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ABSTRACT

Background: Mild Cognitive Impairment (MCI) is a transitional stage before
converting from normal aging to dementia. Individuals with MCI are 10 times more
likely to develop dementia than cognitively intact persons. Recent studies have shown
that individuals with MCI also demonstrate motor impairment. Thus, early detection
of motor and cognitive changes as well as an intervention approach for individuals
with MCI is essential for clinical management.

Objective: This study comprises 3 sub-studies. The first study aimed to develop and
determine the effects of a cognitive training program that focused on memory,
attention and executive functions on cognitive function and neurochemistry changes
in individuals with MCI. The second study aimed to examine motor performance in
individuals with MCI by way of assessment gait performance during gait initiation

and termination under single- and dual-task conditions. The last study aimed to
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investigate whether objectively defined MCI and poor executive function are risk
factors for accelerated physical decline over 1-year follow-up period.

Methods: In the first study, 10 individuals with MCI were randomly assigned to the
experimental (n=5) and control (n=5) groups. Participants in the experimental group
took part in an 18-session cognitive training program over a 6-week period. The effect
of the cognitive training program was determined both at behavioral level (changes of
the cognitive skills) and cellular level (changes of neurochemistry biomarkers).

In the second study, 30 MCI and 30 cognitively intact controls participated.
Mean and variability of step time, step length and step width were measured during
gait initiation while number of steps taken to stop, total stopping time and total
stopping distance were measured during gait termination. Gait parameters during gait
initiation and termination were assessed under both single- and dual-task conditions
(i.e. counting backwards by 3). Mixed-model repeated measures ANOVA were
conducted to identify significant main effects and interaction effects.

In the last study, 419 community-dwelling older people aged 70-90 years
participated (342 cognitively intact persons and 77 MCI). Diagnosis of MCI was
based on the most recent international criteria. Physical function was assessed at
baseline and at 1-year follow-up using Physiological Profile Assessment (PPA).
Cognitive function across 4 cognitive domains (i.e. memory, language ability,
attention and executive function) was evaluated at baseline using 11 standard
neuropsychological tests.

Results and Discussion: The first study showed that, after the 6-week cognitive
training program, significant improvement of cognition was demonstrated in the

experimental but not the control group. Specifically, the experimental group
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demonstrated significant improvement in memory, attention and executive function (p
< 0.05). With respect to the neurochemistry biomarkers, the myoinositol/creatine
(ml/Cr) ratio was significantly decreased in the hippocampus, prefrontal cortex and
anterior cingulate cortex of the experimental group after training (p < 0.05). The
cognitive training program that focused specifically on memory, attention and
executive function showed promising evidence in improving cognitive functions in
individuals with MCI. The observed cognitive function improvement was
accompanied by a decrease of ml levels.

Results in the second study revealed a significant Group x Walking condition
interaction for variability of the first and second step lengths and step widths (p <
0.05) during gait initiation. Post-hoc analysis revealed that the MCI group had greater
spatial variability than the control group under the dual-task condition (p < 0.05).
During gait termination, there was no significant Group x Walking condition
interaction and group effects but significant condition effects for the numbers of steps
taken to stop and total stopping time. Post-hoc analysis revealed that under the dual-
task condition, participants in both groups required lesser steps and took shorter time
to terminate gait compared to the single-task condition (p < 0.05). The study findings
suggest an impaired ability to regulate gait pattern during gait initiation, particularly
in a condition involving a secondary cognitive task which may predispose people with
MCI to falls. Both MCI and control groups utilized lesser steps and shorter time to
terminate gait during dual-task condition compared to single-task condition. Future
studies should investigate gait variability during gait termination in this population.

Findings in the last study demonstrated that physical decline was significantly

greater in older people with MCI while controlling for potential confounders (relative
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risk [RR]: 1.57, 95% confidence intervals [95% CI]: 1.12-2.20). With respect to
cognitive function, impaired executive function was the only significant cognitive
domain associated with physical decline (RR: 1.42, 95% CI. 1.15-1.76). These
findings indicate that objectively defined MCI is an independent predictor of physical
decline. The presence of MCI, based primarily on executive function, was found to be
a risk factor for accelerated physical decline among community-dwelling older
people.

Conclusion: Findings from the 3 sub-studies showed the association between MCI,
impaired motor performance and risk of falls as well as offer a potential intervention

approach to enhance cognitive performance in individuals with MCI.
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