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Context

People aged 65 and over 

(World population 1950-2100)

Aging

Older people
Major Public

Health issue

Sandron (2020)

The population is aging

People > 65 yrs 

9% (2019) → 16% (2050)
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Aging

 in adaptive capacities

Physical – physiological changes Cognitive changes

 in maximal strength 

 in muscle mass 

 in cardiorespiratory capacities

 in processing speed 

 in working memory 

 in executive functions 

 in vulnerability to diseases 

and the risk of mortality

Progressive process of biological, physiological, and 

functional changes that occur with age

Context
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One of most common symptom is Mental Fatigue
Meng et al. (2010)

Context
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Mental fatigue

A psychobiological state induced by prolonged and/or intense 

cognitive task performance, characterized by a subjective feeling of 

exhaustion and lack of energy 

Boksem & Tops (2008)

What are the effects of mental fatigue in older people ?
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What are the effects of mental fatigue in older people ?

● Subjective changes

● Behavioral changes

● Neuromuscular changes 

● Balance changes

● The role of physical activity
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Subjective changes following a cognitive task 

Perceived level of mental fatigue before and after Stroop task or watching documentary 

program (0 mm = “No mental fatigue”; 100 mm = “Highest mental fatigue”).

Nikooharf Salehi et al. (2022)

 Perceived Mental Fatigue 30 min Stroop task

N = 20 

(66.6 ± 3.4 yrs) 
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Subjective fatigue score 

by 20-min time blocks

Burke et al. (2018)

N = 35 

(73.8 ± 5.9 years) 

Subjective changes following a cognitive task 

 Perceived Mental Fatigue 

160 min Stroop task
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Santos et al. 

(2025)
30 min Task

PVT 

+ 

AX-CPT 
+ 

Stroop task

N = 12 

(71.0 ± 3.8 yrs) 

Subjective changes following a cognitive task 

Perceived Mental Fatigue + in older adults 
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Synthesis of the Literature N = 19

Cognitive task
Stroop, Dual N-back, 

flanker, PVT, …

Task duration
20 min – 180 min

Subjective changes following a cognitive task 
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Behavioral 

measures

Reaction time

(RT)

Accuracy

N = 22 studies

4 different 

behavioral patterns

Behavioral changes following a cognitive task 
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≈ RT / ≈ Accuracy

Faria et al. (2024) 

≈ Behavioral performance N = 35

Behavioral changes following a cognitive task 
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 RT /  Accuracy

Arnau et al. (2017) 

 Behavioral performance

Behavioral changes following a cognitive task 

Prolonged visual stimuli task 

N = 14 

64.0 yrs (56-70)



14

 RT / ≈ Accuracy

Santos et al. (2025) 

 Behavioral performance

N = 12 

(71.0 ± 3.8 yrs) 

Behavioral changes following a cognitive task 

30 min Task

PVT 

+ 

AX-CPT 

+ 

Stroop task
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≈ RT /  Accuracy

Pergher et al. (2021) 

 Behavioral performance

p = 0.009 

N = 16 

62.1 years 

(52-69 yrs) 

Behavioral changes following a cognitive task 

N-Back task
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N = 14

Performance ≈

(n = 6)

Performance 

(n = 8)

Task duration = 7 – 180 min Task duration = 30 – 180 min

Behavioral changes following a cognitive task 

Synthesis of the Literature



17

 Maximal Strength

Morris et al. (2020)

Muscle contractile property or neuromusular excitability

Neuromuscular changes following a cognitive task 

Supraspinal mechanism 

 

N = 16 

74 ± 6 years

PVT Task (20 min)

Trend toward increased cortical inhibition after mental fatigue.

?
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≈ Muscular Endurance 

Faria et al. (2024) 

n = 35 (N.A)

Task = Flanker + Stroop

Task duration = 50 min

Shortz et al. (2015)

n = 11 (78.8 ± 7.4 years)

Task = Stroop + Dual 1-Back

Task duration = 60 min

Shortz et al. (2017)

n = 10 (75.9 ± 7.8 years)

Task = Stroop + Dual 1-Back

Task duration = 60 min

But …

Neuromuscular changes following a cognitive task 
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-7

+Double task

p = 0.03
*

Shortz et al. (2017) 

 Muscular Endurance

Neuromuscular changes following a cognitive task 



21

Prefrontal cortex activity changes after a cognitive task

Prefrontal cortex activity 
 with Mental Fatigue

Shortz et al. (2015) 

n = 11 (78.8 7.4 years)

Task = Stroop + Dual 1-Back

Task duration = 60 min

Terentjieviene et al. (2018) 

n = 15 (72.7 5.7 years)

Task = Go/ Nogo

Task duration = 120 min

Mental Fatigue induces Cortical changes in Older adults

Old ≠ Young ?
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Balance changes after cognitive task ?

Postural Sway

Nikooharf Salehi et al. (2022)

N = 20 

66.6 ± 3.4 yrs

30 min 

Stroop Task duration Mental Fatigue

 Postural sway

OSI overall stability index

APSI anterior/posterior stability index
MLSI medial/lateral stability index
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Walking biomechanical parameters

Santos et al. (2025)

N = 12 

(71.0 ± 3.8 years)

30 min Task = PVT + Stroop

Results

➢  stand time and stride length

➢  cadence and variability of stride length

Balance changes after cognitive task ?

Mental fatigue changes walking biomechanics
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The role of physical activity

Recent study (López-Rodriguez et al. 2025)

n = 48 

71.0 ± 2.0 yrs Groupe 1 : active participants (n = 24)
(Resistance exercises or walking at least 2x/ week)

Groupe 2 : sedentary participants (n = 24)

Physical 

PRE test
Control versus Mental fatigue (Time Load Dual Back) Physical 

POST test

20 min6 min walking test 

(6MWT)
Chair stands in 30 s 

(CS30)

6 MWT

CS30
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Habitual physical activity attenuated the effects of mental fatigue in older adults

López-Rodriguez et al. (2025)

The role of physical activity
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● Studies on mental fatigue in older adults are limited (n = 29) with highly variable 

    protocols

● All studies reported subjective effects of mental fatigue

Take home message

● Behavior changes (e.g., RT, accuracy) following mental fatigue are heterogeneous 

   and depend on the experimental protocol

● Habitual physical activity attenuates the effects of mental fatigue in older adults

● Mental fatigue alters balance and walking biomechanics Risks of fall ? 

● A dual task may exacerbate the effects of mental fatigue on muscular endurance
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