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Take home messages

• Start low and go slow

• One size does not fit all

• Context matters: training is more than just exercise

• Listen proactively to your body





Fatigue in NMD

On average, more than 60% of patients with NMD 
experience severe and chronic fatigue

Usually an indirect symptom, the result of behavioral change

Not so long recognized and acknowledged as a problem
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Perpetuating factors of experienced fatigue 
in FSHD and CMT
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Chronic versus acute fatigue

Duration: > 3 months

It does not (always) go away after rest

An unpleasant feeling

No relationship between activities, rest, and the level of fatigue

Multidimensional problem
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Eldadah. PM&R 2010



Millet, Univerisité Jean Monnet St Etienne

At risk for chronic fatigue!
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Pain in neuromuscular disorders

On average, more than 80% of patients with NMD experience severe and
chronic fatigue

Usually an indirect symptom, the result of compensation mechanisms

Not so long recognized and acknowledged as a problem

No effect of exercise on pain in NMD; on the contrary…
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Chronic versus acute pain

Duration: > 3 months

It does not (always) go away after rest

No relationship between activities, rest, and the level of fatigue

Multidimensional problem
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Don’t ignore pain!
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Side effects and adverse effects
of exercise
Side effects: mild and temporary

Muscle soreness (more pronounced and longer), (more quickly) 
increased heart rate and shortness of breath, acute fatigue

Side effects can become adverse effects in NMD when:

• recovery time is not taken into account

• improper exercise selection

• contextual factors need a lot of energy

• the exercise intensity is too high



Recovery time is compromised
and prolonged in NMD
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(Im)proper exercise selection



Clinicians
Safety concerns

• Lack of knowledge about 
prescribing exercise 
(screening and dosing)
77%

• Overwork weakness 45%

Patients

Inability to perform 
training level  73%

Poor motivation 55%

Fatigue 45%

Voorn et al 2019
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Fatigue thresholds
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Methods

32 NMD patients

24 healthy controls

CPET (steep ramp protocol)

EMG on leg muscles

Ventilatory thresholds

sEMG thresholds
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Muscle fatigue relatively earlier in time
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NMD patient

Healthy

Capacity
Natural reserve

Compensation needed

Loss of function

Capacity
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Fatigue > change in movement





Muscle fatigue and compensatory
movements
The primary muscle becomes fatigued

More powerful muscle compensates

Change in kinematics

Compensation fails

Muscle fatigue as measured with EMG
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Methods

10-3-2025 30

Kinematics

OMNI- scale for experienced
fatigue

EMG measurements



Methods

10-3-202531

Baseline measurement Final measurementLong-term measurement

OMNI score after 8 to 30 minutes walking
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Results

11 people with different NMD, from 17 – 7 years of age

Walking duration 10 to 30 minutes

Main result: objective muscle fatigue precedes experienced fatigue





One size 
does not 
fit all





Less fatigue with arm support

Deltoid without support

Deltoid with support



Does it work in clinical practice?

Male, 52 years, mitochondrial myopathy

High level of experienced fatigue

Participated in ‘Energetic’ program, with baseline CPET

Failed in increasing training load, prolonged recovery time
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Do-it-yourselfer with a car without a dashboard 
taken off the road.



Muscle watch



Take home messages

• Start low and go slow

• One size does not fit all

• Context matters: training is more than just exercise

• Listen proactively to your body
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