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Abstract

Cognitive function and quality of life (QOL) are crucial
indicators in health assessment, and their enhancement
reflects the maintenance and improvement of both physical
and mental health in older adults. Therefore, this study aimed
to investigate the effectiveness of transcranial direct current
stimulation (tDCS) over the prefrontal cortex on attention,
working memory, decision-making, social cognition, and QOL
in older adults. This quasi-experimental study employed a
pretest-posttest design with a control group. The study
population consisted of older adults aged over 60 residing in
Tabriz, Iran in 2023, among whom, 40 individuals meeting the
inclusion criteria were selected through convenience
sampling and randomly assigned to experimental and control
groups. The experimental group received 1mA tDCS over the
prefrontal cortex for 20 sessions every other day, while the
control group received no intervention during the same
period. The Cambridge Neuropsychological Test Automated
Battery (CANTAB) was utilized to assess cognitive function,
and the Quality of Life Questionnaire-Short Form (QOL-SF 36)
was administered to evaluate QOL at pretest and posttest
phases. Analysis of covariance (ANCOVA) was conducted
using SPSS-24 software for statistical analysis. The results
revealed a significant difference between the means of
attention, working memory, decision-making, social cognition,
and QOL in the experimental and control groups at the post-
test phase (P<.05). Thus, electrical stimulation of the
prefrontal cortex led to improvements in attention, working
memory, decision-making, social cognition, and QOL, thereby
enhancing cognitive performance and improving QOL in the
experimental group compared to the control group. The
findings suggest that tDCS over the prefrontal cortex enhances
cognitive function in older adults, indicating its potential as an
effective and beneficial method to improve cognitive
performance and QOL in this population.
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EXTENDED ABSTRACT

Introduction

iven the increasing population of

older adults in the near future,

understanding the status of this
age group in various domains, including
health and mental well-being, particularly
cognitive functions and quality of life, has
become more important than ever.
Psychological changes resulting from
aging encompass chronic declines in
cognitive functions such as attention,
working memory, decision-making, and
social cognition, which make the daily
interactions of older adults difficult and
diminish their quality of life. Researchers
have reported the positive effects of
neurocognitive interventions in treating
cognitive impairments, concluding that
electrical stimulation of the left
dorsolateral prefrontal cortex can
enhance cognitive functions. Therefore,
considering the significance of cognitive
functions in older adults and the existing
literature in this field, the objective of the
present study was to investigate the
effectiveness of transcranial direct
current stimulation over the prefrontal
cortex on attention, working memory,
decision-making, social cognition, and
quality of life in older adults.

Method

The current research was a quasi-
experimental study with pretest-posttest
design with a control group. The
statistical population comprises all older
individuals aged 60 and above living in
East Azerbaijan Province, Iran in 2023,
among whom 40 older individuals were
selected using convenience sampling and

according to inclusion and exclusion
criteria, and randomly allocated into
experimental and control groups.
Inclusion criteria for each group were (1)
age over 60 years, (2) willingness to
participate and cooperate in the research,
and (3) psychological health. Exclusion
criteria included (1) history of heart and
brain stroke, (2) specific psychological
disorders, (3) history of epilepsy and
seizures,  Alzheimer's, and other
dementia-related diseases. Participants
completed the Cambridge
Neuropsychological Test Automated
Battery (CANTAB) assessment and the 36-
item WHO Quality of Life questionnaire
(WHO SF-36). The obtained data from the
questionnaires were analyzed using one-
way analysis of covariance (ANCOVA) in

SPSS version- 24.
Results

The findings were analyzed in two
sections of descriptive and inferential.
Prior to the inferential analysis, the
normality of the data in attention,
working memory, decision-making,
social cognition, and quality of life
variables in both pretest and posttest
phases was confirmed using Shapiro-
Wilk test. Meanwhile, homogeneity of
variance was confirmed based on the
obtained significance level using
Additionally,  the
homogeneity  of

Levene's  test.

assumption  of

regression  slopes, indicating the
absence of significant interaction
between the pretest group, was
confirmed based on the obtained
Therefore, the

research data provided the basis for

significance level.

covariance assumptions.
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Table 1
ANCOVA for the difference between the experimental and control groups in the variables
of study
Variable  Source SS df MS F Sig Effect size
Pre-test 750.953 1 750.953  63.440 001 531
attention  Group 762.949 1 762.949 64.971 .001 .549
Error 338.890 38 8.918
Pre-test 750.953 1 750.953  42.051 .001 320
working
Group  762.949 1 762.949  43.704 001 .359
memory
Error 108.201 38 4.742
Pre-test 623.780 1 623.780  50.951 001 459
decision-
eSO Group 650431 1 650431 54761  .001 471
making
Error 191.230 38 5.032
Pre-test 319.381 1 319.381 31.380 .001 270
ial
9% Group  340.674 1 340.674 35001  .001 299
cognition
Error 150.793 38 3.968
Pre-test 472.321 1 472.321  73.563 001 .598
lity of
qui,lfteyo Group  519.089 1 519.089 80322  .001 622
i
Error 310.201 38 8.163

Based on the results presented in Table 1,
transcranial direct current stimulation
over the prefrontal cortex had a
significant and positive effect on
attention, active memory, decision-
making, social cognition, and quality of
life.  Furthermore, considering the
calculated effect size and its significance,
it can be inferred that 54% of the variance
in attention, 35% of the variance in
working memory, 47% of the variance in
decision-making, 29% of the variance in
social cognition, and 62% of the variance
in quality of life were explained by the
intervention based on transcranial direct

current stimulation over the prefrontal
cortex.

Conclusion

Improving living conditions, healthcare,
and increasing life expectancy and hope
for life have been consequences of aging
in societies. Cognitive impairments and
declining quality of life are common
changes during the aging process,
encompassing a wide range of issues.
One of the innovative interventions in
treating psychological problems and
preserving cognitive functions in older
electrical

adults is transcranial
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stimulation. Anodal stimulation of the
left dorsolateral prefrontal cortex in
older adults leads to increased brain
activity and arousal, as well as increased
blood flow to the brain region,
enhancing processing of high-level and
complex cognitive processes and
improving executive functions,
attention, decision-making, and social
cognition. Improving cognitive functions
in older adults helps them to effectively
and independently engage in various
aspects of life. By enhancing cognitive
performance, older adults feel more
capable, independent, and confident,
leading to greater physical, mental, and
psychological health, and this sense of
capability and empowerment provides a
better lifestyle for them, ultimately
improving their quality of life. The
results of this study confirm this theory
and indicate that transcranial electrical
affected

cognitive function and quality of life in

stimulation significantly

older adults.
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