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Objectives: Very few studies looking at slow gait speed as early marker of cognitive decline investigated the 
competing risk of death. The current study examines associations between slow gait speed and transitions be­
tween cognitive states and death in later life. 

Dementia 
Walking speed 
Muitistate modeling 

1. Introduction 

Methods: We performed a coordinated analysis of three longitudinal studies with 9 to 25 years of follow-up. Data 
were used from older adults participating in H70 (Sweden; n = 441; aged 2: 70 years), lnCHIANTI (Italy; 
n = 955; aged 2: 65 years), and LASA (the Netherlands; n = 2824; aged 2: 55 years). Cognitive states were 
distinguished using the Mini-Mental State Examination. Slow gait speed was defined as the lowest sex-specific 
quintile at baseline. Multistate models were performed, adjusted for age, sex and education. 
Results: Most effect estimates pointed in the same direction, with slow gait speed predicting forward transitions. 
In two cohort studies, slow gait speed predicted transitioning from mild to severe cognitive impairment 
(lnCHIANTI: HR = 2.08, 95%CI = 1.40-3.07; LASA: HR = 1.33, 95%CI = 1.01- 1.75) and transitioning from a 
cognitively healthy state to death (H70: HR = 3.30, 95%CI = 1.74-6.28; LASA: HR = 1.70, 
95%Cl = 1.30-2.21). 
Conclusions: Screening for slow gait speed may be useful for identifying older adults at risk of adverse outcomes 
such as cognitive decline and death. However, once in the stage of more advanced cognitive impairment, slow 
gait speed does not seem to predict transitioning to death anymore. 

transitioning from a cognitively healthy state to cognitive impairment. 

In aging societies, the growing number of people with dementia 
comprises a major challenge for sustainability of healthcare systems 
(Shah et al., 2016). There is also much individual burden for a person 
living with dementia, such as loss of healthy life years (Murray et al., 
2013). It is therefore paramount to better understand the cognitive 
aging process, and to increase our insights into risk factors for 

Recently, there has been an increasing interest in slowing gai t speed 
as early indicator of cognitive impairment (Rosano and Snitz, 2018; 
Peel et al., 2019). The idea is that slowing gait may be related to cog­
nitive decline through various underlying mechanisms, such as neuro­
degeneration, inflammation, and physical inactivity (Hackett et al., 
2018; Quan et al., 2017). It has also been suggested that slowing gait 
speed is an expression of motor decline in early dementia stages, as 
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observations from three cohort studies on aging, and the robust ana­
lytical approach (MSM). Although the three included cohort studies 
differed substantially in terms of sample size, gait speed measures and 
baseline distributions in cognitive functioning, most effect estimates 
pointed in the same direction. Therefore, our study provides a better 
insight into generalizability of results compared to studies that only 
include data from one sample. 

The study also has some limitations. First, we used the MMSE to 
determine cognitive status, but it should be noted that the MMSE only 
gives an indication of mild cognitive impairment and dementia, and 
that it is not the same as clinical diagnosis. Second, we assessed gait 
speed only at baseline. Since previous research has shown that the 
trajectory of gait speed preceding cognitive decline is important to 
consider, time-varying gait speed measures may be considered in future 
MSM studies (Buracchio et al., 2010). Unfortunately, we did not have 
time-varying gait speed measures available in all of the cohorts in­
cluded in the current study. However, at the same time, gait speed 
measurement at one time-point may better align with the clinical set­
ting, where it is often not feasible to track gait speed changes of patients 
over an extended time period. Third, we adjusted the analyses for age, 
sex and educational level, but we did not control for additional health­
related factors such as disability and multi-morbidi ty. This could be 
explored in future research. Finally, gait speed measures differed across 
studies. For the current study, this was overcome by applying the lowest 
quintile approach to define slow gait (Saum et al., 2012). However, a 
more standardized approach would be needed to obtain cut-points that 
could be used in clinical practice. 

Eventually, findings from this study - and other studies focused on 
motor function and cognitive decline - may be used to inform clinical 
practice, and to develop interventions focused on delaying or pre­
venting cognitive decline. Screening for slow gait speed could identify 
older adults at an early and potentially reversible stage of the process of 
cognitive decline. An additional advantage of screening for slow gait 
speed is that it predicts various other adverse health outcomes as well, 
which could be intervened on (Abellan van Kan et al., 2009). The 
question is whether gait speed loss that is associated with cognitive 
decline can be prevented, or whether interventions focused on main­
taining gait speed can slow down cognitive decline. There is, fo r ex­
ample, a lack of firm evidence base for physical activity interventions 
that aim to delay or prevent cognitive decline in later life (Brasure 
et al., 2018). More robust evidence from long-term clinical trials is 
needed. 

5 . Conclusions 

This coordinated analysis provided partial evidence for the role of 
slow gait speed as early indicator of cognitive decline and death. In two 
out of three studies, slow gait speed was a predictor of transitioning 
from mild to severe cognitive impairment, as well as a predictor of the 
transition to death in cognitively healthy people. However, once in the 
stage of advanced cognitive impairment, slow gait speed does not seem 
to predict transitioning to death anymore. 
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