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FATIGUE MANAGEMENT AND
EXERCISE WITH A
WNEUROLOGICAL DISORDER

= What is the etiology of fatigue in a neurological disorder?
= What 1s the effect of fatigue on the different parameters of functional Abilities?

= What is The difference between peripheral and central fatigue?




SOME FACTS ABOUT NEUROLOGICAL
FATIGUE

= 50% of individuals with Parkinson’s disease expeiriance fatigue (Siciliano, 2018)

= Overwhelming sense of tiredness, lack of energy or feeling exhaustion, difficulty initiating or
sustaining voluntary effort, lack of mental energy, lack of motivation. (Mills, 2008)

lable 3 Prevalence of grouped themes [constituent themes are given in brackets)

Iheme Deseription Prevalence & (n = b3S)
NI Cogmtive features (6{8[26]28) 878 _l 17 ?J
N2 Moter features  1]2[3[2529) 96.8 .
Grouped themes N3 Abnormal sleep (42}43K44) 865 E
N4 Rester (17]36/37/38) 2 [ =]
NS Heat sensitivity (28/29430§31) 85 B




NEUROPHYSIOLOGICAL
CA S OF FA

Hypocortisolemia
disrupting the
hypothalamic-pituitary-
adrenal axis

Neuromuscular
fatigue/peripheral
fatigue

Cognitive/mental fatigue
(impairment in GABA)

Supraspinal
fatigue Metabolic and
structural lesions

Central fatigue
that disrupr
neurological

pathways
(Zwarts,2002)

(ortelli, 2021) @




TESTING
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Fatigue Severity

Scale

Surface EMG

10 Can barely sit up. Needs assistance getting out of bed.

of the muscles

9 Able to sit up for a short time and can walk short
distances (with difficulty), e.g. to get a drink or go to the
toilet. Can't eat.

Fatigue Severity Scale Questionnaire
Instructions: Circle the number that best represents your response to each question.
Scoring range: 1=strongly disagree with the statement to 7=strongly agree with the

statement.
During the past week, | have found that: Score ‘
1. My motivation is lower when | am fatigued. 11213lals 6 7
2. Exercise brings on my fatigue. 11213lals 6 7
Magnetlc 3. 1 am easily fatigued. 1123 4l5 6 7
rit meal is di It. Can’t work or study. Stlmulatlon Of the 4. Fatigue interferes with my physical functioning. T;; : ? ? 7
5 Mostly unable to work or study (except low effort tasks motor cortex il
that can be done from home) can go out (for example to 5. Fatigue causes frequent problems for me. 11203lals 6 7

buy food) but only if essential.

4 Possibly able to do some work or studying, depending
on how much effort it takes. May choose to work or

study from home. Avoiding activities that take a lot of 7. Fatigue interferes with carrying out certain duties and

energy. responsibilities. (2 [3: (4D 6| 7

3 Tiredness makes it hard to enjoy activities that are
usually fun, but still able to work or study (with some

difficulty)

6. My fatigue prevents sustained physical functioning.

. 8. Fatigue is among my three most disabling symptoms.
Correlation between

fatigue and sleeping

9. Fatigue interferes with my work, family, or social life.

hours during day

time

Not tired at all.
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REVIEW ARTICLE (META-ANALYSIS)

Archives of Physical Medicine and Rehabilitation 2021:102: 2032—48

Is Aerobic or Resistance Training the Most

Effective Exercise Modality for Improving Lower

Extremity Physical Function and Perceived
Fatigue in People With Multiple Sclerosis? A
Systematic Review and Meta-analysis

Laurits Taul-Madsen, MSc.,” Luke Connolly, PhD,” Rachel Dennett, BSc,”
Jdenny Freeman, PhD,” Ulrik Dalgas, PhD,” Lars G. Hvid, PhD"

cise modalities in multiple sclerosis

"-) Check for updates
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RT - Fatigue

AT - Fatigue

Dalgaset zl. 2010
Dodd et &l. 2011
Callesen et al, 2019
ALL

Favurs exeicise

Mostert et 2l 20024
Oken et al, 2004 -
Schulz et al, 2004
Anmadiet zl. 2010
Herbet et al, 2011
Feyset al 2017-
Helne et al. 201774

Mokhtarzade 20174
Bzhmaniet al. 2019+
ALL~A

Exercise (RT) Control
n Mean.,. SD.. Meanyy 5D, n Mean,. SD.. Meang, SD,. Weight SMD (random), 5% CI

—C— 15 58 0.7 5.2 16 16 55 1.0 56 14 22.1% -025 |-0.99; 0.45]

-t 36 418 140 317 113 35 400 158 370 162 48.8% -0.37 1-0.84;0.1C]

—O0— 17 M5 158 295 140 18 419 153 386 157  29.0% 0,60 [ 1.23; 0.01)

4 68 69 100.0% -0.41 [-0.80; -0.02]

- -;, -:2. -;l ('J i Overall effect: p = 0.000. Heterageneity: | * = 0%.
Favurs contro
Exerdse (AT) Control
n Meang,, SD,. Meany, SDp, n Meon,. S5D,. Meanp, 5D,, Weight SMD (random), 95% Ci

n - 13 510 180 440 190 13 520 1.60 5.00 150 10.5% -0.31 [-1.10; 0 47]

—— 15 13.2 au 121 28 20 151 3.4 149 30 11.3% -0.94 |-1.6E; -0.24)

n 15 230 154 211 150 13 370 57 ns 133 1.6% 063 [-1.42;013)

c 1 338 173 179 0.65 10 417 128 423 104 6.3% -2.73 |-4.05; -1.60]

s] 13 510 8.6 443 164 12 559 116 521 171 10.2% 045 [ 1.28; 0.35]

- 18 32.9 2.4 27.1 114 17 329 9.4 271 114 11.9% 0.00 [-0.67; 0.67)

G 34 52 L0 51 09 30 53 0.9 52 LO 14.2% 0.29 [-D.80; 0.21)

. 408 121 386 120 4L5 123 415 119
4 42.6 4.0 373 95 42.4 8.5 42.2 a8

Oy — 22 345 UH? 267 128 18 3151 1.11 1% 116 12.1% -0.71 |-1.3B; -0.07]

—O—t- 26 391 126 393 172 21 427 133 451 118 13.0% -0.37 [-0.97; 0 20]
- 165 154 100.0% -0.61 [-1.10; -0.11)

_‘4 _fj = -;l. 6 ]'. Overall effect: p = 0.005. Heterogenelty: | = 58%.
avors contrel

Favors exercise
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TYPES OF COGNITIVE
IMPAIRMENT AFFECTING
PHYSICAL PERFORMANCE




NEUROPHYSIOLOGICAL
EFFECTS OF EXERCISE ON
COGNITIVE IMPAIRMENTS




TYPES OF COGNITIVE
TRAINING







BOTH AEROBIC EXERCISE AND COGNITIVE
—BEHAVIORAL THERAPY REDUCE CHRONIC

FATIGUE IN FSHD: AN RCT
(RT FTTENRFRG 2014)

Exercise therapy for muscle ard ower motor neurcr disezses

v
Exercise Duralion Frequency Intensily Improved oulcome
mode/N
Cycling 16 wesks 2 days/week (2 days at home and 1 50-65% HPRmax Faticue
N=20 day supervised)
12-14 RPE (Borg
38 min/sassicn, including a 5 min Scale)
Cognitive- warm up 30 min exercise 3 min cool
behavioral down
therapy
N=13 Ccgnitive-behavioral therapy
comprised cf 6 modules:
[Jsual care Dysfunctional cognitions regarding
N =24 fatigue, activity, pain, cr cther
symptoms; fatigue catastrephizing
(12) (a cognitive process that involves
negative cutcome expectations
from fatigue); dysrequlaticn of sleep
or activity; pnor social support;
and naqative social interacticns
Both aerokic exercise therapy ard
cognitive behavioral therapy were
found tc be superior to usual care in
reducing faligue
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