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To the Editor

Older adults with dementia are at a higher risk of falling, with an annual incidence of 

approximately 60% to 80%,1 at least twice that of cognitively normal older adults,2 

ultimately leading to institutionalization, fractures, and mortality due to falls.3 Although the 

reason for the high incidence of falls in elderly people with dementia remains unclear, an 

important related factor is their limited attentional resource allocation while walking.1 

Attention is a necessary cognitive resource for normal gait, and impairments in attention and 

executive function are associated with greater risk of falls in this population.4,5

Recently, it has been suggested that acetylcholine esterase (AChE) inhibitors, a cognitive 

enhancer medication for symptomatic treatment of Alzheimer’s disease (AD), may improve 

gait performance.6 Because AChE inhibitors are known to improve attention and executive 

function in AD,7 it was hypothesized that AChE inhibitors would reduce fall risk in people 

with AD by increasing their gait velocity and reducing their gait variability. Gait variability 

quantifies the automaticity of gait, and higher variability reflects less rhythmicity, expressing 

a more instable gait pattern.8 The effect of AchE inhibitors on gait velocity and gait 

variability, both well-established predictors of falls,4,9 has not been evaluated.

METHODS

With local institutional review board approval, using an open-label design, the effect of 

donepezil on gait performance was tested in elderly people with mild AD. Their gait 

changes were compared with those of control subjects with mild cognitive impairment 

(MCI). In the AD group, gait velocity (cm/s) and stride time (ms) were determined before 

intervention, after 1 month with 5 mg/day of donepezil, and after 3 months with 10 mg/day 

of donepezil. The total follow-up period was 4 months. In the MCI (control) group, gait 
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variables were evaluated at baseline and after 6 months of follow-up. Gait was assessed 

while single-tasking (only walking, sG) and while dual-tasking (walking while counting 

backwards from 100, dG) using an electronic walkway (GAITRite Systems Inc., Havertown, 

PA). Subjects with depression, with orthopedic diagnoses affecting gait, using walking aids, 

or using sedative medication were excluded. Gait variability was evaluated as stride time 

variability and reported as coefficient of variation (CV =standard deviation/mean × 100).8 

Before and after treatment comparisons were performed with the Wilcoxon matched-pairs 

signed-ranks test and comparisons between groups with the Mann-Whitney test. P<.05 was 

considered significant.

RESULTS

Six subjects with mild AD (67% women, mean age 79.9 ± 4.8, Mini-Mental State 

Examination (MMSE) score 22.3 ± 1.2, mean Montreal Cognitive Assessment (MoCA) 

score 15 ± 1.4) and eight no-treatment control subjects with MCI (64% women, mean age 

75.6 ± 6.2, mean MMSE score 27.9 ± 1.7, mean MoCA score 22.9 ± 1.7) were assessed. 

Participants with AD taking donepezil increased their mean gait velocity after 1 month 

(single-task gait velocity from 89.7 ± 11 to 106.9 ± 22 cm/s, P =.045; dual-task gait velocity 

from 78.2 ± 22 to 89.7 ± 13 cm/s, P =.047) under both walking conditions. As shown in 

Figure 1, these increments had improved 4 months after baseline by 21.4 ± 16.2 cm/s for 

single-task gait velocity and by 14.8 ± 20.2 cm/s for dual-task gait velocity (P =.04). Gait 

variability decreased under both conditions during follow-up (CV single-task from 22.3% to 

11.30%, P =.04; CV dual-task from 28.3% to 27.8%, P =.09). By contrast, participants with 

MCI decreased their mean gait velocity (single-task gait velocity from 112.5 ± 22 to 106.5 

± 14 cm/s, P =.08, dual-task gait velocity from 114.8 ± 11.5 to 108 ± 43, P =.09, Figure 1) 

and increased their gait variability (CV single task from 7.57% to 9.74%, P =.08; CV dual 

task from 9.24% to 12.36%, P =.07). Between-group differences showed significantly less 

gait variability in the AD group (P =.046) than in the MCI group.

DISCUSSION

This study provides evidence that AchE inhibitors may reduce falls risk in people with mild 

AD. Donepezil treatment significantly increased gait velocity and reduced gait variability, 

resulting in a more-stable walking pattern in the intervention group. These improvements 

were found early, after 1 month of intervention, and they were sustained for 4 months, 

suggesting a dose-response pattern (Figure 1). This effect was slightly more important 

during single tasking, showing that dual tasking affects cortical control of gait. By contrast, 

the control group experienced a decline in gait velocity over time and an increase in gait 

variability.

Because most of the studies targeting falls in people with dementia have been unable to 

prevent falls,10 it may be possible that this lack of effectiveness reflects different underlying 

mechanisms in falls risk factors. Although much is known about the multifactorial nature of 

falls, the number of falls and related injuries in people with dementia continues to increase. 

By characterizing and understanding the effects of cognitive enhancers on gait, an additional 

approach for reducing falls in this fast-growing population can be reached. These findings 
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offer support and rationale to assess the effect of AchE inhibitors on gait performance and 

risk of falling in a larger, controlled clinical trial.
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Figure 1. 
Mean and standard error changes from baseline through follow-up on gait velocity during 

single and dual tasking in Alzheimer’s disease (AD) (donepezil) and mild cognitive 

impairment MCI (control).
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