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ABSTRACT

Aging is a complex biological process that results in a decline in the physiological function of
various body organs, including the nervous system. Physical and cognitive exercise are among the most
important interventions for managing and hindering brain disorders associated with aging. This study
aimed to review the effect of various types of exercise on neurological disorders in older adults.

This is a scoping review study that followed the framework outlined by Arksey and
O’Malley. The databases, including Google Scholar, PubMed, Web of Science, and Scopus were thoroughly
searched using the following terms: Aging, Alzheimer’s, Parkinson’s, stroke, and exercise. The studies
that assessed the effect of different types of exercises on the brain in older adults and were published in
English from 2005 to 2024 were included. Finally, 56 relevant articles were included in the review.
[{EENTE Different physical exercises have different effects on diseases related to the nervous system and
aging. Among them, the best types of physical exercises were moderate- and high-intensity interval
training (HIIT) combined with cognitive exercises.

[@TEIERT Physical exercises with moderate to high intensity and the combination of physical exercises
with cognitive activities have more beneficial effects for older adults. In addition, group exercises
and dual-task training have a greater role than other exercise methods in preventing nervous system
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Extended Abstract

Introduction

ging is a natural biological process that can

negatively impact the function of various

organs in the body. Physiological changes

associated with aging lead to varied re-

sponses to various therapeutic interven-
tions. However, numerous studies in the field of aging
have shown that the central nervous system is the primary
target of pathological processes in aging, which in turn
affects other organs of the body [1]. In this regard, many
pharmacological and therapeutic interventions have been
investigated, among which various types of exercise have
recently been used as a non-invasive and effective solu-
tion in the prevention and treatment of neurological dis-
orders in old age [5]. However, the effect of various types
of exercise on improving brain function in the elderly has
not been well studied to identify the best type. Therefore,
this study aimed to investigate the effect of various exer-
cises on neurological disorders in older adults.

Methods & Materials

This is a scoping review study using the five-step model
proposed by Arksey and O’Malley [7]. Step 1 included
defining the research question: What are the effects of
exercise on the brain function in aged people? The next
step was the identification of relevant studies. Therefore,
Google Scholar, PubMed, Web of Science, and Scopus
databases were searched for studies on aging, the relation-
ship between aging and brain function, Alzheimer’s dis-
ease, Parkinson’s disease, stroke, and the effect of vari-
ous types of exercise on nervous system function. These
databases were searched using the keywords: aging, Al-
zheimer’s, Parkinson’s, stroke, and exercise. The third step
involved selecting studies that met the inclusion criteria.

The titles and abstracts of the articles were screened. All
relevant articles published from between 2005 to 2024 in
English, and were generally about the effect of aging on the
brain, as well as the effect of various types of exercise on the
inhibition and improvement of brain pathological factors in
old age were selected. The next step was data synthesis and
summarization. The final step involved reporting the results.

Results

The findings showed that exercise plays an important
role in preventing and improving brain disorders in the el-
derly. These exercises have diverse effects on nerve cells
and cognitive functions, depending on the type, intensity,
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and degree of involvement in the central nervous system.
Resistance training helps prevent cognitive decline by
increasing muscle strength, bone density, and improv-
ing neuromuscular communication. Also, by increasing
levels of neurotrophic proteins such as brain-derived neu-
rotrophic factor (BDNF), it facilitates improved memory
and learning [35]. Continuous training, especially high-
intensity interval training (HIIT), has positive effects on
cognitive function, such as concentration and memory,
by strengthening the cardiovascular system and increas-
ing oxygen supply to the brain. It also reduces the risk of
developing neurological diseases such as Alzheimer’s by
increasing factors related to neurogenesis, reducing neu-
roinflammation, and improving insulin resistance [32].

Cognitive exercises, which directly stimulate differ-
ent parts of the brain, such as mental games and activities
that require complex mental engagement, are effective in
improving cognitive abilities, including memory and de-
cision-making. Combined cognitive-motor exercises that
require simultaneous engagement of the mind and body,
such as activities that involve both motor coordination and
cognitive challenges, have comprehensive effects on im-
proving cognitive and motor functions by stimulating dif-
ferent physiological pathways. Finally, based on the find-
ings, it was determined that combined exercises that engage
multiple physiological pathways simultaneously have more
complete effects on the brain health of the elderly than sin-
gle exercises, and designing diverse and combined exercise
programs can play an effective role in preventing cognitive
decline and improving the quality of life of the elderly.

Conclusion

Evidence suggests that each type of exercise can help
prevent or inhibit brain diseases by targeting specific
physiological pathways. Exercises, especially HIIT, can
increase the secretion of BDNF and prevent nerve cell
degeneration through processes such as neurogenesis,
neuroprotection, and inhibition of apoptosis. However,
one of the main limitations in this field is the lack of com-
prehensive studies focusing on comparing the effects of
physical, cognitive, and combined (physical+cognitive)
exercises in the elderly population with a variety of neuro-
logical diseases. This gap limits a more complete under-
standing of the effects and mechanisms associated with
each type of exercise. Therefore, it is recommended that
future research focus on more closely examining these
types of exercise in the elderly and their impact on neu-
rological disorders. The goal of these studies should be to
identify the best exercise methods for older people and
elderly care centers to help improve the quality of life of
this elderly population.

Fasihiyan M, et al. Exercise as a Strategy for Brain Aging. IJA. 2026; 20(4):480-499.
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13. Brain-Derived Neurotrophic Factor (BDNF)
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14. Parkinson Disease
15. Basal Ganglia

16. a-Synuclein
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20. Penumbra

21. Perfusion
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17. Unified Parkinson’s Disease Rating Scale (UPDRS)
18. Parkinson’s Disease Fatigue Scale (PFS-16)
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1. Early-stage PD, 2. Mindfulness Yoga, 3. High Intensity Interval Training (HIIT)
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1. Cognitive attention scores, 2. Montreal Cognitive Assessment, 3. Wechsler Memory Scale-Third Edition
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22. High Intensity Interval Training (HIIT)

23. Dual-task cognitive walking
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24. Dual task training
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25. Dual-task cognitive walking
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