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First steps

Peripheral fatigue: repeated muscle 
movements decrease over time



Multidimensional Model 
of Fatigue vs Age

■ Localized nodes (regions)

■      -Insula – response to salient events

■      -Striatum – motivation

■ Edges (connections)

■      -Striatum- Prefronal Cortex 

■           (Perception of fatigue)

■ Large scale networks 

■      -Information processing efficiency

■ Posterior to Anterior Shift (PASA)

■      Frontal regions neural      

 compensation              
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Sleep and Fatigue localization
■ Fatigue and poor sleep do not localize 

to the same areas

■ Fatigue leads to poor sleep 

■ Fatigue: primary motor cortex 
(precentral gyrus), right posterior 
cingulat cortex , fronto-parietal 
network

■ Poor sleep quality: left intraparietal 
sulcus



CENTRAL FATIGUE

■ The failure to initiate and/or sustain attentional 
tasks and physical  activities requiring self 
motivation 

■ Tasks of cognitive vigilance (effort) rather than 
those performed over prolonged period of time

■ Patients may report fatigue and low performance 
with no objective performance difference 
(Parmenter, 2003)

■ Perceived interference with daily activities



Subjective experience of fatigue 

■ subjective “feeling” of lacking energy vs 
objective measured (muscular, cardiovascular)

■ What patients say vs. what they mean

■ Cognitive fatigue is not cognitive impairment

■ Experience 

■ during sustained mental effort? 

■ After mental exertion? 

■ Alertness and vigilance? 

■ Is impact on cognitive function or 

everyday life?



Primary vs. Secondary Fatigue

■ Primary causes

– Grey matter atrophy (hippocampal) correlation 

– Hypometabolism (fMRI) in prefronal, premotor cortices

– Basal ganglia (connection to limbic system – cortically driven voluntary activities)

■ Secondary causes

■ Sleep related (OSA, RLS, insomnia, nocturia)

■ Mood disorders (depression, anxiety)

■ Medications 

■ Vitamin deficiencies

■ Anemia

■ Autoimmune and endocrine disorders

■ Deconditioning, diet



S C A L E S
P R O M I S  – D O M A I N  

F O C U S E D ,  N O T  
D I S E A S E  
F O C U S E D

Domain is a feeling, function or 

perceptions we want to measure



Sleep and fatigue

■ Fatigue correlates with worse sleep quality (Ruiz-Rizzo, 2022)

■ Sleepiness does increase with age, but not fatigue

■ Fatigue does not serve a basic homeostatic role (unlike sleep)

■ Causes of poor sleep:

          - Obstructive sleep apnea (central OSA rarely)

– Restless legs syndrome 

– Pain

– Hormonal changes

– Anxiety

– Medications and substances 



MOOD DISORDERS

■ Major depressive disorder

– Negative self evaluation, lack of motivation, anhedonia

– Sleep disruption

– Scales (PHQ 2, PHQ 9 – pay attention to question 9)

– May be exacerbated by medications

■ Antidepressants can be sedating 

– Less sedating: SSRI: Fluoxetine DNRI: Bupropion

– Antidepressants are not effective at treating fatigue in neurodegenerative disorders in absence of co-
existing depression 

■ Generalized anxiety disorder (persistent activation, insomnia)

– GAD 7

– SSRI, SNRI before benzodiazepine 



MEDICATIONS, SUBSTANCES 
and FATIGUE

■ Betablockers

■ Muscle relaxants, pain medications 

■ Benzodiazepines

■ SSRIs (some)

■ Steroids (effect on sleep)

■ Alcohol – effect also on sleep 

■ Cannabis – effect on motivation, mood?

■ Supplements – Ashwaganda, 
magnesium



SLEEP APNEA

■ Snoring (STOP BANG)

■ Gasping for air, 
pauses

■ Waking up in panic

■ Frequent 
awakenings*

■ Morning 
headaches**

■ Obesity is a risk factor

■ Home sleep testing!



STOP BANG

STOP

SNORE (loudly)

TIRED (daytime)

OBSERVED (stop breathing)

PRESSURE (Blood pressure)

YES THREE OR MORE TIMES

BANG

BMI (greater than 35)

AGE (over 50)

Neck (circumference 40 cm+)

GENDER   (male)

=      HIGH RISK OF OSA



RESTLESS LEGS SYNDROME

1. Urge to move: irresistible, involves legs but may involve arms and trunk

2. Worsening AT REST (body position should not matter)

3. Relief with movement (no symptoms during movement)

4. Worsening in the evening or at night 

5. ”Achiness”, “jumpiness”, “crawliness”, “itchiness”



RLS TREATMENT

■ Check: Ferritin

– Therapy target ferritin >75  nG/mL (AAN guideline) [normal >15]

■ Avoid: Nicotine, Caffeine, Alcohol

– TCAs and SSRIs/SNRIs nighttime

– Antihistamines

– Reglan, Compazine

– Caution with SSRIs/SNRIs and Antipsychotics

■ Treatment

– Dopamine agonists: Pramipexole, Ropinirole, Rotigotine patch

■ Most common side effect is nausea (10-40%)

■ AUGMENTATION: RLS symptoms worsen – frequency, duration, body parts affected, intensity

– Horizant (Gabapentin Enacarbil) – Gabapentin Prodrug 

– Pregabalin 



Pharmacological interventions and 
supplements

■ Modafinil/Armodafinil 

■ Stimulant (methylphenidates, amphetamines)

■ Activating antidepressants (if mood symptoms are present)

– DNRI: Bupropion 

– SSRI: Fluoxetine,  Escitalopram

■ Supplements: Vitamin B12

– Only if it is in the lower range of normal (200-1000 mG/L)

– Use sublingual formulations/ injections/intranasal

■ Iron deficiency (ferritin level; % saturation)

■ Vitamin D



AlTERNATIVES TO MEDICATIONS





Behavioral approaches to fatigue 
management

■ Rewarded behavior leads to decrease in 
task fatigue

■ Intrinsically rewarding tasks (the flow)

■ Exercise – aerobic more than resistance 
exercise improves fatigue

 

■ Light therapy (?) 



THANK YOU!

linafinemd@gmail.com
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