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KEY MESSAGES

1. Foreign language training in community centres
has been reported to improve cognitive functions
of older adults with mild cognitive impairment.

2. There is evidence of an overall effectiveness of
foreign language training on the Alzheimer’s
Disease Assessment Scale—cognitive subscale
score with a medium effect size.

3. Foreign language training may boost cognitive
functions in older adults with below-average
cognitive abilities; whether long-term or short-
term training is more beneficial requires further
studies.
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Introduction

Computer-based foreign language (FL) training in
a community centre has been reported to promote
cognitive health in older adults.! The current
study aims to compare the effect of FL training on
promotion of cognitive functions. We hypothesise
that FL training via a mobile application may
engage the whole episodic memory brain network
and promote positive neurophysiological changes
potentially via neuronal modification and repair
processes.”® In addition, we hypothesise that
cognitive improvement is greater after long-term
training than short-term training even if the overall
training duration is identical.

Methods

Native Cantonese speakers with no functional
knowledge of English aged 60 to 80 years with mild
cognitive impairment who had (1) basic literacy
skills and completed at least 6 years of primary
school education, (2) no significant psychiatric or
neurological deficits or hearing difficulties, and
(3) no experience with the Rosetta Stone language
learning software were included. Mild cognitive
impairment was defined as (1) a score of 0.5 or 1 on
the Clinical Dementia Rating scale* or (2) a score
of 0 on the Clinical Dementia Rating scale and 25%
standard deviation below the age-typical mean on
the Alzheimer’s Disease Assessment Scale—cognitive
subscale (ADAS-Cog) or the Category Verbal
Fluency Test.

Of 258 persons screened, 158 fulfilled the
inclusion criteria. Of them, 15 decided not to enrol
and the remaining 143 were randomly assigned to
four groups: centre FL, long-term mobile FL, short-
term mobile FL, or music listening (control).

The three FL groups learned English using the
Rosetta Stone language learning software. The centre
FL and long-term mobile FL groups spent 1 hour
per day, 5 days per week for 6 months. The short-
term mobile FL group spent 2 hours per day, 5 days
per week for 3 months. The centre FL group went
to elderly centres for training, whereas the mobile
FL groups installed a mobile application and were
taught to use it by a research assistant. The music
listening group spent 2 hours per day, 5 days per
week for 3 months for music listening using a mobile
phone.

The primary outcome measure was the ADAS-
Cog. Secondary outcome measures included the
Auditory Reading Span, the Boston Naming Test, the
Wechsler Digit Span task (forward and backward),
the Attention Network Test, and the Short-Form
12-item Health Survey. An intent-to-treat approach
was used for statistical analysis. For each of the
outcome measures, a 2 (group) x 2 (time) analysis of
variance was conducted.

Results

Of 143 participants enrolled, 80 completed the study
and were assessed at the endpoint. The dropout rate
was 44.06%, because community centres were closed
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at different times during the COVID-19 pandemic.

There was no significant difference in baseline
variables between the centre FL and the long-term
mobile FL groups. Main effects of time were found
on Auditory Reading Span, Clinical Dementia Rating
scale, and Category Verbal Fluency Test. No one type
of FL training was more effective than the others.

There was no significant difference in baseline
variables between the long-term and short-term
mobile FL groups. Significant interactions were
found on the Boston Naming Test and Attention
Network Test reaction time (neutral). From baseline
to endpoint, performance in the Boston Naming
Test deteriorated in the long-term mobile FL group
and improved in the short-term mobile FL group,
whereas reaction time in the Attention Network Test
deteriorated in the long-term mobile FL group and
improved in the short-term mobile FL group. Main
effects of time were found on ADAS-Cog, Auditory
Reading Span, Clinical Dementia Rating scale, and
Category Verbal Fluency Test.

There was a significant difference in baseline
ADAS-Cog score between the short-term mobile FL
group and the music listening group. A significant
interaction was found on the Attention Network
Test. From baseline to endpoint, reaction time of
Attention Network Test improved in the short-
term mobile FL group and deteriorated in the music
listening group. Main effects of time were found on
ADAS-Cog, Boston Naming Test, Clinical Dementia
Rating scale, Wechsler Digit Span, and Attention
Network Test. FL improved cognitive performance
more than music listening did but only in Attention
Network Test.

To assess simple effects (as opposed to
comparative training effects) of FL training, we
conducted t-tests on ADAS-Cog of each group. FL
training had a significant effect with a medium effect
size (Cohen’s d=0.422). In contrast, music listening
did not result in a significant effect with a small
effect size (Cohen’s d=0.229) [Fig].

Discussion

Because of a large dropout rate, it was not possible
to determine whether FL training via mobile
application results in cognitive benefits and whether
long-term and short-term FL training results in
different cognitive benefits. Nevertheless, we found
evidence of an overall effectiveness of FL training on
ADAS-Cog with a medium effect size. Long-term FL
training yielded a larger effect size (Cohen’s d=0.599)
than short-term FL training (Cohen’s 4=0.497), but
this difference did not reach statistical significance.
Music listening did not improve cognitive abilities.
FL training may be a cognitively stimulating
activity that boosts cognitive functions in older adults
with below-average cognitive abilities, evidenced by
simple training effects (relative to baseline) with a
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FIG. Baseline and endpoint scores of the Alzheimer’s Disease Assessment Scale—
cognitive subscale (ADAS-Cog) in foreign language (FL) training groups and music

listening (control) group

medium effect size. However, whether long-term FL
training would produce a larger effect than short-
term FL training requires further investigation.
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