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Abstract. The role of aerobic exercise in improving cognitive function through brain-derived neurotrophic factor 
expression: a systematic review. Priambodo A., Ayubi N., Wibawa J.C., Kurnaz M. Aging is a major risk factor that 
progressively contributes to the decline of brain function and increases susceptibility to various neurodegenerative 
disorders, including dementia. One biological factor that plays a central role in maintaining cognitive health and function 
is Brain-Derived Neurotrophic Factor (BDNF). The decline in BDNF levels that occurs during aging has been linked to 
a weakening of the brain's ability to form and maintain new synaptic connections, thereby increasing the risk of cognitive 
impairment. Furthermore, low BDNF levels are also associated with increased susceptibility to neurodegenerative diseases, 
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such as Alzheimer's, due to the brain's reduced capacity to maintain healthy neuronal function. Therefore, understanding 
the role of BDNF in the context of aging is crucial for developing effective prevention and intervention strategies to maintain 
cognitive function in the elderly population. Exercise, particularly aerobic exercise, is a non-pharmacological strategy 
proven to increase BDNF levels. Several studies have shown that aerobic exercise can improve memory and cognition by 
increasing BDNF. However, the underlying mechanisms are still limited. Therefore, further research is needed to understand 
the mechanisms and benefits of aerobic exercise in improving brain health and preventing cognitive decline. This study 
aimed to determine the effect of aerobic exercise on increasing BDNF levels in humans. We searched several literature 
databases, such as Scopus, PubMed, Web of Science, and Science Direct, for our systematic review. We searched for articles 
published between 2015 and 2025 that discussed aerobic exercise and BDNF. Using Scopus, Web of Science, PubMed, and 
Science Direct, 563 publications were identified. For this systematic review, ten papers that met the inclusion criteria were 
selected and reviewed. In this study, standard operating procedures were evaluated using the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) criteria. The results of this systematic review indicate that aerobic 
exercise has been shown to increase BDNF levels in humans. By increasing BDNF levels, aerobic exercise may be a 
therapeutic strategy for dementia. However, more rigorous clinical trials are needed to validate this. 
 
Реферат. Роль аеробних вправ у покращенні когнітивної функції через експресію нейротрофічного 
фактора мозкового походження: систематичний огляд. Пріамбодо А., Аюбі Н., Вібава Дж.К., Курназ М. 
Старіння є основним фактором ризику, який поступово сприяє зниженню функцій мозку та підвищує 
сприйнятливість до різних нейродегенеративних розладів, зокрема деменції. Одним з біологічних факторів, що 
відіграє центральну роль у підтриманні когнітивного здоров’я та функцій, є нейротрофічний фактор мозкового 
походження (Brain-Derived Neurotrophic Factor, BDNF). Зниження рівня BDNF, яке відбувається під час 
старіння, пов’язане зі зменшенням здатності мозку формувати та підтримувати нові синаптичні зв’язки, що 
підвищує ризик когнітивних порушень. Крім того, низькі рівні BDNF також асоціюються з підвищеною 
сприйнятливістю до нейродегенеративних захворювань, таких як хвороба Альцгеймера, через знижену 
здатність мозку підтримувати здорову нейрональну функцію. Тому розуміння ролі BDNF у контексті старіння 
є важливим для розробки ефективних стратегій профілактики та втручання з метою збереження когнітивних 
функцій у населення літнього віку. Фізичні вправи, особливо аеробні, є немедикаментозною стратегією, що 
доведено підвищує рівень BDNF. Декілька досліджень показали, що аеробні вправи можуть покращувати 
пам’ять і когнітивні функції шляхом підвищення рівня BDNF. Однак механізми, що лежать в основі цього 
процесу, залишаються недостатньо вивченими. Тому необхідні подальші дослідження для розуміння механізмів 
і переваг аеробних вправ у покращенні здоров’я мозку та запобіганні когнітивному зниженню. Метою цього 
дослідження було визначити вплив аеробних вправ на підвищення рівня BDNF у людей. Для проведення 
систематичного огляду було здійснено пошук у кількох наукових базах даних, таких як Scopus, PubMed, Web of 
Science та ScienceDirect. Були відібрані статті, опубліковані в період з 2015 до 2025 року, що стосувалися 
аеробних вправ і BDNF. У результаті пошуку в Scopus, Web of Science, PubMed та ScienceDirect було виявлено 
563 публікації. Для цього систематичного огляду було відібрано та проаналізовано десять робіт, що відповідали 
критеріям включення. У дослідженні стандартні операційні процедури оцінювалися відповідно до критеріїв 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). Результати цього систематичного 
огляду свідчать, що аеробні вправи здатні підвищувати рівень BDNF у людей. Підвищення рівня BDNF завдяки 
аеробним вправам може розглядатися як терапевтична стратегія при деменції. Однак для підтвердження цих 
висновків необхідні більш ретельні клінічні дослідження. 

 
A major global health concern is Alzheimer's 

disease and associated dementias, especially for those 
65 and older [1]. Alzheimer's has been more common 
during the last three decades [2], reflecting changes in 
the population's demographics, such as aging and 
rising life expectancy. Despite advancements in 
medical research, the precise etiology of Alzheimer's 
disease is still unknown, which makes it more dif-
ficult to create efficient therapies and preventative 
measures [3]. By 2050, 152 million individuals will 
have Alzheimer's due to the rising frequency of 
dementia [4], Therefore, a plan is required for hand-
ling, diagnosis, and prevention [3]. People, their 
families, and health care systems around the world are 
all impacted by the significant social and economic 
effects [5]. The need for dementia care is expected to 
rise as the population ages, making a thorough grasp 

of the condition's epidemiological trends and risk 
factors essential [6]. 

The most prevalent and well-researched neuro-
trophin in the mammalian brain is  BDNF [7]. These 
elements promote neurogenesis, neuronal develop-
ment, and neuronal differentiation while shielding 
neurons from stress and neurotoxicity [8]. Moreover, 
neurophysiological processes like long-term poten-
tiation are linked to BDNF synthesis and signaling 
[9]. Partial antioxidant protection is provided by 
BDNF, which rises with age in reaction to oxidative 
damage [10]. In the central nervous system (CNS), a 
specialized protein known as BDNF plays a role in 
neurogenesis, synaptic plasticity, neuronal develop-
ment and differentiation, and synaptogenesis [11]. 
CNS regions like the thalamus, hippocampus, and 
limbic system are the main sites for BDNF synthesis 
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[12]. Furthermore, platelets, skeletal muscles, vascu-
lar endothelium, and immune cells all peripherally 
produce BDNF [13]. The blood-brain barrier, ho-
wever, is inaccessible to peripheral BDNF [14]. The 
main locations of central BDNF expression are the 
midbrain, striatum, hippocampus, frontal cortex, and 
hypothalamus [15]. BDNF levels in blood serum are 
substantially lower in people with Alzheimer's disease 
and other neurodegenerative diseases, than in healthy 
people [16]. Therefore, if prophylactic measures are 
not taken, cognitive function will be impaired. 

In Alzheimer's disease, physical activity can 
enhance cognitive performance, modify neuroinflam-
matory pathways, and support brain health as a non-
pharmacological therapy [17]. In particular, aerobic 
exercise has become an essential part of stroke 
patients' rehabilitation, especially when it comes to 
addressing cognitive deficiencies and enhancing 
recovery results [18]. Walking, cycling, and swim-
ming are examples of aerobic exercise as any physical 
activity causes the heart rate to increase and enhances 
cardiovascular fitness [19]. Aerobic exercise has 
emerged as a possible treatment for moderate 
cognitive impairment through molecular processes 
such as controlling microglia and astrocytes and 
triggering neuroprotective proteins. Additionally, it 
enhances cognitive performance, stimulates neuro-

genesis, and boosts cerebral blood flow [20]. 
Frequent aerobic exercise is a promising way to 
improve cognitive recovery and functional inde-
pendence in individuals who have experienced an 
ischemic stroke since it reduces the cognitive decline 
associated with the condition [21]. However, the 
molecular processes that lead to increased BDNF 
levels due to aerobic exercise are currently poorly 
understood and studied. Therefore, based on this gap, 
the aim of this study was to determine the effect of 
aerobic exercise and its mechanisms on increasing 
BDNF levels. 

MATERIALS AND METHODS OF RESEARCH 

This study design is a systematic review, analy-
zing previous experimental studies conducted in 
humans. This study analyzed the effect of aerobic 
exercise on BDNF levels in humans by reviewing the 
scientific literature. The following search tools were 
used to locate scientific literature: Web of Science, 
Pubmed, Science Direct, and Scopus. The search 
terms used were: aerobic exercise, BDNF, and 
cognitive function. Publications were selected based 
on the following inclusion criteria: year of 
publication, experimental study, and articles related 
to humans (Table 1). 

 

T a b l e  1  

Inclusion criteria 

Web search engines Pubmed, Science Direct, Scopus, and Web of Science 

Publishing period  2015 – 2025 

Keyword Cognitive function, BDNF, and aerobic exercise 

Language 
Type of article 

English 
Original research article 

Full Text 
Articles matched the purpose and/or topic 

of the research 

 

The study's inclusion criteria were established by 
looking through pre-established databases for 
material published in the previous 10 years. Addi-
tionally, experimental studies on the rise in BDNF 
levels following aerobic exercise were included in the 
publications. Among the search terms used were: 
BDNF levels. Furthermore, our research excluded 
papers that did not meet the standards for scientific 
validity or those were not included in reputable search 
indexes such as Scopus, Web of Science, PubMed, or 
Science Direct. Therefore, we screened the chosen 
papers using our pre-established inclusion criteria. 

Each publication's complete text, abstract, and 
title were added to the Mendeley database following 
review and confirmation. Using Scopus, Science 
Direct, Pubmed, and Web of Science, 563 publi-
cations were found during the initial screening stage. 
195 qualified papers were chosen for the second 
screening stage following the identification of dup-
licate articles and the reasons behind title irregula-
rities. In the next phase, 107 papers were identified 
based on the concordance of the reviewed titles, 
abstracts, and keywords. After reviewing each paper, 
we decided that the study should be experimental, the 
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parameter should be a BDNF biomarker, the inter-
vention should be aerobic exercise, and the sample 
should be human. We examined these publications to 
identify those that satisfied our predefined inclusion 
criteria. Following a rigorous review and observation 
process, ten papers that satisfied the inclusion criteria 
were chosen for analysis. This systematic review was 

conducted and reported in accordance with the 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines (Figure). 
This study reviews previous literature that meets 
bioethical and ethical standards. The studies we 
analyzed from the literature have undergone an ethical 
screening process based on the Helsinki Declaration. 

 

 
PRISMA flowchart of the article selection process 

 

RESULTS AND DISCUSSION 

 

T a b l e  2 

Summary of the design and intervention of the studies 

Author Design Participants 
Participants 

Age 
Intervention Outcome 

[22]  
(Munoz et 
al., 2024) 

Randomized 
controlled 

trials 

62 college 
students 

20 years Exercise Program 
The nine functional exercises in the 
single moderate-intensity training 
session ranged from 70% to 80% 
intensity and involved moderate 

cardiovascular demands. 
The first exercise is an agility ladder 
exercise in which the participant uses 
a ladder placed on the ground to do 

low jumps with his feet while 
alternating between using his right 

and left support. 
The second exercise  

is jumping rope. 
In the third exercise, athletes combine 

step-ups and bodyweight squats. 

It has been demonstrated that 
aerobic exercise dramatically 
increases BDNF expression 
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T a b l e  2  ( c o n t i n u e d )  

Author Design Participants 
Participants 

Age 
Intervention Outcome 

       Moving forward between five cones 
placed on the ground is the agility 

difficulty in the fourth exercise. 
The fifth exercise is the  
conventional push-up. 

The foothold lateral sidestep  
is the sixth exercise. 

In the seventh exercise, participants 
execute leaps and squats. 

Dumbbell step-ups are a part of the 
eighth exercise, which  

is comparable to the third. 
The athlete cross-steps and shuffles 

laterally in the ninth exercise,  
which uses carioca 

 

[23] (Roh et 
al., 2020) 

Randomized 
controlled 

trials 

20 respon-
dents 

participated 
in this study 

12 years Exercise Program 
Taekwondo training  

5x a week for 16 weeks 

BDNF levels increased  
significantly after the 

intervention 

[24] (Jeon 
& Ha, 
2015) 

Randomized 
controlled 

trials 

20 junior-
high school 

students 

15 years Exercise Program 
The exercise group engaged  

in aerobic exercise under supervision 
for eight weeks. 

For eight weeks, the control group 
was instructed to maintain their 

regular sedentary routines, while the 
exercise group worked  
out three days a week. 

The intensity of aerobic activity for 
the intervention was established by 

measuring the maximal oxygen 
uptake (VO2max) of each participant  

in the exercise group. 
A treadmill was used for the exercise, 

and the intensity was adjusted 
between 40% and 60%  

of VO2R using the ACSM-
recommended scale 

Following aerobic activity, BDNF 
expression significantly increased 

[25] (Jeon 
& Ha, 
2017) 

Randomized 
controlled 

trials 

40 male 
students 

15 years Exercise Program 
For 12 weeks, the training sessions 

were held four times a week  
at University D in Yongin. 

Using the American College  
of Sports Medicine (ACSM) suggested 
scale, training intensities were set at 
40% VO2R, 55% VO2R, and 70% 

VO2R for each group. Low-, 
moderate-, and high-intensity training 

were all conducted on a treadmill 

Following 12 weeks of aerobic 
activity, BDNF at rest was 
significantly higher in the 

moderate intensity exercise group 
(p<0.05) and the high intensity 
exercise group (p<0.01) than it 

was before the intervention 

[26] 
(Hakansson 
et al., 2017) 

Randomized 
controlled 

trials 

19 healthy 
older adults 

65-85 years Exercise Program 
For thirty-five minutes,  

the physical exercise group engaged in 
moderately  

intense exercise 

BDNF expression significantly 
increased in the group that 
engaged in physical exercise 

[27] 
(Morais et 
al., 2018) 

Randomized 
controlled 

trials 

22 peserta 
participants 

58 years Exercise Program 
For two weeks in a row, patients were 

instructed to walk once  
a week for 30 minutes in the goal 

training zone (low intensity,  
50-63% of maximum heart rate, and 

moderate intensity, 64-76%  
of maximum heart rate) 

The study's findings 
demonstrated that throughout the 

chronic post-stroke phase, a 
single 30-minute session of 
moderate-intensity aerobic 

exercise increased  
blood BDNF levels 

[28] 
(Vedovelli 
& Giacob-
bo, 2017) 

Randomized 
controlled 

trials 

32 eligible 
participants 

≥75 years Exercise Program 
60 minutes of aerobic physical activity 

per session. 
Physical activity performed  
3 times a week for 3 months 

BDNF levels increased  
after the intervention 
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T a b l e  2  ( c o n t i n u e d )  

Author Design Participants 
Participants 

Age 
Intervention Outcome 

[29] 
(Sugimoto 
et al., 2025) 

Randomized 
controlled 

trials 

14 healthy 
adults 

29 years Exercise Program 
Electrically stimulated eccentric 

contractions of antagonist muscles to 
create a hybrid training system (HTS) 

that combines voluntary muscle 
contractions with electrical 

stimulation of antagonist muscles. 
Using electrical stimulation,  

a training technique that combines a 
traditional bicycle ergometer with 

HTS (HERG) raises  
the training intensity  

of a traditional cycling ergometer. 
Participants engage in 30 minutes of 

ergometer training  
at an intensity suitable for their AT 

following a 2-minute  
warm-up at 30 W. 

Participants were guided  
and observed to maintain their goal 

heart rate and a cadence  
of 60-80 rpm throughout the exercise 

Following exercise, HERG  
and cycle ergometer exercise  
both markedly raised BDNF  

and lactate levels 

[30] 
(Silveira 
Rodrigues 
et al., 2023) 

Randomized 
controlled 

trials 

11 T2DM 
subjects 

63 years Exercise Program 
These 40-minute workouts took place 

between 2:00 AM  
and 4:00 PM and were  
separated by 72 hours. 
A treadmill was used  

for the exercises. 
There was no warm-up before  

the workouts, and following post-
exercise blood collection and cognitive 

testing, a cool-down consisting of 
thigh, hip, neck, and back stretching 

exercises was conducted. The six-
minute walk test (6MWT) was used to 

gauge the AER exercise's intensity.  
The 6MWT requires participants to 

walk for six minutes  
in a 30-meter indoor area at their 

fastest pace (Rikli and Jones 2013). 
Walking at 90–95% of the 6MWT 
speed is required of participants  

in the AER 

There was a significant increase  
in BDNF expression  

after physical exercise 

[31] 
(Raharjo et 
al., 2021) 

Randomized 
controlled 

trials 

A total of 14 
obese female 
adolescents 

19-24 years Exercise Program 
With a 5-minute warm-up (HRmax 
50-60%), 30 minutes of continuous 

activity (HRmax 60-70%), and  
a 5-minute cool-down (HRmax 50-
60%), the participants engaged in 

physical exercise for 40 minutes at an 
intensity of 60-70% of HRmax. 

From 7:00 to 9:00 western indonesian 
time, physical activity was conducted  

on a Richter Treadmill  
(4.0 HP DC). A Polar Heart Rate 
Monitor (Polar H10 Heart Rate 

Sensor, Inc., USA) was used to track 
heart rate during moderate-intensity 
physical activity. Every participant in 

the control group stayed sat  
and rested until the physical  

activity was finished 
 

According to the study's findings, 
obese women's serum BDNF 

levels rise after a single morning 
session of moderate-intensity 

exercise 

 
The purpose of this study was to carry out a 

systematic review to look into how aerobic exercise 
affects human BDNF levels. The findings demon-
strated that aerobic exercise raises BDNF levels in 
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people. According to past research, aerobic exercise 
significantly increases BDNF levels [22]. According 
to the findings of earlier studies, doing aerobic exer-
cise on a treadmill three times a week for eight weeks 
significantly increases BDNF levels [24]. According 
to the American College of Sports Medicine's 
(ACSM) recommended scale, each group's exercise 
intensity was set at 40%, 55%, and 70% VO2R. On a 
treadmill, exercises at low, moderate, and high 
intensities were performed. Exercise significantly 
raises BDNF levels, according to research [25].  

Another study's results indicate that the senior 
physical activity group engaged in moderate-intensity 
exercise for 35 minutes significantly raised their 
BDNF levels following exercise [26]. It was demon-
strated that walking for 30 minutes once a week for 
two weeks in a row between 50 and 63% of maximum 
heart rate for low intensity and 64 and 76% of 
maximum heart rate for moderate exercise, which is 
the goal training zone had a substantial effect on 
elevated BDNF levels [27]. Another study described 
using an ergometer for 30 minutes at a level of 
intensity suitable for their skill level. Participants 
were guided and observed to maintain their goal heart 
rate and a cadence of 60-80 rpm throughout the 
activity. Following the intervention, BDNF levels 
significantly increased, according to the data [29].  

Previous studies' findings demonstrated that aero-
bic exercise on a treadmill significantly raised BDNF 
levels as well [30]. According to other studies, physical 
activity that is performed for 40 minutes at an intensity 
of 60-70% HRmax, with a 5-minute warm-up (50-60% 
HRmax), 30 minutes of continuous movement (60-
70% HRmax), and a 5-minute cool-down (50-60% 
HRmax) all significantly raise BDNF levels [31]. 
Thus, based on the systematic review conducted, it is 
clear that aerobic exercise increases BDNF levels, an 
indicator of performance and cognitive function. 
However, the underlying mechanisms still require in-
depth discussion of the physiological and molecular 
mechanisms. Therefore, in the following discussion, 
we will attempt to provide a discussion related to this. 

Molecular mechanisms of aerobic exercise 
increase BDNF levels 

One non-pharmacological method of enhancing 
public health is aerobic exercise. Additionally, higher 
rises after an intense workout, in serum BDNF levels 
in athletes may suggest that the CNS is still sensitive 
enough to support neurotrophin synthesis, which is 
triggered by cytokine production after the contraction 
of skeletal muscles. 'Exercise' is the aggregate term 
for the release of a range of myokines, cytokines, 
and  peptides [32].  

The human body's skeletal muscles, in particular, 
physically produce more reactive oxygen species 

(ROS) during physical activity [33]. Frequent 
stressors like physical exercise cause oxygen deple-
tion, which makes it difficult for the body to satisfy 
its rapidly increasing oxygen demands. Among the 
extremely reactive substances are reactive oxygen 
species and reactive nitrogen species (RNS) produced 
by several tissues and organs as a result of this [34]. 
Other signal transduction pathways will be impacted 
by ROS. Since it is a physiological response to 
physical activity, the rise in ROS during exercise has 
long been discussed and is perfectly normal. ROS is 
the initial step in the signal transduction mechanism 
that influences the increase in adenosine mono-
phosphate-activated protein kinase (AMPK) and 
initiates the production of PGC-1α [35]. In muscle 
cells, adenosine monophosphate-activated protein 
kinase (AMPK) has a unique role in binding PGC-1α. 
Remarkably, PGC-1α regulates mitochondrial bioge-
nesis and also has an impact on mitophagy and 
mitochondrial dynamics [36].  

Prior studies have demonstrated that physical 
activity increases PGC-1α expression (Ayubi et al., 
2025). There are various ways that this interaction can 
take place. To boost AMPK's kinase activity,  
PGC-1α can first directly bind and activate it [38]. 
Second, PGC-1α triggers the expression of target 
genes for AMPK signaling that are involved in the 
oxidation of fatty acids [38]. It is well known that 
Sirtuin 1 (SIRT1) deacetylates a number of trans-
cription factors and significant proteins that activate 
AMPK [39]. The response to elevated PGC-1α 
expression is influenced by this activated SIRT1 [38]. 
PGC-1α, expressed in skeletal muscles, is crucial for 
maintaining metabolic function because it promotes 
glucose homeostasis, oxidative capacity, mitochon-
drial biogenesis, insulin sensitivity, suppresses musc-
les atrophy, and reduces systemic inflammation [40].  

PGC-1α controls the skeletal muscle's expression 
of fibronectin type III domain-containing protein 5 
(FNDC5) [41], which is released into the bloodstream 
after being broken down into irisin [42]. PGC-1 alpha 
may be a major molecular initiator of BDNF res-
ponses in enriched environments and during physical 
activity [43], was identified as a byproduct of mus-
cular contraction and exercise [44]. An attempt was 
made to explain the health benefits of physical 
activity on metabolic status in terms of browning (i.e., 
conversion) of white adipose tissue (WAT) and its 
resistance to diet-induced obesity by identifying irisin 
as a hormonal factor or myokine (a polypeptide of 
112 amino acids) that is cleaved under the transcrip-
tional control of PGC1-α from the fibronectin 
type III transmembrane precursor domain-con-
taining 5 (FNDC5) [45], in reaction to physical 
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activity. Exercise-induced irisin secretion may be 
influenced by elevated FNDC5 [45]. 

According to research, irisin, a myokine generated 
during exercise, can indirectly modify BDNF levels 
via improving metabolic processes that impact the 
general effectiveness and function of the central 
nervous system [46]. In people with risk factors like 
metabolic syndrome, these interactions establish 
irisin as a myokine that promotes mental wellness, 
brain plasticity, and metabolic health [47]. It is also 
important to note that irisin is one of the few stimuli 
that is known to cause neurogenesis in this 
environment [48], it also reduces synapse loss and 
neuronal damage [49]. Indeed, research conducted 
both in vitro and in vivo has demonstrated that irisin 
promotes brain progenitor cell development and 
upregulates the expression of neurotrophic factors 
like BDNF [50]. In this instance, irisin-induced ele-
vated BDNF signaling encourages synaptic plasticity, 
dendritic spine development, and, eventually, enhan-
ces cognitive function [51]. A crucial neurotrophic 
factor involved in neurogenesis, synaptogenesis, 
differentiation, neuroplasticity, neurotransmission, 
and neuronal survival, irisin is an upstream modulator 
of brain-derived neurotrophic factor (BDNF) [9]. It is 
believed that irisin increases BDNF expression, 
which mediates exercise-induced neuroprotection 
[52]. So it is known that irisin secretion after exercise 
has an impact on increasing BDNF levels which will 
have an impact on improving cognitive function [52]. 

Strenght and Limitations 
This systematic review has the advantage of 

focusing only on randomized controlled trials, the 
most reliable form of scientific evidence, and elimi-
nating the potential for ambiguous causal relation-
ships. Furthermore, the collected samples focused on 
humans, provided consistent data, and were not 
mixed with samples from other categories, including 
animal samples. 

One limitation we identified was the lack of 
information on how exercise, particularly aerobic acti-
vity, can increase BDNF levels. Therefore, this study is 
considered significant for increasing our understanding 
of how aerobic exercise affects BDNF levels and 
improves cognitive function. The general population, 
especially older adults, may benefit from aerobic 
exercise that prevent cognitive decline. However, this 
may be related to its effective duration and intensity, 
which remain unclear. Therefore, further experimental 
studies are needed to determine the optimal timing and 
intensity for increasing BDNF levels in humans. 

CONCLUSIONS 

1. Brain-Derived Neurotrophic Factor levels, a 
biomarker and indicator of cognitive function, have 
been shown to increase in response to aerobic 
exercise.  

2. Therefore, aerobic exercise is an excellent non-
pharmacological treatment for slowing age-related 
cognitive decline, especially in older adults.  

3. It can also be applied therapeutically to mitigate 
additional negative effects associated with aging. 
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