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Background

Grande et al, Exp. Gerontol. 2019

• Cognitive and motor function share common 

brain areas

• Brain damage and systemic conditions may 

affect both motor and cognitive functioning

• Slow gait speed precede cognitive decline and 

predicts incident dementia





Slow/no decliners-black line, isolated motor decliners-green line, isolated cognitive decliners-blue line, 
and cognitive and motor decliners-red line.



Materials and Methods

Setting and Participants

Swedish National Study on Aging 

and Care in Kungsholmen:

• Aged 60+

• Urban-dwellers

• With up to 17 years of follow-up

3363 SNAC-K sample

393 excluded:

Institutionalized (n=191)

Dementia (n=322)

Parkinson’s disease/parkinsonism (n=40)

Multiple sclerosis (n=4)

1267 excluded:

Missing data on neurodegenerative 

biomarkers (n=692)

No baseline assessment for MMSE or 

walking speed (n=54)

No FU assessment for MMSE or walking 

speed (n= 741)

1703 participants 

at baseline

2970

To test the association between serum

neurodegeneration biomarkers and different

patterns of decline in cognition and motor function

in an aging population

Aim



• Descriptive statistics to summarize sample baseline characteristics 

• Linear mixed models with random intercept and slope to estimate the rate of motor and cognitive 

decline for each participant 

• Multinomial logistic regression models to estimate ORs and 95% CIs for the different patterns of decline 

in relation to serum biomarkers concentration at baseline 

Statistical Analysis

Slow/Non decliners

N = 1115

Fast motor decliners

N = 162

Fast cognitive decliners

N = 162

Dual decliners

N = 264

Study Population
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Results
Patterns of motor/cognitive decline

Slow/Non decliners
Fast motor 

decliners

Fast cognitive 

decliners
Dual decliners p-value

Age (mean (SD)) 66.6 (7.2) 77.1 (8.2) 77.4 (8.8) 82.5 (7.6) <0.001

Female (%) 670 (60.1) 111 (68.5) 92 (56.8) 191 (72.3) <0.001

Education <0.001

Elementary school (%) 91 (8.2) 21 (13.0) 38 (23.5) 64 (24.2)

High school (%) 494 (44.3) 94 (58.0) 93 (57.4) 146 (55.3)

University (%) 530 (47.5) 47 (29.0) 31 (19.1) 54 (20.5)

Physical activity level <0.001

Inadequate (%) 193 (17.3) 44 (27.2) 34 (21.0) 117 (44.3)

Health-enhancing (%) 574 (51.5) 91 (56.2) 96 (59.3) 113 (42.8)

Fitness-enhancing (%) 348 (31.2) 27 (16.7) 32 (19.8) 34 (12.9)

MMSE score (mean (SD)) 29.4 (0.8) 29.1 (1.0) 28.1 (1.6) 27.8 (2.2) <0.001

Gait speed (m/s; mean (SD)) 1.3 (0.3) 1.0 (0.4) 1.0 (0.3) 0.7 (0.4) <0.001

No. of chronic diseases (mean (SD)) 2.9 (1.9) 4.9 (2.3) 3.7 (2.0) 4.9 (2.3) <0.001

IL-6 (pg/ ml; median [IQR]) 1.21 [0.75, 2.16] 2.03 [1.26, 3.27] 1.69 [1.00, 2.85] 1.87 [1.28, 3.25] <0.001

APOE ε4 (%) 323 (29.1) 30 (18.5) 51 (31.5) 90 (35.0) 0.004
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Conclusions

• Dual decliners present unique profiles of serum neurodegeneration biomarkers

• Robust associations were found between p-Tau181 and NfL and the concurrent decline in 
cognitive and motor functions, even after adjusting for covariates

• Gait impairment seems to be related to a wider neurodegenerative involvement beyond
specific AD pathology

• Variations in the association between serum biomarkers and dual decline were evident based
on age and ApoE ε4 carrier status in our stratified analyses

• Future research is needed to deepen our knowledge of the mechanisms involved in brain 
damage, possibly encompassing vascular and neuroinflammatory pathways as well
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