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What is your role here to day?

ⓘ Start presenting to display the poll results on this slide.
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Learning 
from clinical 
practice and 
research

Gender stereotypes are complex and a challenge

Not just boys and bus timetables…..

Empathy and theory of mind present, perhaps different

Communication different not inherently ‘disordered’

Co-occurrence norm rather than exception – both other ND 
and certain physical health issues

The language we use is important
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What type of service do you work in?

ⓘ Start presenting to display the poll results on this slide.
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What sort of physical health issues do your 
patients have?

ⓘ Start presenting to display the poll results on this slide.



Autism is not just for specialists

“In this study, all new patients referred to an 
adult psychiatric outpatient clinic in Sweden 
between November 2019 and October 2020 
(n = 562) were screened for autism using the 
Ritvo Autism and Asperger Diagnostic Scale 
Screen (RAADS-14). 

They estimated the prevalence of autism in 
this population to at least 18.9%” 1

1: Nuyrenis et al., 2022
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Do you think it would be a good idea for Autism 
services to also assess for ADHD

ⓘ Start presenting to display the poll results on this slide.
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What would the challenges be?

ⓘ Start presenting to display the poll results on this slide.



@bendybrain

What percentage of autisic patients have 
co-occurent ADHD

ⓘ Start presenting to display the poll results on this slide.



Co-occurrence

• Overlap with other NDCs is common including 
up to 66% co-occurrence with ADHD

• In chronic tic conditions (e.g., Tourette 
syndrome) there is 60% overlap with other NDCs

• 4 in 5 autistics also have dyspraxia

• 1 in 2 people with DCD have ADHD
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A lightbulb moment
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?
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How many are familiar with how to screen 
for this condition?

ⓘ Start presenting to display the poll results on this slide.



Hypermobility

More than just 
having flexible 

joints
Relatively common Can be 

advantageous

Also linked to a 
variety of medical 

issues

These issues cross 
systems and 

involve both the 
body and the brain

Variety of 
classification and 
screening tools
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Commonalities
Hypermobility and ND

• Dysautonomia
• Pain
• Dyspraxia
• Anxiety
• Case control studies in childre:  ADHD, Dyspraxia
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• OR HM in ND 4.51 (95% CI 2.17–
9.37) c.f general population

• ND greater orthostatic 
intolerance and musculoskeletal 
skeletal pain

• HM mediates this link





• Increased awareness
• Think JH in ND
• Think ND in JH
• Service provision and strategies 

– ND friendly and accessible?
• Further work –

emotional/sensory regulation



A: The number of connective tissue features (hEDS Criterion 2A) correlated with RAADS-R sensory/motor 
score (n=110, r = .329, p = .002)

A

Eccles et al., (in prep)
UNPUBLISHED DATA – DO NOT SHARE, COPY, DISTRIBUTE

Sensory processing – role of variant connective 
tissue
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Design of the study – Stage I

Participants: ME/CFS (Fatigue>Pain), Fibromyalgia (Pain>Fatigue), Controls
Baseline inflammatory markers: CRP and ESR ISRCTN78820481

@bendybrain

https://doi.org/10.1186/ISRCTN78820481


Participants: ME/CFS (Fatigue>Pain), Fibromyalgia (Pain>Fatigue), Controls
Cytokines:     mRNA transcriptomics and individual cytokines (IL-6)

Design of the study – Stage II

ISRCTN78820481
@bendybrain

https://doi.org/10.1186/ISRCTN78820481


• Of the 65 patients, 32% had received a clinical diagnosis of Fibromyalgia; 
38% ME/CFS and 30% both diagnoses

@bendybrain

Results – Classification     Eccles et al 2021

FM
32%

ME/CFS
38%

30%



• Of the 65 patients, 32% had received a clinical diagnosis of Fibromyalgia; 
38% ME/CFS and 30% both diagnoses
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FM
32%

ME/CFS
38%

30%

89% met ACR diagnostic criteria for 
Fibromyalgia
94% Canadian Criteria for ME/CFS
97% Fukada Criteria for ME/CFS 

Results – Classification     Eccles et al 2021



• Of the 65 patients, 32% had received a clinical diagnosis of Fibromyalgia; 
38% ME/CFS and 30% both diagnoses
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FM
32%

ME/CFS
38%

30%

89% met ACR diagnostic criteria for 
fibromyalgia
94% Canadian Criteria for ME/CFS
97% Fukada Criteria for ME/CFS 

Brighton Criteria for JHS: 81% 
patients and 37.5% healthy controls 

hEDS Criteria: 18% of patients and 
8%  controls

Results – Classification     Eccles et al 2021



• Of the 65 patients, 32% had received a clinical diagnosis of Fibromyalgia; 
38% ME/CFS and 30% both diagnoses
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FM
32%

ME/CFS
38%

30%

89% met ACR diagnostic criteria for 
fibromyalgia
94% Canadian Criteria for ME/CFS
97% Fukada Criteria for ME/CFS 

Brighton Criteria for JHS: 81% 
patients and 37.5% healthy controls 
hEDS Criteria: 18% of patients and 
8%  controls
Rarely recognised

The historical, rather than current Beighton score 
correlated with:

Fatigue Impact (p=0.028) 
Total pain reported on the McGill Pain Questionnaire 
(short form), (p=0.03)
Widespread Pain Index (derived from ACR diagnostic 
criteria) (p=0.01)
ACR symptom severity ( p=0.01) 
interoceptive sensibility (p=0.02)
Mental Clutter (p=0.043)

Results – Classification     Eccles et al 2021



Markers of baseline inflammation in ME/CFS 
and fibromyalgia
• Traditionally thought that ME/CFS and fibromyalgia non-inflammatory

@bendybrain



ESR

@bendybrain

There was a higher ESR in patients (mean: 
13.20, SEM: 1.45, n=59) compared to 
controls (5.83, SEM: 1.24, n=23). Mann-
Whitney (MWU 1015.5, Wilcoxon W= 
2785.5, p= 0.000)

There was a difference in CRP between patients (mean: 
3.73, SEM: 0.53, n=60) compared to controls (mean: 1.26, 
SEM: 0.157, n=23). Mann-Whitney (MWU 991, Wilcoxon 
W= 2821, p=0.001)

CRP

Eccles et al 2023; in prep



Markers of baseline inflammation in ME/CFS 
and fibromyalgia
• Traditionally thought that ME/CFS and fibromyalgia non-inflammatory
• Adjusting BMI, age and gender

• ESR significantly predicts fatigue severity and pain level including cog fatigue 
and mental clutter

• CRP significantly predicts fatigue severity and pain level
• ESR mediates relationship between being and patient and cog fatigue impact  

at rest

@bendybrain Eccles et al 2023; in prep



Autonomic induced change in pain and 
fatigue 

@bendybrain



Pain level (VAS) 
induced by tilt, 
p=0.005

@bendybrain

Fatigue level (VAS) 
induced by tilt, 
p<0.001

No change in pain sensitivity (PPT) induced by tilt



Association to 
mechanism



Fibromyalgia
ME/CFS Tilt induced fatigue

ESR

b=6.463, 
p=.009

b=.561, 
p=.018

Direct effect, b=5.694, p=.250
Indirect effect, b=3.624, 95% CI [0.75, 7.39] 

Autonomic induced change in pain and 
fatigue - mechanisms

Eccles et al., in prep 22 Similar findings inflamm
induced pain/fatigue@bendybrain



Participants: ME/CFS (Fatigue>Pain), Fibromyalgia (Pain>Fatigue), Controls
Cytokines:     mRNA transcriptomics and individual cytokines (IL-6)

Design of the study – Stage II

ISRCTN78820481
@bendybrain

https://doi.org/10.1186/ISRCTN78820481


Inflammation induced pain

Eccles, Thompson et al 2023; in prep
@bendybrain



Inflammation induced fatigue

Eccles, Thompson et al 2023; in prep
@bendybrain
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IL6 responsivity

Eccles, Thompson et al 2023; in prep @bendybrain



Results

Eccles, Thompson et al 2023; in prep @bendybrain



Participants: ME/CFS (Fatigue>Pain), Fibromyalgia (Pain>Fatigue), Controls
Cytokines:     mRNA transcriptomics and individual cytokines (IL-6)

Design of the study – Stage II

ISRCTN78820481
@bendybrain

https://doi.org/10.1186/ISRCTN78820481


87.60%  Differentially upregulated genes in patients
compared to controls

12.40%  Differentially downregulated genes in patients
compared to controls

Total genes differentially expressed = 242

Differentially expressed genes at baseline 
between patients and controls

@bendybrain

212

30

Amato et al 2023; in prep
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87.60%  Differentially upregulated genes in patients
compared to controls

12.40%  Differentially downregulated genes in patients
compared to controls

Total genes differentially expressed = 242

Differentially expressed genes at baseline 
between patients and controls
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212

30

Upregulated in patients due to inflammatory 
challenge

Amato et al 2023; in prep



Participants: ME/CFS (Fatigue>Pain), Fibromyalgia (Pain>Fatigue), Controls
Cytokines:     mRNA transcriptomics and individual cytokines (IL-6)

Design of the study – Stage II

ISRCTN78820481
@bendybrain

https://doi.org/10.1186/ISRCTN78820481


Brain network response

@bendybrain



Brain network response to inflammation 

@bendybrain
Torok, Sherrill et al 2023; in prep



It takes a team
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The complex connection 
between neurodivergence 

and chronic health conditions

Dr Lisa Quadt
Research Fellow
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SN Seed Fund

Neurovisceral Characteristics across the spectrum 
(NeuroCats)

Planting the seeds to investigate neural, autonomic, 
and sensory profiles in neurodivergent adults

@bendybrain



Aims

• Estimate prevalence of neurodivergence in complex chronic 
conditions, e.g. chronic pain and fatigue

• Investigate whether risk factors such as variant connective tissue 
plays a role

• Goal is to start to identify transdiagnostic patterns that can then lead 
to changes in diagnostic practice

Quadt…Eccles; in prep
UNPUBLISHED DATA – DO NOT SHARE, COPY, DISTRIBUTE
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Design

• Online Survey
• 91 participants with CCCs, 91 matched participants without CCCs (exclusion of 

all physical and mental health conditions other than depression/anxiety)

• Measures
• Ritvo Asperger and Autism Diagnostic Scale (RAADS)
• Wender Utah ADHD Rating Scale (WURS)

Quadt…Eccles; in prep
UNPUBLISHED DATA – DO NOT SHARE, COPY, DISTRIBUTE
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Prevalence of likely autism

Quadt…Eccles; in prep
UNPUBLISHED DATA – DO NOT SHARE, COPY, DISTRIBUTE

@bendybrain



Prevalence of likely ADHD

Quadt…Eccles; in prep
UNPUBLISHED DATA – DO NOT SHARE, COPY, DISTRIBUTE
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Presence of likely Joint hypermobility

Quadt…Eccles; in prep
UNPUBLISHED DATA – DO NOT SHARE, COPY, DISTRIBUTE
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Quadt…Eccles; in prep
UNPUBLISHED DATA – DO NOT SHARE, COPY, DISTRIBUTE
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Mediation Analysis

Neurodivergence

Joint Hypermobility

Presence CCC

b=.89, p<.001 b=.94, p<.001

Direct effect, b=1.31, p<.001
Indirect effect, b=1.68, 95% CI [1.29, 2.42] 

Quadt…Eccles; in prep
UNPUBLISHED DATA – DO NOT SHARE, COPY, DISTRIBUTE
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Aim

• This study seeks to explore whether generalised joint 
hypermobility (a marker of variant connective tissue) 
is a risk factor for self- reported non-recovery from 
COVID-19 infection. 

@bendybrain



Why is 
important to 
think body-brain

@bendybrain



• Nearly half of neurodivergent individuals surveyed by Embracing 
Complexity (a coalition of neurodevelopmental charities) felt that 
treatment of mental or physical health symptoms was worse because 
they were neurodivergent. 

• Previous Patient and Public Involvement work conducted by the team 
tells us that neurodivergent individuals and their families:

• (1) struggle for years to get an assessment and diagnosis for both mental and 
physical health problems 

• (2) feel a strong sense of being dismissed, misbelieved or overlooked when 
interacting with professionals and institutions

• (3) repeatedly encounter poor understanding and few/no adjustments for their 
needs within healthcare and educational settings 

@bendybrain



• Conventional emotion or medication based treatments do not work 
for all

• This may open up opportunities for novel avenues for personalized 
body-based treatments for common mental health problems

@bendybrain
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Exciting projects going on at moment

• Neural correlates of Brain Fog

• FLOAT-REST   

• Brain fog in pregnancy and menopause

@bendybrain
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@bendybrain

What have you learnt today?

ⓘ Start presenting to display the poll results on this slide.



@bendybrain

Do you think this will change how you think 
about your autism work?

ⓘ Start presenting to display the poll results on this slide.



Questions
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Thanks
• The funders
• All of the participants and research staff
• Sussex ME/CFS Society and ReMEmber
• CISC @ Brighton and Sussex Medical School
• CIRU @BSUH
• Beth Thompson, Dr Charlie Thompson
• Dr Lisa Quadt, Dr Jenny Csecs, Dr Geoff Davies, Georgia Savage
• Marisa Amato, Dr Kristy Themelis , Dr Ben Towler
• Prof Hugo Critchley
• Prof Kevin Davies
• Prof Neil Harrison
• Prof Sarah Newbury

@bendybrain



Find out more
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