
Supplementary material 

Functional somatic syndromes 

Fibromyalgia  

Fibromyalgia is a chronic disorder characterized by widespread pain of unknown aetiology. 

According to the American College of Rheumatology the diagnostic criteria for fibromyalgia 

include diffuse pain for at least 3 months and pain on palpation in at least 11 of 18 tender 

points.[1] Prevalence rates range from 0.5% to 5.8% and comprise 15% of referrals to 

rheumatology clinics.[2] The mean age of onset is typically in the fifth decade of life.[1] Apart 

from pain patients often complain of a variety of co-morbidities including mild orthostatic 

hypotension, insomnia, urinary frequency and urgency[1], depression, anxiety and chronic 

fatigue.[3]  

Chronic fatigue syndrome 

Chronic fatigue syndrome is characterized by a period of persistent fatigue lasting at least six 

months and accompanied by four of eight ‘minor’ symptoms: impaired memory; sore throat; 

tender cervical or axillary lymph nodes; muscle pain, multi-joint pain without joint swelling or 

redness; stiffness; new headaches; unrefreshing sleep and post-exertional malaise.[4] It has 

been defined as severe mental and physical exhaustion, which is not attributable to exertion or 

diagnosable disease.[4] Urinary frequency and urgency, painful bladder syndrome and 

psychiatric comorbidities such as major depression and anxiety are also frequently reported.[5] 

Estimates of prevalence vary between 0.007% and 2.8%. However, chronic fatigue, defined as 

fatigue failing the diagnostic criteria of chronic fatigue syndrome, is common in the UK with a 

prevalence rate up to 11%.[6]   

  

 

 



Irritable bowel syndrome 

Irritable bowel syndrome (IBS) is defined as chronic abdominal pain and bowel dysfunction 

without evidence of abnormalities on physical examination with a peak incidence between ages 

30 to 50. Estimated prevalence rates range between 4.4% up to 21%.[7] IBS is associated with a 

variety of different medically unexplained co-morbidities such as poor sleep, chronic back pain, 

palpitation and headaches.[8] Urinary urgency, frequency, nocturia and incomplete bladder 

emptying occur in about half of all patients with IBS.[8]  

 

Striato-thalamo-cortical alterations in functional somatic syndromes 

In fibromyalgia low concentrations of dopamine metabolites in the cerebrospinal fluid[9] and 

blunted dopamine release in response to painful stimuli have been reported.[10] Further, in 

these patients decreased 6-[(18)F]fluoro-DOPA tracer uptake within the ventral tegmental area 

and the substantia nigra was found in a small pilot study.[11] 

Reduction in cerebral blood flow in the caudate nucleus and the thalamus were seen in both 

fibromyalgia[12] and  chronic fatigue syndrome.[13] In addition reduced cerebral blood flow in 

the anterior cingulate has been found in patients with chronic fatigue.[14] Dysfunction in the 

anterior cingulate is particularly interesting since it is known to have the greatest dopamine 

innervation in the cortex[15].  

Functional magnetic imaging studies in IBS patients showed significant deactivation of the 

amygdala and the basal ganglia after inducing pain.[16] Further these patients had a significantly 

reduced striatal dopamine D2 receptor binding in the caudate nucleus.[17]  

This data raises the possibility that changes in the striato-thalamo-cortical loops due to 

reduction in dopamine activity may be responsible for fatigue [18], pain, IBS and other 

neuropsychiatric symptoms commonly found in functional somatic syndromes. 
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