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INTRODUCTION



1. Working memory (WM) - essential component of higher cognitive 
functioning 

2. WM performance declines with increasing age

3. Physical activities (PA) are positively related to better WM 
performance 

• in both healthy older adults and in those with mild cognitive impairment or 
Alzheimer`s disease

4. But… these studies usually investigate physical exercise and not 
overall physical activity of an individual

Relevance of the Topic
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(Baddeley, 2003; Chang et al., 2013; Deng et al., 2024; D’Antuono et al., 2022; 

Kirova et al., 2015; Pauls et al., 2013; Peich et al., 2013; Zhidong et al., 2021)



to investigate the relationship between a broader spectrum of 
physical activities (PA) and WM performance, particularly in the 
context of aging, by comparing the effects of PA performed over a 
lifetime to those done in the past year

Aim of this study
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A limited-capacity, interconnected system of cognitive processes in 
the brain that enables the temporary storage and manipulation of 
information for performing complex cognitive tasks

Working memory (1)
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(Baddeley et al., 2011)



… for performing complex cognitive tasks

• reasoning, 

• planning, 

• problem-solving,

• decision-making, 

• language, 

• abstract thinking, 

• complex social behavior

• social cognition

Working memory (2)
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(Diamond, 2013; Levy, 2024; Nelson 

et al., 2015; Nickel & Gu, 2018)



Multicomponent model of WM 

8(Baddeley et al., 2011)



• Any bodily movement produced by skeletal muscles that results in
energy expenditure

• Any bodily movement that increases energy expenditure above the 
resting level

Physical activities
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(Malm et al., 2019)

(Caspersen et al., 1985)

Picture sources: 

https://www.pinterest.com/pin/cardio-exercises--864972672152436900/

https://upload.wikimedia.org/wikipedia/en/f/f4/Fudge_bunny_rules_disco_diva.gif



Types of physical activities
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Types of physical activities
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Types of physical activities
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Types of physical activities
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(Herrmann et al., 2024)

• 22 major physical
activity (PA) groups

• 1114 physical activities



Types of physical activities

14(Herrmann et al., 2024)



WM & PA
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1. Bicycling

2. Walking

3. Occupational

4. Gardening

5. …

6. …

7. …
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METHODS



N = 54

• Mage = 68.15; SD = 6.87

• 35% male (n = 19), 65% female (n = 35)

• 63% of participants had a MoCA score ≤ 25 (n = 34)

• 37% of participants had a MoCA score ≥ 26 (n = 20)

Participants
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Physical activities

• During lifetime – Motor Reserve Index Questionnaire (MRIq)

• During the past year – Current Physical Activity Questionnaire (CPAq)

Working memory

• Corsi Block-Tapping Task (CBTT)

• Backward Corsi Block-Tapping Task (Backwards CBTT)

• N-Back (2-back) Task

Additionally

• Montreal Cognitive Assessment (MoCA)

Assessment tools

18



• Semi-structured interviews

• Both questionnaires comprise 17 items covering six areas:
• Housework activities

• Walking activities

• Leisure activities

• Physical exercising

• Care activities

• Workplace activities

• MRIq – assesses physical activity (PA) frequency since the age of 18

• CPAq – assesses physical activity (PA) frequency during the past 12 
months

MRIq & CPAq
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(Pucci, 2024; Pucci et al., 2024)
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RESULTS



Internal validity of MRIq & CPAq
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Lifetime PA & WM
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Partial Spearman correlation between MRIq and WM



Last year PA & WM
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Partial Spearman correlation between CPAq and WM



Associations
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CONCLUSIONS



1. Engagement in walking activities over the past 12 months is 
positively associated with accuracy in working memory tasks 

• Regular walking over the past year may improve brain function by increasing 
blood flow and supporting neural health, which enhances working memory 
accuracy

• Walking also reduces stress and promotes overall physical health, factors 
that can contribute to better cognitive performance in memory tasks

Conclusions (1)
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2. Lifetime engagement in physically active work is negatively 
associated with reaction times, suggesting enhanced processing 
speed

• Lifelong engagement in physically active work may enhance cerebral blood 
flow, neuroplasticity, and white matter integrity, supporting faster neural 
processing

• Such work often involves complex motor-cognitive tasks and reduces 
sedentary behavior, which together may help maintain or improve reaction 
speed over time

Conclusions (2)
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Thank you!
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