitivity to sensory input including light and sound, 
often provoking feelings of distress or anxiety. Problems regulating pupil size can 
contribute to light sensitivity along with difficulty focusing vision. 

Temperature regulation – instability in regulating body temperature often swinging 
rapidly from too hot to too cold 

Sweating – can be increased or decreased 

Anxiety – a physiological sensation of anxiety in the body that is not provoked by 
anxious thoughts or worries  

Cognitive symptoms – changes in cerebral perfusion may contribute to the 
cognitive symptoms experienced including word finding difficulties, poor 
concentration, and short-term memory problems 

Hypersomnia – some types of autonomic dysregulation can lead to increased 
daytime sleepiness. Often occurs at the point of stopping physical activity or after 
eating a large meal 

Sleep disturbance – inappropriate sympathetic activation during dreams can result 
in night-time arousal 
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Hypothalamic-Pituitary-Adrenal Axis 
The endocrine system is made up of many different glands throughout the body 
which release hormones that travel through the blood stream. They cause changes 
in many different body processes and help to regulate the activity of cells and 
organs. 

The Hypothalamic-Pituitary-Adrenal Axis (HPA Axis) is one part of the 
Neuroendocrine system where parts of the nervous system and parts of the 
endocrine system operate together to regulate physiological processes in the body. It 
is another system which contributes to the body’s response to demand and aims to 
maintain homeostasis. It tends to work more slowly and has a longer impact than 
the ANS response. 

The Hypothalamus is a part of the brain 
which is responsible for regulating 
metabolic processes and the autonomic 
nervous system and it also has an 
important role in regulating circadian 
rhythms or ‘the body clock’. It releases 
corticotropic releasing hormone (CRH) 
which acts on the pituitary gland. 

The pituitary gland is a very small 
structure which sits at the base of the 
brain and releases several different 
hormones. The CRH from the 
hypothalamus stimulates the pituitary 
gland to make and release 
adrenocorticotropic hormone (ACTH) 
which then acts on the adrenal glands. 

The adrenal glands are located above 
the kidneys and produce several different 
hormones including adrenaline, cortisol, 
and aldosterone. In response to ACTH 
from the pituitary gland, the adrenal 
glands release cortisol. 

There is a feedback loop in this system which means the glands can detect the 
levels of circulating hormones and alter production levels in order to achieve or 
maintain homeostasis. 

Factors which influence hypothalamic function include: 
• Physical activity 
• Illness 
• Sleep/wake cycle 
• Stress 
• Levels of cortisol (from the adrenal glands)  
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The HPA axis is responsible for regulating many systems including: 
• Metabolic system 
• Cardiovascular system 
• Immune system 
• Reproductive system 
• Central nervous system 

Through its action on these systems, the HPA axis integrates physical and 
psychosocial factors which allow the body to adapt to its environment and the 
resources available in a way that optimises survival. 

Symptoms that can occur due to HPA axis Dysregulation 
Disrupted sleep cycle – changes in sleep patterns including insomnia and difficulty 
waking 

Body temperature changes – feeling cold all the time or experiencing hot flushes 

Appetite – reduced appetite, nausea and weight changes 

Mood – low mood/depression can be associated with altered cortisol patterns 

Fatigue - often described as exhaustion 

 

Immune System 

The immune system is a network of structures, cells and processes whose primary 
role is to protect the body against attack. Parts of the immune system include the 
spleen, bone marrow, lymph nodes and thymus, white blood cells and antibodies 
and the complement system and lymphatic system. 

The immune system has a role to play in many body processes including healing, 
growth, cancer prevention and reproduction. 
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The immune response allows the body to recognise and defend itself against 
bacteria, viruses, and substances that appear foreign and harmful (antigens). There 
is an innate system which responds immediately in a non-specific way and an 
adaptive system which can learn from previous antigen exposures and improve 
future immune responses. 

The immune system is also involved in the normal responses to physical activity 
including exercise. The immune system creates small amounts of inflammation to 
improve muscle strength and improve metabolic processes. Therefore, it is normal to 
ache after exercise. Inflammation is also required for healing and repair.  

The immune system influences many body processes by producing a wide variety of 
chemical messengers called Cytokines. Some cytokines trigger and promote 
inflammatory processes in the body and other cytokines act to reduce inflammation. 
In a healthy person the immune system’s reaction to infection includes the release of 
pro-inflammatory cytokines which influence the cells around them and attract blood 
cells that attack the foreign substances. Many of the symptoms of infection such as 
fever, sore throat and tender lymph nodes are caused by the body’s own immune 
responses. Once the infecting organism has been killed, it is important that the body 
is able to stop the inflammatory response otherwise damage will be caused to the 
tissues of the body.  

Cytokines can travel throughout the body including into the brain where they can 
have direct effects on neurological processes. Immune system changes can 
influence mood, behaviour, and pain responses. 

The immune system must therefore be able to respond rapidly, activating many 
complex systems, upregulating and downregulating activity as required and then 
stopping in order to allow recovery and restoration of homeostasis. 

Symptoms that can occur due to Immune System Dysregulation 
Malaise - a general whole-body fatigue and feeling of being unwell as if dealing with 
an infection 

Tender Glands/sore throat– typically lymph nodes in the neck are affected but 
glands in other sites can be affected too 

Pain – cytokines are released from pain neurons so increased pain sensitivity and 
allodynia can occur 

Headaches – generalised headache associated with malaise  

Cognitive fatigue – difficulty concentrating, reduced short term memory capacity 

New sensitivities to medications, foods etc. – repeatable escalation in symptoms 
in response to specific triggers which resolves when the trigger is removed e.g. 
gluten/wheat sensitivity in the absence of coeliac disease 

Mood – some cytokines can cross the blood-brain barrier and exert direct 
neurological effects which can result in symptoms of low mood 
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Metabolism 
The chemical processes of metabolism in the body serve 3 main functions: 

• The conversion of fuel into energy 
• To make building blocks such as proteins, fats, and carbohydrates 
• Elimination of waste 

 
Metabolic reactions can be either anabolic (building up) reactions or catabolic (breaking 
down) processes. There are thousands of metabolic pathways in the body which occur at a 
cellular level and affect the body at a global level. These reactions constantly adapt and 
regulate to maintain homeostasis. 
 
When considering energy metabolism at a cellular level, one of the key metabolic pathways 
is the production of adenosine triphosphate (ATP). ATP is the chemical that the body makes 
in order to fuel many of the processes required to sustain life including muscle function, 
nerve function and chemical synthesis. ATP can be thought of as the chemical currency of 
energy. Most ATP production takes place within the mitochondria which are present in 
varying amounts in virtually all cells in the body. 
  
Mitochondria 
 
 
 

Aerobic Metabolism 
Fuel + Oxygen = ATP 

 
     
 
 
ATP can be made via 2 different metabolic routes- aerobic (with oxygen) and 
anaerobic (without oxygen).  

Aerobic metabolism is where ATP is made using oxygen and fuel (e.g. glucose or 
fat). This is the most efficient way for mitochondria to make ATP. When the demand 
for energy is greater than the ATP available from aerobic metabolism, more ATP is 
made through anaerobic metabolism (i.e. without oxygen). Anaerobic metabolism is 
a less efficient process and creates lactic acid as a waste product which can 
accumulate in muscles and cause pain. The process of breaking down lactic acid 
requires more energy from ATP.  

The anaerobic threshold refers to the point where ATP production has switched from 
aerobic to anaerobic and lactic acid is being produced at a higher rate than it is being 
used up resulting in an accumulation in cells.  

Mitochondria constantly adapt and communicate with other structures to produce the 
appropriate amounts of ATP for the demands of the body. If the capacity of the 
aerobic process is reduced there will be an increase in anaerobic metabolism. 

There are many factors which can affect mitochondrial function including the delivery 
of substances required for metabolism to the mitochondria, the transport of 
substances into the mitochondria across their cell wall and the internal metabolic 
processes within the mitochondria. 
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Symptoms that can occur due to Metabolic Dysregulation 
Exercise intolerance – decreased ability to do physical activity due to fatigue with 
slow recovery after activity 

Post-exertional malaise – worsening exercise intolerance 1-2 days after increased 
activity due to changes in the anaerobic threshold 

Muscle pain – increased utilisation of anaerobic pathways can result in lactic acid 
accumulation in muscles 

Medication sensitivities - possibility of disrupted enzyme pathways affecting drug 
metabolism 

 
Central Nervous System 
The Central Nervous System (CNS) performs an important role in homeostasis, 
processing and integrating information coming from all the different systems and 
sending information back to adjust the behaviour of systems, to try to cope with 
different demands. 

The CNS is involved in sensory processing. There are many different ‘senses’ 
including light, sound, taste, smell, touch, pressure, temperature, proprioception and 
pain. There are many things which influence sensory processing including excitatory 
neurotransmitters which can act to ‘turn up the volume’ and inhibitory 
neurotransmitters which can act to ‘turn down the volume’ on sensory messages. 

We know that the CNS interacts with the immune system during acute infections: the 
symptoms initially generated during an acute infection are helpful and adaptive, in 
that they encourage us to rest more, which allows more of the body’s resources to 
be directed to the immune system to fight an infection. 

Central Sensitisation is used to describe the situation where Central Nervous System 
signalling has become amplified. This is recognised to be one of the mechanisms by 
which chronic pain can occur, it is a neurological phenomenon that may also occur in 
other sensory pathways. It can be thought of as an alarm system which is failing to 
go back into a standby mode. 

Symptoms that can occur due to Central Sensitisation 
Allodynia – The experience of pain in response to a normal stimulus e.g. touch 

Hyperalgesia – Increased sensitivity to pain 

Temporal summation or ‘wind up pain’ – repeating the same painful stimulus 
results in escalating levels of pain experienced 

Sensory Sensitivity – increased sensitivity to other senses such as light, sound and 
smells, sometimes provoking exaggerated emotional responses such as distress or 
anxiety 
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How do these systems interact with each other? 
 

The autonomic nervous system innervates immune system structures such as the 
spleen, thymus, and lymph nodes. It can contribute to the up or down regulation of 
inflammatory responses in the immune system. Immune system cytokines can have 
a direct influence on the activity of sympathetic and parasympathetic nerves.  

The HPA axis is involved in regulating immune responses. Cytokines involved in 
immune responses can influence HPA axis function. The Hypothalamus acts as the 
central control for the Autonomic Nervous System.  

Mitochondria have a key role to play in regulating immune system activity and during 
infections mitochondrial function alters. Changes in circulation responses directed by 
the autonomic nervous system can influence metabolic processes.  

The immune system and HPA axis are involved in the processes of pain sensitivity. 

So, these systems are interconnected. 

The nervous, endocrine, and immune systems continue to interact as part of the 
response to infection and this includes hypofunction (suppression) of the HPA axis, 
sometimes referred to as the sickness response or sickness behaviour. This triggers 
appropriate physiological and behavioural changes to infection or injury such as 
fatigue, pain, fever, reduced appetite, and increased anxiety, and activates the 
body’s stress response, to allow it to prioritise fighting infection and recovery. This is 
also a protective action, limiting activity and exposure to potential threats when we 
are more vulnerable (Viamontes 2009).  

Dysregulation of the hypothalamus-pituitary-adrenal (HPA) axis, the central regulator 
of the stress response, has been a consistent finding in ME/CFS. At the biological 
level, in addition to the sympathetic nervous system predominance, chronic 
dysregulation of the HPA axis leads to abnormal immune responses, glucocorticoid 
sensitivity, and low cortisol levels (Hartle et al 2021) 

The observation of central sensitisation in CFS is in line with our current 
understanding of CFS. The presence of central sensitisation in CFS corroborates 
with the presence of several psychological influences on the illness, the presence of 
infectious agents and immune dysfunctions and the dysfunctional hypothalamus-
pituitary-adrenal axis as seen in these severely debilitated patients. (Nijs et al 2012) 
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What might go wrong in ME/CFS? 

Although our understanding is still developing around the biological pathways for this 
illness, current information suggests multisystem involvement.  

It has been described as the following: 

Although no single dysfunction turned out to be a hallmark of the illness, our 
understanding of CFS has increased substantially. The onset of CFS is often sudden 
and precipitated by an infectious episode, but in some patients, onset is more 
insidious and can be preceded by negative, stressful life events. The latter may 
explain the malfunctioning of the short‐term (autonomic nervous system) and long‐
term (hypothalamus–pituitary–adrenal axis) stress response systems. Indeed, 
patients with CFS have many autonomic manifestations, and the hypothalamus–
pituitary–adrenal axis is characterised by mild hypocortisolism (Nijs et al, 2012). 

Research evidence suggests a range of systems and responses that may be 
dysregulated or not responding in the expected way, such as: 

• Repeated exposure to excessive demand can result in alteration of Autonomic 
System function and can lead to lasting adaptations in the body, for example in 
energy metabolism and immune response (Danese and McEwan, 2012).  

• Sensitisation of the Sympathetic Nervous System(SNS) or kindling (Jason et al 
2009) – the SNS is more sensitive and reactive to triggers, the body can become 
stuck in  a state of high sympathetic arousal, responding as if survival is threatened, 
even when resting or sleeping. 

• Orthostatic Intolerance or difficulty regulating the body’s response to gravity is seen 
as a key feature associated with ME/CFS (Garner and Baraniuk, 2019) 
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• Cerebral blood flow in ME/CFS patients is reduced during tilt testing even when BP 
and pulse readings are normal and correlates with symptoms of orthostatic 
intolerance (van Campen et al 2020)  

• Different patterns of ANS dysregulation generate different patterns of symptoms and 
may account for some of the variation in severity of the illness (Slomko et al, 2020) 

• HPA axis changes are evident in many people with ME/CFS however there is a lot of 
interindividual variation which suggests multifactorial causes and could indicate it is 
causal in some cases and a secondary consequence in others (Tomas 2013) 

• For some people there may be ongoing hypofunction of the HPA axis with prolonged 
sickness response – the body continues to respond as if a virus/infection is present 
wanting to shut the body down (Van Houdenhove et al 2009)  

• There may be variance in the expected level of cortisol which is associated with 
increased levels of fatigue (Torres-Harding et al, 2008) 

• Disorganised circadian rhythms which can be linked to metabolic changes including 
how energy is used in cells (Lacourt 2018) 

• Increased activation of the immune system such as elevation in the level of pro-
inflammatory cytokines (Montoya et al 2017) 

• Prolonged inflammatory response to exertion and slower recovery to baseline – for 
example in muscles (Van Oosterwijck, 2017) 

• Alterations in anaerobic and aerobic threshold in muscles (Van Ness, 2003) – the 
type of energy production changes at a lower level of demand moving away from 
using oxygen. 

• Abnormal recovery processes after physical activity leading to compromised oxygen 
delivery following the induction of post-exertional malaise (Keller 2014). 

• Mounting evidence supporting a role for central sensitisation in at least a large 
subset of the CFS population (Nijs et al 2012) 

• Structural and Functional MRI studies have shown evidence of changes in grey and 
white matter volume and altered activation in areas of the brain involved in working 
memory, attention, reward and motivation, sensory information processing and 
emotional conflict in some people with ME/CFS suggesting Central Nervous System 
involvement (Almutairi et al 2020) 

These biological changes may alter over time as it is thought there may be 
differences in new onset ME/CFS compared to someone who has had it longer term 
(Hornig et al 2015).   

So, although there is no clearly understood pathway regarding the disorder, based 
on the evidence we have so far, a simple way to think about the illness is that: 

• In some people there may be a pre-existing vulnerability, such as possible genetic 
factors or increased activation of the immune system during its development (Morris 
2019). Developmental changes occurring through childhood could be another 
vulnerability factor. Many patients were highly active before becoming unwell, often 
describing an inability to rest or relax prior to the illness and this may indicate a pre-
existing highly responsive sympathetic nervous system (on mode) and poor 
responses in the parasympathetic nervous system (off mode). Some conditions 
including Hypermobility and Autism may also constitute an underlying vulnerability as 
they are now being recognised to have associations with Autonomic System 
Dysfunction. 

• In some cases, there is a clear trigger for the onset of symptoms, for example a viral 
infection or a major emotional event such as a bereavement. 



Permission granted to reproduce for personal and educational use only. Commercial copying, hiring, lending is prohibited.  
Copyright © 2021 BACME 
 

• In other cases, chronic demands over time act as the trigger possibly by causing the 
body to enter an immune reaction or sickness response, with changes in the HPA 
Axis and Autonomic Nervous System. 

• The illness may impact on the regulation of the autonomic nervous system, causing 
dysautonomia including orthostatic problems (our body’s response to being upright 
against gravity) 

• The body remains in a protective state and is highly reactive to any changes in 
internal and external demands, for example having an increased immune response 
to exertion (Post Exertional Malaise). 

• In some people the nervous system remains in high sympathetic arousal and the 
parasympathetic responses are inhibited restricting the body’s restorative functions, 
such as sleep, and making it hard to achieve and maintain homeostasis (HPA 
regulation).   

• Mitochondrial function can be altered with disordered recovery after activity meaning 
there is a reduction in the anaerobic threshold following physical activity.  

So, the dynamic systems in the body that are supposed to work together and 
regulate each other to keep us well or in homeostasis are now dysregulated and may 
work in opposition to each other. Many patients describe that their brain wants to go 
but the body wants to stop. 

 

What can be done about dysregulation? 
As these are complex systems that need to regularly adjust and change in response 
to demands and our world, it is difficult to find one factor that will correct 
dysregulation. However, we know factors that can aggravate dysregulation along 
with strategies that can improve stability and support homeostasis. 

The approaches that can be helpful to therapy include: 

• Regulation of the body clock and circadian rhythms, including sleep, light and eating 
patterns 

• Desensitisation of the sympathetic nervous system and increasing the 
parasympathetic response. 

• Supporting orthostatic tolerance through fluid levels and management techniques. 
• Matching energy availability and energy expenditure, understanding that there are 

different currencies for different types of activity, such as physical, cognitive, social 
and emotional. Working within the energy envelope, not pushing outside of it.  

• Working aerobically within tolerance levels and reducing heart rate at rest and on 
exertion.  

• Minimising immune activation and triggers for increased inflammation  
• Balancing and managing overall demands and activity to remain within limits and 

allow recovery, reducing the impact of a boom-and-bust pattern on the HPA. 
• Recovery time for restorative rest following exertion to allow return to baseline 
• Ensuring diet is providing appropriate nutrients and delivered in different ways, for 

example by eating smaller portions more often, supports regulation of blood sugar 
levels. 
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Initially the focus is on consistency and regulating, to support stability before 
increasing the level of demand. This should be done gradually allowing development 
of tolerance and adaption prior to any further increases in demand, to enable the 
body to rebalance.  

Therapy programmes should work on different phases of stabilisation and then 
building tolerance. It is important that any strategies are implemented after a careful 
assessment of the individual’s condition, and which aspects of dysregulation are 
most prominent and need to be addressed to support greater stability. 
Understanding how the body’s physiology can be affected by this illness is an 
important starting point to any therapy programme.   
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