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Relevance of the Topic 12t
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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

(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)
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Aim of this study 12th

TOGET

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
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Working memory (1) 12th

TTTTTT

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

(Baddeley et al., 2011)

OOOOO



... for performing complex cognitive tasks
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Working memory (2) 12t 151C 2025

TTTTTTTTTTT

reasoning,

planning,
problem-solving,
decision-making,
language,

abstract thinking,
complex social behavior
social cognition

(Diamond, 2013; Levy, 2024; Nelson
et al., 2015; Nickel & Gu, 2018)




)

TOGET ) NG ER

Multicomponent model of WM 12th [B51/C 2025
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Physical activities 12t

TTTTT

 Any bodily movement produced by skeletal muscles that results in

energy expenditure
(Caspersen et al., 1985)

* Any bodily movement that increases energy expenditure above the

resting level
(Malm et al., 2019)

Picture sources:

https://www.pinterest.com/pin/cardio-exercises--8649726721524 36900/
https://upload.wikimedia.org/wikipedia/en/f/f4/Fudge_bunny_rules_disco_diva.gif
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« 22 major physical
activity (PA) groups

* 1114 physical activities

(Herrmann et al., 2024)
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Types of physical activities 12t
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No.

Physical Activity Group

Examples

N N N = 8 s
NSO O NGO

Do oo ©O®NOOA N

—_
Ll

Bicycling
Walking

Conditioning Exercise

Music playing
Water activities
Dancing
Occupation
Winter Activities
Hunting & fishing
Running

Religious activities
Home & garden
Self-care
Volunteering
Home renovations
Sexual activities
Video games
Sports

Gardening
Transportation
Inactivity
Miscellaneous

Mountain/leisure cycling, commuting to/from work
Hiking, climbing stairs, leisure walking
Weightlifting, yoga, therapeutic exercise
Accordion, drums, guitar, trumpet

Swimming, surfing, water volleyball

Ballet, folk dance, salsa, tango

Bakery, heavy lifting, firefighter

Skiing, mountain climbing, snow shoveling
Fishing, duck hunting, sitting/standing in a boat
Slow running, marathon, triathlon

Ceremonies, prayers, pilgrimage

Floor cleaning, dusting, cooking

Washing, dressing, hair styling, shaving
Walking, sitting, babysitting/animal care
Carpentry, wallpapering, painting

Active, passive (kissing), moderately active

VR standing/sitting, active or passive playing
Hockey, boxing, football, basketball, billiards
Sand digging, lawn mowing, watering

Driving a car, motorcycle, airplane, rickshaw
Watching TV, meditating, sleeping, phone

Card games, laughing, handicrafts, computer work

(Herrmann et al., 2024)
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1. Bicycling

2. Walking

3. Occupational
4. Gardening
5.

6.

7
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N =254

* M,, =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)
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Physical activities
* During lifetime — Motor Reserve Index Questionnaire (MRIQ)
* During the past year — Current Physical Activity Questionnaire (CPAQ)
Working memory
* CorsiBlock-Tapping Task (CBTT)
* Backward Corsi Block-Tapping Task (Backwards CBTT)
* N-Back (2-back) Task
Additionally

* Montreal Cognitive Assessment (MoCA)




MRIq & CPAQ 12th
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e Semi-structured interviews

* Both questionnaires comprise 17 items covering six areas:
* Housework activities
* Walking activities
* Leisure activities
* Physical exercising
* C(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

(Pucci, 2024; Pucci et al., 2024)

OOOOO
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RESULTS




| |
Internal validity of MRIq & CPAq = 25
Cronbach’s alpha
MRIq (physical CPAq (physical
Activity Categories (items) activities during a activities during last 12
lifetime), N=37 months), N=45
Housework activities (3 questions) 0,627 0.596
Walking activities (3 questions) 0,706 0.583
Leisure activities (2 questions) 0,617 0.17
Physical exercising (2 questions) 0,866 0.508
Care activities (2 questions) 0,004 0.319
Workplace activities (5 questions) 0,545 0.54
Total 0,806 0,577 <:
The Cronbach's alpha coefficient
calculated by the authors of the
0,83 0,54

original version of the
guestionnaire

The low Cronbach’s alpha values for the CPAq reflect not so much low internal
consistency, but rather individual differences in physical activity over the past year, as
opposed to across the entire lifespan
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Lifetime PA & WM 12th 025
Partial Spearman correlation between MRIq and WM
Variables 1 2 3 4 5 @ 7 8 9 10 11 12 13
1. CBTT -
2. Backwards CBTT 0.497%%*
3. Accuracy in the 1-back condition (N-Back) -0.097 0.02 —
4. Average reaction time in 1-back condition (N-Back) 0.069 0.041 -0.668%**
5. Accuracy in the 2-back condition (N-Back) 0.028 0.154 0.423**  -0.236  —
6, Average reaction time in 2-back condition (N-Back) -0.061 -0.12 -0.358** (.578*** -0.18 —
7. MRIq Household activities —
8. MRIq Walking 0.062 —
9. MRIq Leisure-time activities 0255 -0.267 —
10. MRIq Sports activities -0.158 0.362** -0.006 —
11. MRIq Caregiving -0.057 -0.026  0.079  0.064 —
12. MRIg Work activities 0.165 0219 0.226 0.092 0.2 —
13. MRIq Total score 0.365%*% 0.246 0.591%** 0.511%** 0.346* 0.594%** —

Note. controlling for' Age, years' and 'MoCA score'
Note. * p<.05,** p<.01, *** p <.001
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Last year PA & WM 12th 025
Partial Spearman correlation between CPAq and WM
Variables 1 2 4 5 7 8 9 10 11 12 13
1. CBTT — st
2. Backwards CBTT 0.469%**
3. Accuracy in the 1-back condition :Q-Backl -0.046  0.069 —
4. Average reaction time in 1-back condition (N-Back) 0.078 0.016 -0.636%** —
5. Accuracy in the 2-back condition (N-Back) -0.035 0.083 0.598*** -0312* —
6. Average reaction time in 2-back condition (N-Back) -0.078 -0.05 -0.453%¥* (.520%** -0.18
7. CPAq Household activities 0.04 0.047  0.067 —
8. CPAﬂ \Valking -0.165 0.237 0.235 —
9. CPAq Leisure-time activities -0.147 0.064 -0.03 0246  -0.147 —
10. CPAq Sports activities 0.205 -0.12  -0.02 -0.002  0.198  -0.028
11. CPAq Caregiving 0.024 -0.1 -0.02 0.298%* 0.163 0.290* -0.204 —
12. CPAq Work activities 0.084 -0.084 0.186 0.097 0.197 0.089 0.141 -0.021 —
13. CPAq Total score 0.207 -0.121  0.15 0.581%%* (0.508%** (.448*** (0.388** (0.447*** (0.613*** —

Note. controlling for' Age, years' and MoCA score'
Note. * p < .05, ** p< .01, *** p < .001
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Visuospatial WM/Episodic buffer

Central executive / whole WM system

CBBT

Backwards CBTT

Accuracy inthe 1-
back condition (N-
Back)

Accuracyin the 2-
back condition (N
Back)

Reaction timein
1-back condition
(N-Back)

Reaction time in 2-
back condition (N-
Back)

Last 12 months

CPAq Household activities

CPAq Walking

r = 0.45, p<0.01

CPA(q Leisure-time activitie{

CPAq Sports activities

CPAq Caregiving

CPAq Work activities

CPAq Total score

Lifetime

MRIq Household activities

MRIq Walking

MRIq Leisure-time activitieq

MRIq Sports activities

MRIq Caregiving

MRIq Work activities

r=-0.39, p<0.01

MRIq Total score

24



CONCLUSIONS




Conclusions (1) 12th

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

OOOOO
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Conclusions (2) 12th

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

OOOOO
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