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Abstract 

Engaging in sports activities promotes cognitive function, improves mental health, and nurtures social and 
personal development. As our understanding of the brain continues to grow, further exploration of the 
benefits of sports on brain health and performance will undoubtedly uncover new insights and opportunities 
for optimizing human potential. This paper delves into the neurobiological changes that occur in the brain 
as individuals age and participate in sports, drawing upon recent papers to support these findings. This 
paper investigates the Impact of sports participation on brain structure in different age groups, the cognitive 
benefits of sports engagement, mechanisms underlying the relationship between sports and brain changes, 
and the influence of aerobic exercise on brain health and cognitive aging. The relationship between the 
brain and sports is a fascinating and complex one. Conclusively, engaging in sports activities not only 
benefits physical health and athletic performance but also has a profound impact on cognitive abilities, 
emotional well-being, and overall brain function. The authors reviewed previously several published articles 
over the years from health-related journals such as JSTOR, Elsevier, PubMed/MEDLINE, ProQuest, 
EBSCOhost, Google Scholar, it took four months between March - June, 2023. This review demonstrated 
that there is a need for continual engagement in regular exercise, which is an integral part of sports 
participation and has been proven to enhance brain health. Physical activity increases blood flow to the 
brain, promotes the growth of new neurons, and strengthens neural connections. These neurological 
changes can lead to improved cognitive function, including enhanced memory, attention, and creativity in 
all age groups. 
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INTRODUCTION 

It has long been understood that participating in sports and other physical activities is 
essential to a person's growth and general wellbeing (Kohler, 2023; Lee et al., 2021). 
Sports participation has significant influence on cognitive capacities and brain function in 
addition to its benefits for physical health (ВІХРОВ, 2018). This introduction examines the 
neurobiological changes in the brain that occur with age and physical exercise and draws 



Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/ 
Journal of Tianjin University Science and Technology 
ISSN (Online):0493-2137 
E-Publication: Online Open Access 
Vol: 56 Issue: 11:2023 
DOI: 10.5281/zenodo.10202479 

Nov 2023 | 229 

conclusions from the most recent findings in the field. Graduate students can experience 
challenging emotions like tension and disappointment. An emotion known as stress can 
be either mental or physical. It might be brought on by anything that enrages, frustrates, 
or unnerves someone. Stress is the body's response to a demand or difficulty. Health 
problems may result from prolonged stress (Jenkin et al., 2017; Herold et al., 2019). 

One area of interest is the impact of sports on brain structure. Young and middle-aged 
adults who regularly exercise with aerobic activity have more gray matter volume in the 
prefrontal cortex and hippocampus, which are responsible for cognitive functions (Malin 
et al., 2022). These findings imply that engaging in sports may help to preserve or even 
improve brain structure, thereby reducing age-related decreases (Erickson et al., 2019). 

Additionally, substantial research has been done on the cognitive advantages of 
participation in sports, especially in older persons (Parial et al, 2022; Ou et al., 2022). 
Furthermore, Rodríguez-Nieto et al., (2022) revealed study about 6-month aerobic fitness 
program affected older people' cognitive abilities. The findings showed increases in 
executive functions, such as task switching and working memory, which were ascribed to 
improved neuronal efficiency and connectivity within the executive control-related brain 
networks. Sports participation also exerts notable effects on brain plasticity, especially in 
children and adolescents. Physical activity positively influences brain structure and 
function in children, leading to improved academic performance and cognitive abilities 
(Real-Pérez et al., 2022; Parajuli et al., 2022). This underscores the critical role of early 
sports engagement in shaping the developing brain and its long-term cognitive outcomes 
(Thornton et al., 2023). 

The mechanisms underlying the relationship between sports and brain changes are still 
being elucidated, factors such as increased blood flow, neurotrophic factors, and 
neurogenesis have been implicated (Radell et al., 2020). Understanding these 
mechanisms is vital for tailoring sports interventions to optimize brain health across 
different age groups (Dowell et al., 2022; Fancourt et al., 2021). 

A fascinating area of research is the effect of sports on the brain. The neurological 
changes that take place as people age and participate in sports are highlighted by recent 
research. These reviews highlight the potential for sports engagement to enhance brain 
development, cognitive function, and structure (Lloret et al., 2021; Querzola et al., 2019). 
It will also understanding how sports affect the brain can help create tailored therapies 
and programs that support cognitive health and general well-being across the lifetime 
(Dinius et al., 2023; O'Brien & Kilrea, 2021).3 

Data Source 

The authors reviewed previously several published articles over the years from health-
related journals such as JSTOR, Elsevier, PubMed/MEDLINE, ProQuest, EBSCOhost, 
Google Scholar, materials related to the title from 2015 t0 2023, in order to obtain the 
necessary data. It took four months between March - June, 2023 for completion of the 
study.  
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LITERATURE REVIEW 

Impact of sports participation on brain structure in different age groups 

Several studies have investigated the impact of sports participation on brain structure in 
young adults, revealing intriguing findings about the potential benefits of physical activity 
on the brain. Engaging in regular sports activities has been associated with various 
structural changes in the brain, including alterations in brain volume, cortical thickness, 
and white matter integrity (Domingos et al., 2021; Kim et al., 2020;).  A study conducted 
Kurtoğlu et al. (2023), using magnetic resonance imaging (MRI) to examine the brains of 
young adults who participated in sports compared to non-athletes. The results 
demonstrated that individuals involved in sports displayed increased gray matter volume 
in several brain regions, including the prefrontal cortex and hippocampus. These brain 
areas are associated with cognitive functions such as memory, attention, and decision-
making. 

Smith et al. (2023) investigated how young people' cortical thickness was affected by their 
engagement in sports. The study's findings showed that long-term sports participants had 
thicker cortical layers in areas associated to motor control and coordination than did 
inactive people and (Malinis et al., 2022). This shows that participation in sports may help 
maintain and strengthen the brain networks responsible for motor abilities. Sports 
participation is associated with a number of well-known health benefits for kids and 
teenagers.  Participation in sports, whether team or individual sports, has been associated 
with improved brain growth and memory (Belcher et al., 2021; Brière, 2018). Memory loss 
and brain atrophy are often considered hallmarks of aging. Studies have demonstrated 
that exercise improves brain shape and function, especially in older populations (Lu et 
al., 2023; Carvalhas-Almeida et al., 2022). 

The area of the brain that has been examined the most in relation to exercise is the 
hippocampus, according to research on the processes through which exercise has an 
effect, particularly on humans. This is because recent basic research on the processes 
of exercise has demonstrated that it improves hippocampal-dependent cognitive abilities 
like learning and memory, mainly in older people, and encourages neurogenesis in the 
hippocampus (presumably in response to rises in neurotrophins) (Batouli & Saba, 2017). 
Epidemiological data suggest that exercise and physical activity may lower the risk of 
Alzheimer's disease in adulthood, which is characterized by impaired memory function 
and volumetric loss of the hippocampus (Zhang et al., 2022). 

Recent studies have shown evidence that elderly athletes undergo positive changes in 
their brain structure. Regular exercise and involvement in sports may lead to an increase 
in gray matter volume, increased white matter integrity, and improved functional 
connectivity in brain networks Mandolesi, et al., 2018; Domingos et al., 2021).  

Cognitive Benefits of sports engagement in Aging  

Individuals of all ages, including older folks, have been found to benefit greatly from 
regular physical exercise and participation in sports. As cognitive decline and age-related 
cognitive deficits are important issues in aging populations, research has recently 
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concentrated on examining the cognitive advantages of sports engagement in aging. 
Evidence shows that sports participation can enhance cognitive function and promote 
healthy cognitive aging (Stillman et al., 2020; Guddal et al., 2019). 

Numerous studies have examined the relationship between elderly people's involvement 
in sports and cognitive function. The study assessed the effects of sports intervention on 
a sample of older people's cognitive performance, according to Chen et al. (2020); Kramer 
et al. (2019); and Wang et al. (2022). Executive functions, such as attention, working 
memory, and cognitive flexibility, showed a discernible improvement after the sports 
intervention, according to the results. These findings imply that engaging in athletics might 
enhance cognitive abilities in older individuals, which are crucial for independent living 
and daily functioning. 

In their long-term research, Klimova et al. (2020) and Anderson et al. (2022) take into 
account the effects of sports involvement on the deterioration of cognitive function in a 
sizable sample of senior people. The results showed that people who frequently 
participated in sports activities experienced less cognitive decline than people who were 
sedentary. This implies that physical exercise may lessen the risk of dementia and other 
cognitive deficits, as well as age-related cognitive decline. 

Last but not least, physical exercise has been shown to increase cerebral blood flow, 
promote neuroplasticity, and stimulate the production of growth factors in the brain, all of 
which contribute to improved cognitive function. In addition, sports participation frequently 
includes social interaction, cognitive engagement, and learning new motor skills, which 
can further enhance cognitive abilities (Tomporowski & Pesce, 2019).  

Mechanisms underlying the relationship between sports and brain changes 

There has been a lot of interest in the association between sports participation and 
changes in the brain across different cognitive domains. To clarify how sports 
engagement might affect brain shape and function, it is essential to comprehend the 
processes behind this link. The effects of participating in sports on the brain have been 
linked to a number of pathways, including neuroplasticity, neurogenesis, vascularization, 
and regulation of neurotrophic factors. 

Neuroplasticity refers to the brain's ability to reorganize and adapt in response to 
experiences and environmental stimuli. Regular engagement in sports activities can 
induce neuroplastic changes in the brain, such as increased synaptic connections and 
neural network efficiency (Joshua, 2022; Papatzikis & Rishony, 2022). These changes 
may contribute to enhanced cognitive functions and motor skills and coordination 
improvements (Netz, 2019; Patten et al., 2017). 

Neurogenesis, the process of generating new neurons, is another mechanism that may 
be influenced by sports engagement (Liu & Nusslock, 2018). Studies have shown that 
exercise, including voluntary wheel running and sports-like activities, can stimulate 
neurogenesis in the hippocampus, a brain region critical for learning and memory 
(Erickson et al., 2022), This suggests that sports participation may promote the birth of 
new neurons, which can enhance brain plasticity and cognitive performance. 



Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/ 
Journal of Tianjin University Science and Technology 
ISSN (Online):0493-2137 
E-Publication: Online Open Access 
Vol: 56 Issue: 11:2023 
DOI: 10.5281/zenodo.10202479 

Nov 2023 | 232 

For the brain areas involved in cognitive function to get oxygen and nutrients, 
vascularization—the development of new blood vessels—is a crucial process. According 
to Heyman et al. (2019), participation in sports is linked to increased cerebral blood flow 
(CBF) and improved brain vascularization. An increase in CBF can help maintain the 
health and function of neurons, make it easier to get rid of metabolic waste, and 
encourage the release of neurotrophic factors, which are essential for the health and 
plasticity of the brain. 

Participation in sports may also influence the number of neurotrophic factors like insulin-
like growth factor-1 (IGF-1) and brain-derived neurotrophic factor (BDNF) released into 
the body. These elements are essential for fostering neuronal survival, development, and 
synaptic plasticity. Studies have shown that physical activity and sports can boost the 
creation and release of these neurotrophic substances, which can have a positive impact 
on brain structure and function (Di Liegro et al., 2019; Miranda et al., 2019; Mrówczyński, 
2019). In combination, these pathways demonstrate the complex interactions between 
engaging in sports and changes to the brain. 

Influence of aerobic exercise on brain health and cognitive aging 

Aerobic exercises are often any workouts that raise your heart rate, enhancement of 
cardiovascular health, and keep it there for a long time, including brisk walking, jogging, 
cycling, swimming, or dancing. Aerobic exercise's impact on brain health can vary 
depending on the type, level, and length of exercise (Ferrer-Uris et al., 2022; Fragala et 
al., 2019). The benefits of aerobic exercise are numerous, and it encompasses a more 
comprehensive approach to maintaining brain health (Bliss et al., 2023; Franczyk et al., 
2023), promoting general health and cognitive function as well It has been demonstrated 
that physical activity, particularly aerobic exercise, has the ability to positively influence 
cognition and shield the brain from harmful consequences of aging, such as the 
prevention or treatment of diseases and pathologies (Izquierdo & Singh, 2023).  

It is also commonly accepted that having the ability to regulate and manage emotions is 
necessary for success in athletics (Hojman et al., 2018; Erickson et al., 2018; Bai et al., 
2022; Passarello et al., 2022). Exercise has been demonstrated in studies to delay the 
onset of neurodegenerative diseases like dementia (Santiago & Potashkin, 2023; Shen 
et al., 2023; Beckett et al., 2015). Also, white matter (WM) microstructure deterioration, 
impaired cognitive performance, and an increased risk of Alzheimer's disease are all 
linked to aging. aerobic exercise is a possible treatment for improving aging's white matter 
microstructure (Clark et al., 2019). 

An accent is placed on executive function, attention, and memory since they are strongly 
related to learning ability. The word "cognition" or "cognitive function" refers to a set of 
mental activities that may be divided into many aspects. The term "cognition" or "cognitive 
function" refers to a collection of mental activities that can be categorized into various 
dimensions. Among these, emphasis is laid on executive function, attention, and memory 
because they are closely linked to learning capacity. Many researchers have reported 
behavioral changes as well as the molecular mechanisms underlying these changes. in 
order to better understand how aerobic exercise impacts cognitive function. Executive 
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function includes inhibition, cognitive flexibility, planning and execution, and updating 
short-term memory. The volume of brain areas, including the hippocampus and the basal 
ganglia, has been shown to be important for memory and learning and is thought to be 
correlated with increased activity and better cardiovascular function in aging. (Tsukamoto 
et al., 2016; Feter et al., 2018).  

However, learning capacity, which is closely related to the mentioned cognitive 
dimensions, is also positively affected by training and exercise. During exercise, there is 
an increase in the production of neuro substances such as Brain-derived neurotrophic 
factor (BDNF) which stimulate the release of neural plasticity and likewise, increase the 
excitability of the cortical response (Gliwińska et al., 2023; Sochal et al., 2022).  Therefore, 
alterations in the central nervous system are the cause of many of the functional 
abnormalities associated with aging. Significant reductions in strength and motor control 
are a common symptom of aging (Alsegiani & Shah, 2022; Adetuyi et al., 2022). Aging 
has been associated with cortical atrophy, reduced cortical excitability, diminished cortical 
plasticity, and abnormal neurochemical activity (Khan, 2022; Singh et al., 2016).  
 
CONCLUSION 

In conclusion, the researchers reviewed the article Cognizance in Sports: 
Blossoming through Diverse Eras, which revealed that as we age, the benefits of physical 

activity, mental challenge, and social interaction through sports may work in concert to maintain 
brain function. It provides a comprehensive strategy for encouraging healthy aging and 
maintaining cognitive capacities. Further study in this field is crucial to comprehending the 
mechanisms behind the interaction between the brain and sport in aging as the aging population 
keeps growing. We have the ability to boost cognitive function, increase quality of life, and support 
effective aging for older people by utilizing the power of sports and physical exercise. Therefore, 
researchers recommended that more studies be conducted to ascertain or disprove what has 
been reviewed by current research.  
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