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Motor-cognitive dual tasking in the clinical setting: a sensitive measure of functional impairment in early Alzheimer’s disease
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BAC KG RO U N D He PreAb ProAb MildAD p-va’ue Peakswing (cv) 3 36.850 12.284 8.136 <.0001%** ,‘{
N 58 31 51 44 Speed (cv) 3 26.800  8.834 6.602  <.001*** =
N Female, N(%) 31(53%)  20(65%)  20(39%)  20(46%) 0.134 Double support (ave) 3 19722 6574 4711 .004%
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2 HC Negative 0 >=78 BMI (MnzSd) 25.9+3.2 25.2%4.2 252%3.6 24135  0.086 Stance (ave) 3 2038 6795 5839  <001***
abnormal ga it has been associated with an E Education (MnSd)  14.743.5 155$29 14.7+45 13.6£43  0.241 e - ] e e 3
G PreAD Positive 0 >=27 GDSS (MnzSd) 0.9%1.6 1.8%£2.0 3.2+2.7 24+1.8 <.001 Path length (avg) 3 7.926 2.642 2.706 .048* :,.".f;\'-‘
increased risk Of institutiona | iS ation 3 nd death ; ADCS-ADL (Mn#Sd)  75.9+3.0 76.0+2.8 72.2+6.1 61.5+13.0 <001 :::eo'::’e o 2 i:;j EZZ j;’:z Zz F - @Z“yﬁm %,;;..2.,,
&2  proAD (MCI) Positive 05 24 - 26 MMSE (Mn1Sd) 29.3+0.8 29.2+1.1 26.6+2.4 21832 <001 Stride length (av) 3 2821 7607 4778 .005%* | R A e i
As cognition declines, the interaction and & R = T Single task Dual task
MildAD Positive >=1] 18 - 23 index; CDR: Clinical Dementia Rating;GDSS:GeriaE‘ic Depressio:: Scale; MMSE: Min‘:-Menfal StateE;v;mine;tionan: Gafe cycle time (avg) 3 21918 7.306 5122 .002%
CO m etlt I O n fo r n e u ro n a | reSO u rces d u rl n Mean; SD: Standard deviation; p-values <.05 indicate significant group differences. Gait cycles (n) 3 0.669 0.223 2.953 .035 ‘ ‘ “
" : : Table 1. Group specification. Table 2. Demographic information. Table 3. ANCOVA results.
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Fig 1. Distribution of dual task effects with significant group effects (ANOVAs with group effects p<.001). Fig 2. Significant dual task effects between groups (Tukey HSD, p<.05). emerging in the later stages
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We attached three inertial measurement units + DTE on stance was significantly different
(accelerometer and gyroscope) to both feet * Neuronal competition as assessed with motor-cognitive dual-tasking can be used to detect early between HC and ProAD
and one hip to assess dual task effects (DTE) impairments not captured by cognitive or motor tests alone  DTE of variability (peakswing, swing, toe-

Possible applications: predict and monitor changes in gait and use to prevent falls and off-angle, cadence, speed, and push-oft-

* To determine DTE we assessed gait

rate) and averages (path length, gait cycle

performance with/without concurrent serial hospitalisations in later stages of the disease

time, gait cycles) differed significantly
subtraction-by-1 task in the four study groups  Future studies should implement an adaptive cognitive load to improve sensitivity/specificity between PreAD and MildAD

CONCLUSIONS
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