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Editorial on the Research Topic

The e�ect of fitness on cognitive function and development in

adolescents and old adults from lifespan neuroscience perspective

This Research Topic (RT) focused on the impact of fitness on cognitive function

and development in adolescents and elderly adults from the standpoint of lifespan

neuroscience. Adolescent brain development is characterized by multimodal integration

of brain anatomical features and function, according to accumulating evidence. The

elderly, on the other hand, suffer from age-related cognitive deterioration. Fitness may

be a major factor influencing brain growth and cognitive performance throughout these

two critical times for neurological development. It is a multidimensional notion that

includes cardiovascular fitness, muscular strength and endurance, flexibility, and body

composition, as well as motor fitness (balance, agility, speed, power, and coordination).

Adolescents and older people may be responsive to intervention trials aimed at

improving fitness levels, such as outdoor activities, cardiovascular exercise, and mind-

body practice since brain network integration and neural efficiency are rapidly altered

during this period. This RT investigates how fitness influences structural and functional

brain development, particularly cognitive functions, and emotional health in adolescents

and elderly people, as well as training strategies that may assist cognitive progress

throughout this time. It includes a clinical trial (1) and original research papers (4) on

the influence of fitness on cognitive function and development in adolescents and elderly

adults from a lifespan neuroscience viewpoint.
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Due to the long maturation of the prefrontal cortex,

childhood is regarded as a highly sensitive and critical period

for executive function development (Michel et al., 2018; Chen

et al., 2020). All subcomponents of executive function grow

significantly between the ages of 7 and 12, commensurate

with increased gray matter density in the brain (Bidzan-

Bluma and Lipowska, 2018). During this period, executive

function development is more responsive to ambient and

external stimuli, such as physical activities (Ludyga et al., 2016;

Takacs and Kassai, 2019). Age-related cognitive decline in the

elderly includes impaired sustained attention, memory loss, or

impaired executive function, as well as dramatic changes in

similar brain tissues (e.g., prefrontal cortex, posterior parietal

cortex, superior temporal cortex) to support or compensate for

high-order cognition function. Physical activity prevents age-

related cognitive deficits by improving executive functioning

and memory (Hötting and Röder, 2013). This RT aims to

expand our understanding of the impact of physical activities

in influencing anatomical and functional brain development in

adolescents and older individuals.

The relationship between physical
activities and cognition function in
adolescents and young adults

Xu et al. (a) investigated the relationship between the

frequency of basketball training and executive functions in a

sample of 60 boys aged 6–8. They were separated into three

groups based on their training frequency: the low-frequency

group (once a week), the high-frequency group (at least twice a

week), and the control group (no training experience). The Stop-

signal task, the N-back task, and the switching task were used

to measure executive functioning (inhibitory control, working

memory, and cognitive flexibility). The authors suggested that

regular basketball training, especially with higher frequency is

beneficial to working memory and cognitive flexibility.

In terms of training experience, Xu et al. (b) recruited 60

children aged 8–12 and divided them into two groups: short-

term (<12 months) and long-term (more than 12 months).

Results showed that children trained for over 1 year have better

performance in cognitive flexibility and working memory than

those trained in <1 year. The findings suggested that training

experience is positively associated with executive functions.

Song et al. investigated an association between obesity

and cardiorespiratory fitness concerning their potential effects

on cognitive flexibility in young adults. Four groups of 140

young individuals were formed: normal weight with high

cardiorespiratory fitness, obese with high cardiorespiratory

fitness, normal weight with low cardiorespiratory fitness, and

obese with low cardiorespiratory fitness. The task-switching test

was performed. Their findings confirmed that cardiorespiratory

fitness has beneficial effects on cognitive flexibility, attentional

resource allocation, and sensory evaluation in young adults.

The e�ect of physical activities on
molecular and structural brain
change in late-middle-aged adults
and patients with chronic
obstructive pulmonary disease

To investigate the cognitive effect and underlying

mechanisms of aerobic exercise (AE), computerized cognitive

training (CCT), and a combined (COMB) groups in

comparison to a waitlist control group, Castells-Sánchez

et al. conducted a 12-week (5 days per week-45min per day)

multi-domain, single-blind, proof-of-concept randomized

controlled trial. Brain volume was measured by structural

MRI and plasma biomarkers (BDNF, TNF, HGF, ICAM-1,

SDF1-) were measured. Changes in ICAM-1 and SDF1-α

were negatively associated with changes in physical activity

outcomes in AE and COMB groups. Brain volume changes

were found in the CCT showing a significant increase in

precuneus volume. This study demonstrated significant

early molecular and brain volume alterations linked to

lifestyle modifications.

Shen et al. explored the impact of integrating routine

treatment with an 8-week Tai Chi Chuan (TCC) intervention

on the clinical symptoms of 20 patients with Chronic

Obstructive Pulmonary Disease (COPD). Clinical symptoms

were evaluated by Chronic Obstructive Pulmonary Symptom

Assessment Scale (CAT) and Modified Dyspnea Scale (mMRC)

at baseline and after treatment. Resting-state MRI scan was

also performed with multiline T2-weighted echo-planar

imaging (EPI) to acquire their functional images before

and after the treatment. The patient’s clinical symptoms

significantly improved after the 8-week incorporation of

normal treatment with TCC practice. In the right inferior

frontal gyrus (IFG), right middle frontal gyrus, bilateral

cingulate cortex, bilateral precuneus, and right precentral

gyrus, imaging analysis revealed lower Degree of Centrality

(DC) in COPD patients. Additionally, further analysis revealed

a positive correlation between the increased CAT and the

decreased DC in the right IFG. These findings provided

neurological support for treating COPD rehabilitation

practice with mind-body practice based on Chinese culture to

some extent.

In conclusion, the studies included in this RT show

that fitness is a beneficial strategy to alter cognitive

function and development in children and elderly people

across the lifespan. Our hope is that this RT will inspire

researchers to design and implement fitness training strategies
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aiming at assisting cognitive progress in both older persons

and adolescents.
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