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ABSTRACT

Alzheimer’s disease (AD) is one of the most common problems in the elderly, which causes a
decline in their cognitive function. This study aims to compare the effects of transcranial direct current
stimulation (tDCS) and short-term cognitive rehabilitation on language skills and attention in older
people with mild AD.

This is a quasi-experimental study with a pre-test/post-test/follow-up design.
Participants were 60 people over 65 years of age with mild Alzheimer’s referred to a neurologist in
2022, who were selected by a convenience sampling method and were randomly assigned into two
experimental groups and one control group (20 in each group). Then, the tDCS was applied in one
experimental group at 10 sessions of 20 minutes once a week and the short-term cognitive rehabilitation
program was provided to the second experimental group at 9 sessions of 90 minutes, once a week.
No intervention was provided to the control group. Before, one week after (post-test) and one month
after (follow-up) the end of the intervention, the assessments were conducted in all groups using
Addenbrooke’s cognitive examination- revised (ACE-R). For data analysis, repeated measures analysis of
variance test was used in SPSS software, version 23.

[{EEMTE Both methods improved the writing and naming domains of language skills, but they had no
significant effect on the attention variable.
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Extended Abstract

Introduction

he Alzheimer’s Association has announced

that every 3 seconds, one person in the

world is diagnosed with dementia [1].

Globally, 70% of people who suffer from

dementia have Alzheimer’s disease (AD)
[2].This disease starts with short-term memory disorder
and as the disease progresses, it also affects other cogni-
tive functions [5]. For the treatment of AD, various non-
invasive brain stimulation techniques are used. One of
these methods is the transcranial direct current stimula-
tion (tDCS) [17]. Another method is the cognitive inter-
vention of the brain, which is called cognitive rehabili-
tation [27]. The purpose of this study is to compare the
effectiveness of short-term cognitive rehabilitation pro-
gram and tDCS on language skills and attention in the
elderly with mild AD.

Methods

This is a quasi-experimental study with a pre-test/post-
test/follow-up design. Participants were 60 Iranian older
adults over 65 years of age with mild AD visited the neu-
rology clinics in 2022. They were selected using a con-
venience sampling method, and were randomly (using
a lottery method) divided into two experimental groups
of cognitive rehabilitation and tDCS and one control
group (20 in each group). The tDCS was applied at 10
sessions of 20 minutes, once a week. The short-term cog-
nitive rehabilitation program was provided at 9 sessions
of 90 minutes, once a week. One week after (post-test)
and one month after (follow-up) the end of the interven-
tion, the assessments were conducted in all groups using
Addenbrooke’s cognitive examination-revised (ACE-R).
To assess the effectiveness of the two methods, repeated
measures analysis of variance was used.

Results

Regarding the attention variable, there was a signifi-
cant difference between the three evaluation times except
for the component of attention/concentration. The effect
sizes for the two components of orientation and memory
were 0.288 and 0.200, respectively. Although the means
of orientation and memory changed with time, but the
interaction effect of time and group was not significant.
This means that there was no significant difference in the
means between three different times or between three dif-
ferent groups at each time.
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Regarding the variable of language skills, the results of
showed that except for the two components of writing and
naming, there was no significant difference between the three
evaluation times. The effect sizes for the two components of
writing and naming were 0.291 and 0.306, respectively. The
interaction effect of time and group was significant only for
the two components of writing and naming. The result of
post hoc test showed that both short-term cognitive reha-
bilitation and tDCS had a similar significant effect on the
writing domain at the post-test phase. Contrary to the tDCS
method, which had significant effect in the follow-up phase,
the short-term cognitive rehabilitation had no sustained ef-
fect after one month. Regarding the naming domain, only
the tDCS method had a significant effect at the post-phase.

In the treatment group, there was a significant difference
in writing scores between the pre-test and post-test stages
(P<0.01); however, no significant difference was observed
between the post-test and follow-up phases (P>0.01). Re-
garding the naming scores, there was a significant differ-
ence between the pre-test and post-test stages and between
the pre-test and follow-up phases (P<0.01); however, no
significant difference was observed in the mean score be-
tween the post-test and follow-up phases (P>0.01).

Conclusion

Both methods of tDCS and short-term cognitive reha-
bilitation can improve writing and naming domains of
language skills in the elderly with mild AD. The short-
term cognitive rehabilitation does not have sustained ef-
fect on writing ability of older adults after one month, but
it has sustained effect on their naming ability. Regarding
the attention variable, except for the attention/concentra-
tion domain, there was a significant difference between
the three evaluation times.
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1. Addenbrooke’s Cognitive Examination Revised (ACE-R)
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2. Residuals
3. Shapiro-Wilk
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4. Mauchly’s test

5. Epsilon

6. Huynh-Feldt Correction

7. Greenhouse-Geisser Correction
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8. Angiogenic mechanisms
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