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Introduction



Introduction

• Paediatric myalgic encephalomyelitis/chronic 
fatigue syndrome (ME/CFS)
o disabling condition
o unknown etiology
o significant and well-documented adverse effects

• Diagnostic uncertainty
o estimates varying from 0.1% to 4%

• Challenges
o no diagnostic biomarkers,
o no cure
o anxiety and uncertainty

Knight et al. 2019, Hiremeth et al. 2022



Chronic Fatigue 
Syndrome 
Definition: fatigue associated with

• substantial reduction/impairment in ability to 
engage in pre-illness activity

• occupational,
• educational,
• social, or personal activities

• persists for more than 6/12

• accompanied by sleep disturbance , cognitive 
impairment and post exertional malaise

OM (institute of medicine USA) 
criteria 2015



Chronic Fatigue 
Syndrome 
• Huge impact on young people!!!

• Significantly disabling with long term 
consequences on

• self-esteem,
• career pathways,
• mental health,
• education and
• physical functioning.

• Adolescence is a critical time to connect with 
peers and CFS often impairs this.



Learning Objectives

• Partnering with clinicians and young people 
to develop a research program

• Setting meaningful individual goal for young 
people with CFS

• How to assist young people with CFS to 
achieve their exercise and participation 
gaols.

• Effective advocacy in the education a 
training space for young people with CFS

• Supporting Parents and families



The MDT partnership

• MDT approach is supported by the NICE 
guidelines and in the literature

o Key is an individualized collaborative care 
plan

o individual goal setting

o A self-management approach keeping 
young people goals at front and center

o Ref Hiremeth et al 2022, NICE

• Basis for our self-management program (6 yr 
history)

• Through partnering with young people – 
learnings to share

• Reseach partnerships …...........



Partnering 
with young people 

with CFS to 
develop a research 

program –
learnings 

and outcomes
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How did we (rehab) get involved in ME/CFS?

May 2010  

                                       
DoH commissions 

review

Advisory group 
established

Literature Review 

Electronic databases 1990-2010

All languages

All publications

Additional information from 
ME/CFS society and patients

Case definition

Severity rating

Aetiology

Prognosis

Children 31% (n=46) of 
ME/CFS yearly hospital 

separations

Average LOS 12 days
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Findings of the DHS review

Interviews with service 
providers

Focus group with ME/CFS 
Australia 

Qualitative interviews with 
adolescents and carers

Service system and 
models of care

1. Little formal collaboration 
between systems                             

2. No agreed model of care                                

3. Prevalence Victoria >> 
other Australian states                                  

4. Substantial variation in 
admission rates depending 
on location                                     

5. No defined entry point to 
system
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ME/CFS Review – Final Recommendations

• Integrated care across the continuum

• Specialist ME/CFS services with chronic disease model of care

• Access to inpatient and ambulatory rehab at RCH and MCH

• RCH and MCH to develop service ‘identity’, common policy framework, 

articulated model of care

• Service coordination between ME/CFS services and rehab

• Work towards meeting needs of carers and families

• Increase education of medical, school and community

• Develop a common approach to data collection
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Aims of the Paediatric ME/CFS research program

Understand epidemiology of paediatric ME/CFS in 

Victoria and Australia

Determine current management strategies for 

children and adolescents with ME/CFS

Determine the evidence base for current practice 

employed in the ME/CFS population, with a focus on 

children and adolescents 
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Understanding epidemiology of paediatric ME/CFS in Victoria and 
Australia

• Epidemiology of paediatric CFS in Australia. Knight et al 2019

▪ International estimates vary (0.0006-2%)

▪ APSU monthly national surveillance of uncommon conditions

▪ 71% of all Australian paediatricians report data

▪ Incidence based on new cases diagnosed over 12 months

▪ CDC definition

▪ Estimated national incidence based on 164 cases

▪ Average age 14.9 years (69% female)

▪ National incidence 6.4/100,000 (age 10-17 years)

▪ Victorian incidence 17.5/100,000
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Determine current practices

APRN national network of pediatricians established to 
facilitate multisite secondary care research in Australian 
pediatric outpatient settings

▪ 178 Australian paediatricians online survey

▪ 70 completed CFS module

▪ Wide variability diagnostic criteria (>50% none!)

▪ Recommended investigations completed by 17%

▪ Somatisation, anxiety and depression common

▪ Sleep, GET and school modification most common Rx

Audit of patients attending CFS clinic RCH over 12 months

▪ N=99 median time to clinic 15.5 months

▪ High rates of co-morbid conditions



18

Determine the evidence base for treatment

▪ Systematic review

▪ 24 articles based on 21 studies

▪ Significant heterogeneity in participants, 
interventions and outcomes

▪ Best evidence for CBT then MDT rehab

20 non-
pharmacological

10 
multidisciplinary

9 psychological 

1 exercise

1 
pharmacological

1 
Immunoglobulin
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Outcomes

▪ Case control study

▪ Newly diagnosed ME/CFS over 2 years (range 1-5 years)

▪ Healthy adolescent controls

▪ N=34 aged 13-18 years

▪ Fatigue, Sleep, Pain, Depression/Anxiety and HRQoL

▪ Significant improvement in health and psychological 
well being

▪ Fatigue, pain and HRQoL remained significantly poorer

▪ 65% continued to meet CFS criteria at 2 years
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Current and Future Directions of the Paediatric ME/CFS research 
program

Understanding short- and long-term outcomes of paediatric ME/CFS

Management and treatment of paediatric ME/CFS 

Diagnostic biomarkers and underlying pathology of paediatric ME/CFS
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Diagnostic biomarkers in paediatric ME/CFS

• Brain biomarkers of neuroinflammation 
• First longitudinal brain study in paediatric ME/CFS using a 

cognitive exertion paradigm

• Metabolomic and proteomic markers of energy 
metabolism and mitochondrial dysfunction

• Deep biochemical profiling at individual level

• Blood biomarkers 
• Australia’s first ME/CFS Biobank and Patient Registry 
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Brain biomarkers of neuroinflammation - Can we map fatigue in the brain?

▪ 25 ME/CFS, 25 healthy controls aged 13-18 years

▪ CCC diagnosed by ME/CFS specialist paediatricians 
at tertiary hospital

▪ Similar CNS properties/biomarkers

• Intrinsic functional connectivity

• Macrostructural and microstructural white 
matter indices

• Hypothalamus volumetrics

▪ Differences in health domains

• Fatigue, sleep, pain, QoL, cognition
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Cognitive exertion paradigm

T1 T2
Diffusion-weighted MRI
Resting state function MRI
Magnetic Resonance Spectroscopy

Word Reading
Numerical Operations
Spelling

Resting state function MRI
Magnetic Resonance Spectroscopy

Processing speed
Sustained attention
Working memory
New learning
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Magnetic Resonance Spectroscopy (MRS)
The ‘virtual biopsy’
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Metabolomic and proteomic biomarkers of paediatric ME/CFS (SPOT-ME)



26

Metabolomic and proteomic biomarkers of paediatric ME/CFS (SPOT-ME)
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Blood biomarkers – Australia’s first ME/CFS Biobank and Patient Registry
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CFS self-
management

course 
framework – the 
MDT approach



Why focus on 
self–management?

• Impacts are unique and individual

• Young person is the expert

▪ their goals, their dreams, their 
illness experience

• Aim to empower young people and 
their families

• Move beyond an impairment model



Why MDT

• ME/CFS affects all aspects of 
functioning 

• Secondary consequences and 
comorbidities  compound symptoms 
and impairment

• An MDT approach ensures a holistic 
approach

This Photo by Unknown author is licensed under CC BY-NC-ND.



MDT Approach

Poor sleep – stress/mood/routine - Psychology/OT 
support

Boom bust activity pattern -  impact on ADL's , increasing 
dependance – OT/ Physio Support

Decreased body movement – pain, energy, orthostatic 
intolerance , further weakness and pain – Physio support

Decreased appetite - irritable bowel , poor diet – further 
impact on energy – Dietician support

Mood impact – increased anxiety due to missing school, 
missing peers , lowered mood, further impacts on energy 
– Psychology/Teacher support



WHAT HAVE WE LEARNT FROM YOUNG PEOPLE

THEY NEED TO FEEL BELIEVED 
AND HEARD

THEY NEED ADVOCACY AND 
HELP NAVIGATING EDUCATION 

AND CAREER PATHWAYS 

THEIR MANAGEMENT NEEDS TO 
BE INDIVIDUALISED

THEY NEED TO STAY 
CONNECTED 



WHAT 
PARENTS TELL 
US

KNOWING HOW MUCH TO 
PUSH OR NOT IS HARD 

THEY WANT TO BE PARENTS 
– NOT THE THERAPIST OR 
DOCTOR

THEY WORRY A LOT AND IT 
IS STRESSFUL



Case Study – 
'Cassie'

16 y.o. female referred with likely Chronic 
Fatigue Syndrome (CFS), presenting with:

oViral illness 8-months prior, ongoing 
persistent fatigue since then

oHeadaches and dizziness

oPoor sleep pattern, taking a long time to 
get to sleep at night and regular naps 
during the day

oReduced school attendance

oBoom and bust pattern of activity



How could this impact Cassie’s life?



Case Study – 
'Cassie'

FUNCTIONING - poor sleep, poor appetite, boom-bust

FUN – unable to hang out with friends on the weekend

FITNESS – stopped playing soccer

FRIENDS – reduced social contact and resultant social anxiety

FAMILY – poor relationship with siblings due to inability to spend 
time playing with them.

FUTURE – reduced school attendance impacting academic 
achievement, lowered mood impacting vision for future.

The impact of CFS on Cassie

Adapted from https://canchild.ca/en/research-in-practice/f-words-in-childhood-disability



CFS Program

Individual 
goal setting

Group 
week 1 -4

Group 
review 1 
month

Group 
review 3 
months

Physio OTClinical 
Psychology

Dietitian Social 
Work

Educatio
nTeam

 Meeting
Eligibility

Medical 
Review

Parent 
session 
week 1

Parent 
session 
week 4



Participants:

Inclusion Exclusion 

Confirmed CFS diagnosis Significant mental health concerns 

Self-Identify goals/attitude for change  Unwilling to participate in a group 

Aged 12-19 years 

Attending school at least 2 days a week 

Minimum continuous walking tolerance 15 minutes 

Has a general daily routine/ sleep wake cycle that enables 
attending the group - but may continue to boom and bust

English speaking 



MANAGEMENT 
AIMS

1.TO MAINTAIN 
FUNCTION AND 
MINIMISE SYMPTOMS 
REBOUND

Graded 
activity/pacing 

Avoid boom bust 
activity pattern

2.TO 
PREVENT/MANAGE  
SECONDARY 
CONSEQUENCE 

Deconditioning 

Social isolation 

Halt in education 
pathway 

Anxiety and 
lowered mood 

3.TO ENABLE THE YOUNG PERSON TO 
ACHIEVE THEIR GOALS 



Anxiety 
Consumes energy, has secondary physical 
consequences , …so very fatiguing in and of 
itself 

Can exacerbate POTS symptoms ( even mild 
levels) 

Can worsen CFS symptoms ( limited bucket of 
energy expended on anxiety/worry/stress 
response) 

Mx- Good evidence for 
CBT approach 

Can engage in management 
by explanation of physical 
impacts of anxiety on body 
and on fatigue/energy 



Outcomes 
Measures

Primary outcome measure:

• Canadian Occupational Performance 
Measure (COPM)

Secondary outcome measures:

• Sit to stand test

• Crash days per week

• Dynamometer

• PedsQL Multidimensional Fatigue Scale

• Strengths and difficulties questionnaire



Self-management program outcomes 2021-2023:

16 PARTICIPANTS 9 COMPLETED FULL 
PROGRAM, 7 LOST TO 

FOLLOW UP AT 3MONTHS

MEAN CHANGE IN 
PERFORMANCE = 4.5

MEAN CHANGE IN 
SATISFACTION = 4.1

THIS IS CLINICALLY 
SIGNIFICANT CHANGE



Goal setting for 
young people 

with CFS & How 
to manage 

energy – the 
traffic light 

system



Long term goal: To be able to attend school full 
time

Short term goal: To be able to attend 
school for 4 half days

Initial actions:

1. Attend school for 2 periods on Mon, Wed, Fri

2. Add classes to my timetable and implement 
pacing strategies around this

Goal setting
• Goal setting is used to individualise the 

program to each young person

• Use of the Canadian Occupational 
Performance Measure (COPM) to set 
functional, SMART goals and to use this as 
an outcome measure

• Goal setting helps build motivation and 
helps them breakdown the goal to help 
it feel more achievable

• NICE guidelines support meaningful goal 
setting to help young people establish 
realistic expectations



Case Study – 
'Cassie'

Goals:
1. To return to playing soccer

2. To be able to return to full time school

3. To be able to get to sleep within 30-
minutes, and not nap during the day

4. To be able to hang out with friends on 
the weekend once every fortnight



Case Study – 
'Cassie'



How do we teach 
young people with 
CFS to manage their 
energy and work 
towards achieving 
their goals?



Baseline

• Importance of establishing a 
consistent baseline, as this gives 
us a starting point to gradually 
increase from.

• Important to work towards 
avoiding boom and bust cycle 
and building consistency



Traffic light 
system for pacing

• Visual representation of energy 
expenditure throughout the week

• Helps pacing out activities
• Use to forward plan but can assist 

reflecting after
• Encouraged to use strictly in a 

calendar/activity planner initially to 
help with finding baseline and 
balancing activities.



Energy 
conservation 
and Pacing

• Breaking up longer tasks 
into smaller chunks with 
rest breaks in between

• Adapting/modifying tasks 
to reduce energy 
consumption

• Using a diary or activity 
planner

• Spreading out big activities 
so not all on one day



Case Study – 
'Cassie'

Activity planner example:



How to help 
achieve activity/

participation 
goals & what 

about parents and 
carers?



Exercise
• Gradual return to exercise (i.e. Graded Exercise 

Therapy)

• Consideration of intensity vs. duration 
continuum

• Mix of cardiovascular and resistance-based 
exercises

• Stop the “losing part” of the “use it or lose it” 
principle

Exercise Intensity

Duration



Principles of graded exercise

Phase 1

• Short burst intervals
• Level 1: 2 x 2 minute bursts with 3 minute recovery
• Level 2: 3 x 2 minute bursts with 3 minute recovery

• Level 3: 5 x 2 minute bursts, gradually reducing the recovery time to 1 minute

Phase 2

• Lengthen the bursts

• Level 4: Progress to 2 x 5 minute bursts with a 3 minute recovery, gradually reducing the recovery time to 1 minute

Phase 3

• Continuous walking/riding/cross trainer
• Level 5: Start at 10 minutes and only increase by 1 minute every couple of days

Phase 4

• Increase intensity
• Level 7: Now you can increase the intensity of the exercise to ‘somewhat hard’ (i.e. 13 on the Borg scale). This should be done very gradually (i.e. increase the intensity 
for 1 minute in every 5 by increasing your pace or resistance or walking up hill/adding in stairs). Only increase at a maximum rate of once per week. 



Case Study – 
'Cassie'

• Wanted to consider a return to soccer

• Discussed a “pre-pre-season” approach

• Applied principles of graded exercises in a soccer 
context

Phase 1

•30-minute sessions

•Touch and passing drills

•2-mins of activity, 3-mins of rest

Phase 2

•Increased intensity, add running/sprinting components

•Increase to 3-mins of activity, 3-mins rest (decreased rest time as continues to improve)

Phase 3

•Add more cognitive components into activity

•Return to team and training environment

•Continue principles: participate in every second drill, continue with strict recovery period

Phase 4

•Participation in full training

•Continue to monitor for signs of PEM or potential triggers (i.e. inc. school load)



OI/POTS Mx

mainstay of treatment is non- 
pharmacological

fluid and salt loading +++ 
important

Fluids - for girls aim for 2 to 2.5 
litres and for boys 3 to 3.5 litres 

a day

Salt - aim for > 8 grammes of 
salt a day and one teaspoon of 
salt is 6 grammes
•Hydrolite for sport or on days needing a 
lot of standing or on hot days

Compression leggings

Manage exacerbating factors
•Diet – smaller more frequent meals , 
decrease big CHO loads

•Menses – decrease PG rise
•Over heating
•Ref Stewart et al 2018, Kizilbash et al 
2014



How to 
advocate in the 

education 
setting



































Bringing it all 
togethers – 

summary and 
questions



Bringing it all 
together

• Individualised goal setting

• Importance of empowering young people 
to self-manage and advocate for self.

• There are SAFE ways to achieve 
exercise and participation goals

• Benefits of peer support from group for 
young people and their parents.

• Connection to education and 
career pathway

• Benefits of clinicians/young people 
working with researchers



Thank you and 
acknowledgements 
to our Monash 
Children's VPRS 
CFS team and young 
people



Questions?
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