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AIM OF THE STUDY
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• Gait is a complex everyday activity and

abnormal gait has been associated with an

increased risk of institutionalisation and death

• As cognition declines, the interaction and 

competition for neuronal resources during 

motor-cognitive dual-tasking (e.g., walking 

while talking) might be a sensitive measure of 

functional impairments in early Alzheimer’s 

disease (AD) 
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• Identify gait deficits due to neuronal 

competition during cognitive-motor dual-

tasking across the AD spectrum in RADAR-AD

STUDY DESIGN

GROUP AMYLOID CDR MMSE

HC Negative 0 >=28

PreAD Positive 0 >=27

ProAD (MCI) Positive 0.5 24 - 26

MildAD Positive >=1 18 - 23

• We attached three inertial measurement units

(accelerometer and gyroscope) to both feet

and one hip to assess dual task effects (DTE)

• To determine DTE we assessed gait

performance with/without concurrent serial

subtraction-by-1 task in the four study groups

• Neuronal competition as assessed with motor-cognitive dual-tasking can be used to detect early 

impairments not captured by cognitive or motor tests alone

• Possible applications: predict and monitor changes in gait and use to prevent falls and 

hospitalisations in later stages of the disease

• Future studies should implement an adaptive cognitive load to improve sensitivity/specificity

• Cognitive impairment affects a range of gait 

features, with significant changes mostly 

emerging in the later stages

• DTE on stance was significantly different 

between HC and ProAD

• DTE of variability (peakswing, swing, toe-

off-angle, cadence, speed, and push-off-

rate) and averages (path length, gait cycle 

time, gait cycles) differed significantly 

between PreAD and MildAD
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Fig 1. Distribution of dual task effects with significant group effects (ANOVAs with group effects p<.001). 
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RESULTS

Fig 2. Significant dual task effects between groups (Tukey HSD, p<.05). 
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Fig 3. Dual tasking setup: inertial measurement unit sensors are placed

on both feet and one on the right side of the hip. During the single task,

they are instructed to walk at a comfortable pace. During the dual task,

they are instructed the repeat the walking while loudly counting

backwards from 100.

Table 2. Demographic information.Table 1. Group specification. Table 3. ANCOVA results.
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