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Abstract
This research aimed to determine the effectiveness of two types of intervention on cognitive functions and quality
of life in the elderly. The research method was semi-experimental with a pre-test-post-test design, follow-up with
a control group. The statistical population was all elderly people living in Tabriz in 2023. A number of 90 elderly
people over 60 years of age were selected by purposive sampling method and randomly placed in three groups of
tDCS and multi-component cognitive stimulation program and control group. Intervention programs were used
for three months. The CANTAB test and QOL-SF 36 questionnaire was applied. The results of data analysis with
repeated measurements showed that tDCS and multi-component program improved the cognitive function and
quality of life of the elderly, which can be suggested to use such programs to improve the cognitive function of
the elderly.
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Introduction

Aging is a natural course and one of the stages of development, which is accompanied by
special physical, psychological and social changes (Haywood & Getchell, 2021). With the
decline of cognitive functions over time, the elderly are gradually unable to perform personal
daily activities and become dependent on others (Ebrahimi et al., 2019). Some studies have
reported the effect of neuropsychological interventions in the treatment of positive cognitive
actions and concluded that with tDCS can be improved functions such as working memory,
attention, and executive functions (Kazinka et al., 2024). In fact, that during the aging process,
the physiology of all body systems, especially the nervous system, suffers a decrease in
performance, and psychologically and socially isolated, so a solution to reduce problems
cognitive and improvement of the existing condition in the elderly and provided cognitive and
physical rehabilitation in them. Neurocognitive approaches such as tDCS and mobile programs
based on cognitive stimulation have been effective. the current research hypothesis was:

-the tDCS and multi-component cognitive stimulation program are effective on elderlies’
cognitive functions and quality of life
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Method

The method was a quasi-experimental study with pre-test, post-test design, follow-up with a
control group. The target population in the present study was all the elderly who lived in Tabriz
in 2023. A number of 90 elderly people over 60 years of age were selected by purposive
sampling method, based on the inclusion and exclusion criteria and randomly placed in three
groups, the first group was the tDCS group, the second group was a multi-component cognitive
stimulation program and the third was the control group. For the first experimental group, 20
sessions of 20 minutes were performed every other day, for two months. For the second
experimental group, the multi-component cognitive stimulation program was implemented for
three months. The control group did not receive any intervention. Data were analyzed using
repeated measures analysis of variance and Bonferroni's post hoc test.

Tools

The CANTAB, a computerized test battery targeting multiple neuropsychological function, is
suitable for cross-cultural comparison (De luca et al., 2003). The CANTAB to assess the
cognitive domains of Attention, Working Memory, Decision, and social recognition in elderly
was used. The reliability of this test for elderly people is 0.85 in the current study.

Quiality of life SF-36: It was designed by War and Shelbourne (1992) and its reliability is
confirmed (0=0.83). This questionnaire evaluated 8 different areas of health. In this study,
Cronbach's alpha for the total score was 0.81.

Transcranial direct current stimulation: This method is one of the non-invasive treatments
that is established to stimulate the activity of neurons in the brain based on the ability of the
magnetic field to pass through the skull and brain membranes and as a result induce electric
current in the brain tissue (Majdi et al., 2022).

Multi-component cognitive stimulation program: It is a software program based on the
android system that is installed on a smartphone. In this software, several cognitive components
are emphasized, including: cognitive activities, social interactions, physical activity and self-
management. Clients reported their progress to the researcher by daily implementation of the
program and its feedback in the software through online reports.

Results

Data analysis showed that the experimental and control groups were not significantly different
in variables of age, gender, education, and married status (p=0.745). The mean and standard
deviation are shown in Table 1. The results of the Shapiro-Wilk's test confirmed the normality
of the data distribution. The results of Levin's test also showed that the variance between groups
in pre-test, post-test and follow-up is equal in cognitive function and quality of life. The results
of the in-box test that the equality condition of the variance-covariance matrix is also met. Also,
the findings show that the hypothesis of sphericity is maintained in the variable of cognitive
function (p<0.06; ¥2=3.58) and quality of life (p<0.08; ¥2=2.62).



Table 1. Average and standard deviation of cognitive function and quality of life in three groups

Variable group Pre test Post test Follow up
M SD M SD M SD
tDCS 69.25 6.72 80.94 7.06 80.11 6.46
Cognitive Multi-component app 7075 645 818 627 8062 578
function
control 70.33 5.79 71.49 5.88 71.74 5.52
tDCS 70.45 5.87 80.94 6.14 79.73 6.49
lity of .
Quellhi:;y 0 Multi-component app 68.74 6.45 81.83 6.55 81.14 5.89
control 69.13 6.34 71.42 7.39 70.82  6.75

Based on the results of variance analysis with repeated measurements (Table 2), experimental
and control groups are significantly different from each other in terms of cognitive performance
and quality of life in the three stages of pre-test, post-test and follow-up.

Table 2. Results of analysis of variance with repeated measurement with intra-group and inter-
group variable factors of cognitive function and quality of life.

Variable Source SS Df MS F P Eta

Time 69.42 1 69.42 26.76  0.001 0.53

Cognitive ~ 'MrAGTOUP Gy 4216 2 4216 955 0001 0.45

function

Inter-group Time group 74.67 2 74.67 10.97 0.001 0.35

. Time 217695 1 217695 87.44 0.001 0.66
Quality of Intra-group

Life Group 116249 2 116249 47.22 0.001 0.57

Intra-group Time group 325162 2 325162 1765 0.001 0.44

Discussion and Conclusion

The tDCS over the dorsolateral prefrontal cortex (DLPFC) of the elderly causes increased
activity, brain arousal and increased regional blood flow in the brain, which causes processing
of cognitive processes and improvement of executive functions, memory, attention, decision-
making and social cognition. With the improvement of cognitive functions in the elderly, they
feel empowered, independent and more self-confident. This feeling and ability will improve
the way of life and improve the quality of life of the elderly. The multi-component program of
cognitive stimulation by stimulating cognitive components, physical activity, social
interactions and self-management in the elderly on a daily basis causes multi-faceted
rehabilitation in cognitive, behavioral, physical functions, social interactions and delays in the
reduction of cognitive ability, which subsequently, positive behavioral changes in lifestyle.
Therefore, it is suggested to use these interventions in rehabilitation and home care centers for
the elderly to improve their cognitive function and quality of life. For improvement of



limitations of this study, it is suggested that in future researches, sampling methods with less
error and a wide population should be used.
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