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Different kinds of fatigue!



Methodology





Fatigue has been defined as a time-related phenomenon 

of decline in the maximal force-generation capacity. 

Usually, this is expressed by a 

deterioration in 

maximal voluntary 

contraction (MVC).





Multidisciplinair research

Three neuromuscular disorders:

Muscle – FSHD

Nerve – HMSN I

Multisystem - MD

Introduction



Questionaires

Experienced fatigue

Elektrophysiological

changes over time

Physiological fatigue

Method



Method

Force transducer

Stimulation-electrodes

Stimulator



2 min. maximal voluntary contraction

Elektrophysiological measurement: twitch interpolation

Method



Method

Peripheral fatigue

2 min. maximal voluntary contraction



Large central 
activation failure

15s

Few central activation failure

Method

Central fatigue = increase of central activation failure 

during 2 min. 

Average central activation failure indicates amount 

of central drive

2 min. maximal voluntary contraction
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Participants

65 FSHD age 43.1 (10.3) : 27,: 38

79 MD age 41.0 (9.8) : 35, : 44

73 HMSN age 42.4 (9.8) : 43, : 30

24 controls age 42.1 (13.5) : 12, : 12

Results



Results

result 1:
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More than 60% of all patients experience extreme 

fatigue!

Abbreviated Fatigue Score (AFQ): scores range from

4-28



result 2:

Peripheral fatigue
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result 3:

Central fatigue

Central
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result 4:

Central drive

Central
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Neuromusculair patients:

•Large experienced fatigue

•Small peripheral fatigue

•Normal central fatigue

•Strongly diminished central drive

Which physiological measure is related to the 

large experienced fatigue (if any)?
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FSHD

y = 0,9918x + 19,021

R2 = 0,0929
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MD

y = 0.9226x + 23.505

R2 = 0.0776
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HMSN

0

20

40

60

80

100

4 8 12 16 20 24 28

Ervaren vermoeidheid (VVV)

G
e
m

. 
C

e
n

tr
a
l 
A

c
ti

v
a
ti

o
n

 

F
a
il
u

re
 (

%
)

gezond

0

20

40

60

80

100

4 8 12 16 20 24 28

Ervaren vermoeidheid (VVV)

G
e
m

. 
C

e
n

tr
a
l 
A

c
ti

v
a
ti

o
n

 

F
a
il
u

re
 (

%
)

Experienced fatigue and central activation failure

controls

Experienced fatigue

Experienced fatigue

Experienced fatigue

Experienced fatigue













In sum, fatigue seems to be a more or less universal 

symptom in central disorders. 

In the disorders in which the symptom has been 

extensively studied it was found to correlate with 

specific brain dysfunctions and thus to have 

a specific pathophysiology in the different diseases, 

Examples of which are its relationship with impairments

of the inhibitory circuits in the primary motor cortex in MS, 

its reversal by levodopa in PD



In conclusion, fatigue in neurological disorders is a 

complex problem that merits a multilevel approach to 

disentangle the diverse mechanisms involved in this 

devastating symptom.








