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ABSTRACT

Alzheimer’s disease (AD) is a common neurological disorder that begins with mild
memory loss and progresses to severe impairment of executive and cognitive functions. This study aims
to investigate the effect of repeated transcranial magnetic stimulation (rTMS) on the working memory
of patients with AD.

[VETEEE In this quasi-experimental study with a pre-test/post-test design, 30 patients with AD aged 55-
75 years referred to neurology clinics in Yazd, Iran participated, who were selected using a convenience
sampling method and divided into two groups of intervention (n=15) and control (n=15). Active memory
was measured by a computerized n-back test, both in terms of reaction time and percentage of accuracy
before and after treatment. In the control group, each patient received 10 sessions of inactive rTMS
for 20 minutes, while the intervention group received 10 sessions of active rTMS for 20 minutes at a
frequency of 10 Hz over the left dorsal lateral prefrontal cortex. Data analysis was performed using
analysis of covariance.

[{ESTE Data analysis results showed that the reaction time significantly decreased, and the percentage
of accuracy significantly increased in the n-back test in the intervention group after receiving rTMS
compared to the control group (P=0.001).

[T It seems that rTMS over the left dorsal lateral prefrontal cortex can improve the working
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Introduction

ementia is a serious neurological problem

with many social and economic effects. It af-

fects a large portion of the population world-

wide, making them unable to take care of

themselves. One of the causes of dementia is
Alzheimer’s disease (AD). Alzheimer’s disease is a com-
mon neurological disorder that begins with mild memory
loss and progresses to severe impairment of executive and
cognitive functions. In people with AD, the growing learn-
ing and memory loss eventually leads to a definitive diag-
nosis. AD does not affect all memory functions equally.
Older memories (episodic memory), semantic memory,
and procedural memory (remembering how to do things,
such as using a spoon or fork or drinking from a glass)
are relatively less damaged. Active or working memory
refers to the active mental capacity that can hold and
manipulate information. The capacity of active memory
determines the amount and level of learning and perfor-
mance in mental tasks such as comprehension, language
learning, reasoning, and problem-solving. Active memory
allows a person to keep information “in mind”. Pathologi-
cal changes and the dysfunction of the frontal lobes are
common in AD and are present from the early stages of
the disease. Patients with early-onset AD experience the
dysfunction of the dorsal lateral prefrontal cortex (DLP-
FC), which is manifested by impaired working memory.
DLPFC provides a neural substrate for cognitive storage
in individuals at risk for Alzheimer’s disease.

Various treatments have been used for AD. Drug ther-
apy is the common method followed by rehabilitation,
especially memory rehabilitation. The two most common
treatments under investigation for AD are repeated tran-
scranial magnetic stimulation (rTMS) and transcranial
direct current stimulation. The reason for their use is that
both methods modulate neural flexibility. The rTMS ef-
ficacy has been confirmed for depression, migraine, and
obsessive-compulsive disorder. Given the high preva-
lence of AD and the many problems that this disease cre-
ates for individuals and families, conducting studies that
can reduce the problems of AS patients can be useful.
The effectiveness of rTMS in AD treatment is unclear.
No study was found that applied a 10-Hz current over
the left DLPFC of AD patients without stimulation of the
right hemisphere to assess the effect of rTMS on working
memory. In this regard, this study aims to investigate the
effect of rTMS on the working memory of AD patients.

Scientific Journal of

Materials and Methods

In this quasi-experimental study with a pre-test/post-test
design, 30 patients with AD aged 55-75 years referred to
neurology clinics in Yazd, Iran participated, who were
selected using a convenience sampling method and di-
vided into two groups of intervention (n=15) and control
(n=15). Active memory was measured by a computerized
n-back test, both in terms of reaction time and percent-
age of accuracy before and after treatment. In the control
group, each patient received 10 sessions of inactive rTMS
for 20 minutes, while the intervention group received 10
sessions of active rTMS for 20 minutes at a frequency of
10 Hz over the left DLPFC. Data analysis was performed
using analysis of covariance.

Results

Data analysis results showed that the reaction time
significantly decreased and the percentage of accuracy
significantly increased in the n-back test in the interven-
tion group after receiving rTMS compared to the control
group (P=0.001).

Conclusion

It seems that 10 sessions of rTMS over the left DLPFC
improves the working memory of AD patients. This effect
can be due to affecting the neuroplasticity of the affected
neurons by increasing the amount of glutamate in the
neuronal synapse space. By altering the neuroplasticity of
neurons in the left DLPFC of AD patients in the present
study, their working memory improved both in terms of
reaction time and percentage of correct responses in the
n-back test. The rTMS is a non-invasive and safe method
that can be used as adjunctive therapy in the treatment of
AD. Further studies are recommended for examining the
long-term effects of this method.
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4, Transcranial Direct Current Stimulation (tDCS)
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6. Electroencephalogram (EEG)
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5. Repetitive Transcranial Magnetic Stimulation (rTMS)
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8. Levene's test
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7. Kolmogorov-Smirnov
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10. TMS-EEG
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9. Repetitive Paired Associative Stimulation (rPAS)
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