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  The purpose of this review is to examine the effects of high-intensity interval training 
(HIIT) on cognitive performance and neurophysiological adaptations based on the current 
literature. In this review, information regarding the effects of HIIT on cognitive 
performance, cerebral blood flow, neurotransmitter responses, brain-derived 
neurotrophic factor (BDNF), lactate metabolism, and the central nervous system was 
obtained by screening studies published between 2000 and 2024 in the PubMed, Web of 
Science, Scopus, and ScienceDirect databases. The literature search utilized the following 
keywords: “HIIT,” “cognitive performance,” “neurophysiological adaptation,” “BDNF,” 
“lactate,” “executive function,” and “reaction time.” Studies in the literature indicate that 
HIIT training may have positive effects on cognitive performance components such as 
attention, executive functions, processing speed, and reaction time. These effects are 
reported to be associated with increased cerebral blood flow, oxygenation levels, and the 
release of neurotransmitters such as dopamine, serotonin, and norepinephrine. 
Additionally, it is stated that HIIT supports synaptic plasticity by increasing BDNF levels 
and contributes to learning and memory processes. From a neurophysiological 
perspective, it is noted that HIIT increases central nervous system activation and 
modulates motor cortex excitability. Furthermore, it is reported that lactate can be utilized 
as an alternative energy source in the brain and may play a regulatory role in 
neurocognitive processes. HIIT workouts have positive effects on cognitive performance 
and neurophysiological adaptations. In particular, their effects on attention, reaction time, 
and executive functions demonstrate that HIIT is an important exercise model for 
improving cognitive health and performance. 

 

1. INTRODUCTION  
 

It is well established that physical activity 
and exercise have significant effects not only on 
cardiovascular and metabolic health but also on 
cognitive function and the central nervous system 
[16]. In recent years, high-intensity interval 
training (HIIT) which involves alternating short 
bursts of high-intensity exertion with low-intensity 
recovery periods has garnered attention as an 
efficient exercise model [11]. Scientific interest in 
HIIT is growing steadily because it provides similar 
or higher physiological adaptations in a shorter 
time compared to traditional continuous 
endurance exercises [24]. Although the effects of 
HIIT on cardiorespiratory fitness, metabolic health, 
and athletic performance have been extensively 

studied in the literature, research on its effects on 
cognitive performance and neurophysiological 
adaptations has gained prominence in recent years 
[30]. Cognitive performance encompasses mental 
processes such as attention, processing speed, 
reaction time, working memory, and executive 
functions, while neurophysiological adaptations 
refer to changes in central nervous system 
activation, synaptic plasticity, and neuromuscular 
transmission mechanisms [6]. Studies have shown 
that HIIT interventions can enhance cognitive 
processes by increasing cerebral blood flow to 
support brain oxygenation and by influencing the 
release of neurotransmitters such as dopamine, 
serotonin, and norepinephrine [27]. Additionally, it 
has been reported that increased levels of brain-
derived neurotrophic factor (BDNF) play a 
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significant role in learning, memory, and synaptic 
plasticity [19]. 

Another topic that has garnered attention in 
recent years is the fact that lactate is not merely a 
metabolic byproduct, but can also be utilized by 
the brain as an alternative energy source and may 
exert regulatory effects on neurocognitive 
processes [4]. This is considered a key mechanism 
in explaining the effects of high-intensity exercise 
on cognitive performance [14]. However, it is 
noted that the cognitive effects of HIIT protocols 
may vary depending on variables such as exercise 
intensity, recovery time, training volume, and the 
individual’s fitness level [15]. It is stated that 
temporary declines in cognitive performance may 
occur, particularly in sessions that induce extreme 
fatigue [26]. The purpose of this review is to 
examine the effects of HIIT training on cognitive 
performance and neurophysiological adaptations 
in light of the current literature and to evaluate the 
underlying physiological and neurobiological 
mechanisms of these effects from a holistic 
perspective. 
 
2. MATERIALS AND METHODS 

 

This study was designed as a traditional 
(narrative) review aiming to examine the effects of 
High-Intensity Interval Training (HIIT) on 
cognitive performance and neurophysiological 
adaptations in light of the current literature. The 
literature search was conducted between January 
2024 and February 2025 using the PubMed, Web 
of Science, Scopus, and ScienceDirect databases. 
Studies published between 2000 and 2024 were 
included. The selection of studies was based on 
title, abstract, full-text availability, and relevance to 
HIIT, cognitive performance, and 
neurophysiological adaptations. A comprehensive 
literature search was conducted to identify studies 
investigating the relationship between HIIT, 
cognitive functions, and neurophysiological 
mechanisms. 

Both English and Turkish keywords were 
used during the search process. The English search 
terms included “high-intensity interval training 
(HIIT)”, “cognitive performance”, “executive 
functions”, “attention”, “working memory”, 
“reaction time”, “brain function”, 
“neurophysiological adaptations”, 
“neuroplasticity”, and “exercise cognition”. In 
Turkish-language searches, the keywords “yüksek 
yoğunluklu interval egzersiz”, “bilişsel 
performans”, “yürütücü işlevler”, “dikkat”, 
“reaksiyon süresi”, and “nörofizyolojik 
adaptasyonlar” were used. The review included 
peer-reviewed articles published between 2000 

and 2024 with full-text accessibility. Experimental 
studies, systematic reviews, meta-analyses, and 
theoretical studies examining the effects of HIIT on 
cognitive performance components such as 
attention, executive functions, working memory, 
cognitive flexibility, and reaction time, as well as 
neurophysiological processes including cerebral 
blood flow, neurotransmitter responses, 
neuroplasticity, and central nervous system 
activation, were included in the evaluation. 

Studies were excluded if they: 
(i) did not include a HIIT protocol, (ii) focused 
solely on low- or moderate-intensity continuous 
exercise, (iii) were not directly related to cognitive 
or neurophysiological outcomes, or (iv) did not 
provide accessible full-text data. 

Following the literature search, the retrieved 
studies were screened based on title, abstract, and 
content relevance. Duplicate publications and 
studies unrelated to the scope of the review were 
excluded. The selected studies were analyzed using 
a thematic content analysis approach. In this 
context, the literature findings were categorized 
under the following thematic headings: 
(a) physiological characteristics of HIIT, (b) HIIT 
and cognitive performance, (c) neurophysiological 
adaptation mechanisms, and (d) the relationship 
between exercise intensity and cognitive response. 

Since this study was conducted as a 
traditional narrative review, no quantitative meta-
analysis or statistical synthesis was performed. 
Instead, findings from the included studies were 
evaluated descriptively and comparatively in order 
to provide a comprehensive theoretical 
perspective on the effects of HIIT on cognitive and 
neurophysiological processes. 

In conclusion, this review aimed to 
synthesize the existing literature and provide a 
multidimensional overview of the effects of HIIT 
on cognitive performance and neurophysiological 
adaptations. 

 
3. RESULTS  

 

3.1. The Physiological Characteristics of HIIT 
 

High-Intensity Interval Training (HIIT) is a 
training method based on the sequential 
application of short bursts of high-intensity 
exercise followed by low-intensity recovery 
periods, and it is particularly notable for its effects 
on energy systems. In the literature, HIIT is 
generally defined as exercise intervals performed 
at intensities of 85–95% of maximal oxygen 
consumption (%VO₂max) or higher [11]. This 
definition highlights that HIIT is an exercise model 
that simultaneously activates both aerobic and 



International Journal of Sports Engineering and Biotechnology – 2026, 4(1), 24-31 

 

  26  

 

anaerobic energy systems. Early studies primarily 
examined the physiological effects of HIIT through 
the lens of metabolic adaptations and 
demonstrated that short-duration, high-intensity 
exercise can induce adaptations similar to and in 
some cases even faster than those resulting from 
long-duration endurance exercise [2]. It is noted 
that metabolic changes such as increased 
mitochondrial enzyme activity, improved 
intramuscular oxidative capacity, and enhanced 
insulin sensitivity emerge rapidly with HIIT [12]. 
Studies conducted since the 2010s have provided a 
more detailed understanding of the effects of HIIT 
on the cardiovascular system. In this context, it has 
been demonstrated that HIIT increases maximal 
oxygen consumption (VO₂max), improves cardiac 
reserve, and regulates blood pressure [13]. 
Additionally, it has been reported that regular HIIT 
training reduces risk factors for cardiovascular 
disease and improves endothelial function [32]. 
Current literature indicates that HIIT has 
significant effects not only on the cardiovascular 
and metabolic systems but also on the 
neuromuscular and hormonal systems. It is 
reported that HIIT training increases muscle 
strength, muscle endurance, and motor unit 
activation; it also contributes to performance 
development by stimulating the release of growth 
hormone and catecholamines [3,7]. These 
physiological responses are attributed to the acute 
stress and adaptation processes resulting from 
HIIT’s high-intensity nature. However, one of the 
key features of HIIT is its metabolic effects that 
persist during the post-exercise period. The 
increase in post-exercise oxygen consumption 
(EPOC) contributes to sustained energy 
expenditure after exercise and helps keep the 
metabolism active for a longer period [5]. This 
makes HIIT a time-efficient training method, 
particularly by producing positive effects on fat 
metabolism and body composition. 

Studies conducted after 2020 emphasize that 
physiological responses to HIIT vary depending on 
individual differences. It is noted that factors such 
as training level, age, gender, and recovery capacity 
significantly influence adaptation processes [7]. 
Additionally, it is stated that different 
combinations of duration, intensity, and rest 
intervals in HIIT protocols lead to distinct 
physiological adaptations. HIIT is a 
multidimensional exercise method that produces 
simultaneous effects on the metabolic, 
cardiovascular, neuromuscular, and hormonal 
systems. Due to its time efficiency and ability to 
produce extensive physiological adaptations in a 
short period, it plays a significant role in both 
performance enhancement and health 

improvement processes. These physiological 
characteristics provide a fundamental basis for 
explaining HIIT’s effects on cognitive performance 
and neurophysiological adaptations. 

 
3.2. Neurocognitive Mechanisms of HIIT 
 

Recent research has increasingly focused on 
the effects of High-Intensity Interval Training 
(HIIT) on cognitive performance and 
neurophysiological adaptations. Beyond its well-
documented physiological benefits, HIIT has been 
shown to influence several cognitive domains, 
including attention, executive functions, cognitive 
flexibility, inhibitory control, and reaction time 
[17,20,22]. These cognitive adaptations are 
thought to result from exercise-induced increases 
in cerebral blood flow, enhanced oxygen delivery 
to the brain, and alterations in neurotransmitter 
activity, particularly involving dopamine and 
norepinephrine [25,27]. Furthermore, one of the 
key characteristics of HIIT is the increase in excess 
post-exercise oxygen consumption (EPOC). This 
phenomenon sustains metabolic activity after 
exercise, thereby increasing energy expenditure 
and producing positive effects, particularly on fat 
metabolism [5]. 

Current studies indicate that HIIT supports 
neuroplasticity and has positive effects on 
attention, executive functions, cognitive flexibility, 
inhibitory control, and reaction time [17,20,22]. 
These effects are attributed to increased cerebral 
blood flow, oxygenation, and neurotransmitter 
activity during exercise; in particular, changes in 
dopamine and norepinephrine levels are thought 
to support cognitive processes and executive 
functioning [25,27]. 

Recent evidence also suggests that HIIT-
induced increases in brain-derived neurotrophic 
factor (BDNF) contribute to synaptic plasticity, 
learning, and memory processes [19]. However, it 
is known that the relationship between exercise 
intensity and cognitive performance is not linear 
and is typically described by an inverted U-shaped 
curve. While moderate-to-high exercise intensities 
may optimize cognitive functioning, excessive 
exercise intensity may temporarily impair 
cognitive processes due to central fatigue and 
increased physiological stress [21,26]. 

It is also noted that the cognitive effects of 
HIIT vary depending on individual differences, 
with fitness level, age, training experience, and 
recovery capacity playing a decisive role in this 
process [8]. Therefore, current findings suggest 
that HIIT represents not only an effective training 
strategy for improving physical fitness but also a 
promising approach for enhancing cognitive 
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performance and supporting neurophysiological 
adaptations. 
 
3.3. HIIT and Cognitive Performance 
 

Cognitive performance is defined as a 
multidimensional construct encompassing mental 
processes such as attention, memory, information 
processing speed, decision-making, and executive 
functions [8]. In the context of sports science, 
cognitive performance is of critical importance, 
particularly in terms of processes such as rapid 
decision-making, reaction time, and the generation 
of motor responses appropriate to environmental 
stimuli. For this reason, the effects of exercise on 
cognitive functions have been the subject of 
increasing research interest in recent years; in 
particular, the role of high-intensity interval 
training (HIIT) in these processes has come to the 
forefront. A review of the literature indicates that 
HIIT has positive effects on cognitive performance, 
particularly in terms of executive functions, 
cognitive flexibility, and inhibitory control. 
Systematic reviews and meta-analyses indicate 
that HIIT interventions may lead to significant 
improvements in attention and executive functions 
across different age groups [17,22]. These effects 
are thought to be related to increased cerebral 
blood flow, oxygenation, and changes in 
neurotransmitter release during exercise [25]. In 
particular, increased activation of the prefrontal 
cortex contributes to improvements in cognitive 
control and decision-making processes. However, 
it has been observed that the relationship between 
exercise intensity and cognitive performance is not 
linear and is most often described by an inverted 
U-shaped curve. According to this model, while the 
cognitive benefits of low-intensity exercise are 
limited, moderate-intensity exercise enhances 
performance by providing an optimal level of 
stimulation. In contrast, the increased 
physiological stress and central fatigue associated 
with high-intensity exercise can lead to the 
depletion of cognitive resources, potentially 
causing temporary impairments in attention, 
decision-making, and information processing 
[21,26]. 

Recent studies indicate that the acute and 
chronic effects of HIIT differ from one another. It 
has been reported that acute sessions can lead to 
short-term cognitive improvements following 
exercise; however, temporary declines in 
performance may be observed during or 
immediately after exercise due to the high 
intensity [17]. In contrast, it is stated that regular 
HIIT training leads to more lasting and positive 
cognitive adaptations in the long term [22]. 

Furthermore, it appears that individual differences 
play a decisive role in the cognitive effects of HIIT. 
Factors such as training level, age, cognitive 
capacity, and recovery time modulate the effect of 
exercise on cognitive performance. In particular, it 
has been reported that trained individuals adapt 
better to high-intensity exercises and experience a 
more limited decline in cognitive performance 
[25]. The effects of HIIT on cognitive performance 
are multifaceted and vary depending on exercise 
intensity, duration, frequency, and individual 
characteristics. While current findings suggest that 
HIIT may have positive effects, particularly on 
executive functions and attention processes, they 
also indicate that these effects are associated with 
optimal exercise intensity. Therefore, it is 
important to design HIIT protocols with individual 
characteristics in mind to optimize cognitive 
performance. 
 
3.4. Neurophysiological Adaptations 
 

The effects of high-intensity interval training 
(HIIT) on cognitive performance are largely 
attributed to the neurophysiological adaptations it 
induces in the central nervous system. Increased 
physiological arousal during exercise leads to a 
significant increase in cerebral blood flow, which 
improves oxygenation of brain tissue and supports 
neuronal activity [25]. Increased cerebral 
perfusion contributes to enhanced functional 
activity in brain regions that play a critical role in 
cognitive processes, particularly the prefrontal 
cortex and hippocampus [17]. Another key 
component of exercise-induced neurophysiological 
changes is the regulation of neurotransmitter 
systems. During HIIT sessions, there is an increase 
in the release of neurotransmitters such as 
dopamine, norepinephrine, and serotonin; this 
contributes to improvements in attention, 
motivation, information processing speed, and 
decision-making processes [25,28]. In particular, 
increased dopaminergic activity helps sustain 
cognitive performance by supporting reward-
motivation mechanisms. An increase in 
norepinephrine, on the other hand, elevates 
arousal levels, thereby accelerating attention and 
response processes. Recent studies have shown 
that HIIT also has significant effects on 
neuroplasticity. Exercise supports synaptic 
plasticity and enhances learning and memory 
processes by increasing the release of various 
neurotrophic factors, particularly brain-derived 
neurotrophic factor (BDNF) [17,20]. It has been 
reported that high-intensity exercises, in 
particular, can elicit stronger neuroplastic 
responses compared to low- and moderate-
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intensity exercises. This forms the biological basis 
for the positive effects of HIIT on cognitive 
performance. However, it is known that 
neurophysiological responses vary depending on 
exercise intensity. While moderate-intensity 
exercise provides optimal levels of 
neurotransmitters and arousal that support 
cognitive performance, increased central fatigue 
and physiological stress during high-intensity 
exercise can lead to temporary impairments in 
cognitive processes [21]. This suggests that the 
relationship between exercise intensity and 
cognitive performance is not linear and can be 
explained by an inverted U-shaped model. 

In addition, the effects of HIIT on the 
autonomic nervous system are a key component of 
neurophysiological adaptations. High-intensity 
exercises increase sympathetic activity, thereby 
elevating the level of physiological arousal; during 
the recovery process, balance is restored as 
parasympathetic activity resumes. This autonomic 
regulation plays a crucial role in the sustainability 
of cognitive performance [25]. The effects of HIIT 
on cognitive performance are explained by the 
interaction of multidimensional 
neurophysiological processes, such as increased 
cerebral blood flow, neurotransmitter release, 
neuroplasticity mechanisms, and autonomic 
nervous system regulation. These adaptations form 
a crucial biological foundation for improving 
cognitive performance and lie at the heart of 
current approaches explaining the exercise-brain 
relationship. 
 

3.5. The Relationship Between Exercise 
Intensity and Cognitive Performance 
 

The relationship between exercise intensity 
and cognitive performance is generally described 
in the literature as a nonlinear relationship and 
explained by the inverted-U hypothesis. According 
to this model, cognitive performance varies 
depending on the level of physiological arousal 
that occurs during exercise and reaches its highest 
level at a specific optimal point [26]. This approach 
demonstrates that the effects of exercise on 
cognitive processes are related not only to physical 
exertion but also to the level of central nervous 
system arousal. The level of physiological arousal 
during low-intensity exercise is insufficient, 
resulting in only a limited effect on attention, 
information processing speed, and executive 
functions. In contrast, moderate-intensity exercise 
contributes to improved cognitive performance by 
providing an optimal level of arousal. It is believed 
that the increased cerebral blood flow, improved 
brain oxygenation, and increased release of 

neurotransmitters such as dopamine and 
norepinephrine during this process support 
cognitive processes [21,25]. In high-intensity 
exercise, however, a decline in cognitive 
performance may be observed due to increased 
physiological stress, metabolic load, and central 
fatigue. This situation can lead to temporary 
impairments in cognitive processes, particularly in 
attention, decision-making, and executive 
functions [26]. The decline in cognitive 
performance observed during high-intensity 
exercise is attributed to the limited availability of 
cognitive resources and the strain placed on the 
central nervous system. However, it is known that 
the relationship between exercise intensity and 
cognitive performance is not fixed and varies 
depending on individual differences. Factors such 
as training level, age, cognitive capacity, and 
recovery time modulate the effect of exercise on 
cognitive performance. In particular, it has been 
reported that trained individuals adapt better to 
high-intensity exercise and experience a more 
limited decline in cognitive performance [25]. 

Recent studies have shown that the 
relationship between exercise intensity and 
cognitive performance is linked not only to 
physiological arousal but also to task type and 
cognitive load. While the effect of exercise may be 
limited in simple cognitive tasks, the impact of 
exercise intensity becomes more pronounced in 
tasks requiring complex executive functions [21]. 
This suggests that the exercise-cognition 
interaction exhibits a task-specific pattern. The 
relationship between exercise intensity and 
cognitive performance exhibits a multidimensional 
and dynamic structure. While the inverted U model 
provides an important theoretical framework for 
explaining this relationship, it is evident that 
variables such as individual characteristics, 
training level, and type of cognitive task modulate 
this relationship. Therefore, it is important to plan 
exercise intensity with individual characteristics in 
mind in order to optimize cognitive performance. 

 

4. DISCUSSION 
 

The findings of the present review indicate 
that High-Intensity Interval Training (HIIT) may 
positively influence cognitive performance through 
a variety of neurophysiological mechanisms. 
Current evidence suggests that HIIT can improve 
cognitive domains such as attention, executive 
functions, cognitive flexibility, inhibitory control, 
and reaction time [17,22]. These findings are 
particularly important for both athletic 
performance and daily cognitive functioning, as 
executive functions play a central role in decision-
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making, problem-solving, and behavioral 
regulation. The observed improvements in 
cognitive performance are generally attributed to 
exercise-induced increases in cerebral blood flow 
and oxygen delivery to the brain, which support 
neuronal activity and cognitive processing [25]. 
Another important mechanism underlying the 
cognitive benefits of HIIT involves exercise-
induced changes in neurotransmitter activity. 
Previous studies have demonstrated that HIIT 
stimulates the release of dopamine, 
norepinephrine, and serotonin, all of which play 
essential roles in attention, motivation, arousal, 
and information processing speed [27–29]. 
Increased dopaminergic activity may enhance 
executive functioning and reward-related 
processes, whereas elevated norepinephrine levels 
contribute to improved attentional focus and 
cognitive responsiveness. These neurochemical 
responses may explain why cognitive performance 
often improves following appropriately prescribed 
HIIT protocols. 

In addition to neurotransmitter regulation, 
current literature highlights the role of brain-
derived neurotrophic factor (BDNF) in mediating 
exercise-related cognitive adaptations [19]. 
Increased BDNF levels support neuroplasticity, 
synaptic transmission, learning, and memory 
processes. It has been suggested that the relatively 
high physiological demands of HIIT may stimulate 
greater BDNF responses compared with lower-
intensity exercise modalities, thereby promoting 
more pronounced cognitive adaptations [17,20]. 
This mechanism provides a neurobiological 
explanation for the positive effects of HIIT on 
executive functions and cognitive flexibility. 

Recent studies have also emphasized that 
lactate should not be viewed solely as a metabolic 
by-product of exercise. Instead, lactate can be 
utilized by the brain as an alternative energy 
substrate and may contribute to neurocognitive 
functioning [14]. During high-intensity exercise, 
elevated lactate production may facilitate neuronal 
energy metabolism and support cognitive 
processes. This emerging perspective has 
expanded the understanding of the physiological 
mechanisms linking HIIT and cognitive 
performance. 

The literature further indicates that the 
cognitive effects of HIIT differ according to 
whether exercise is performed acutely or 
chronically. Acute HIIT sessions may produce 
short-term improvements in attention and 
reaction time following exercise; however, 
temporary reductions in cognitive performance 
may also occur immediately after highly 
demanding exercise sessions due to fatigue-related 

mechanisms [17,21]. In contrast, long-term HIIT 
interventions appear to induce more stable 
cognitive and neurophysiological adaptations 
through repeated exposure to exercise-related 
neuroplastic stimuli [17,22]. 

Despite the positive findings reported in the 
literature, the relationship between exercise 
intensity and cognitive performance does not 
appear to be entirely linear. According to the 
inverted U-shaped model, moderate-to-high 
exercise intensities may optimize cognitive 
functioning by increasing physiological arousal, 
whereas excessively high exercise intensities may 
impair cognitive performance through increased 
fatigue and cognitive resource depletion 
[21,26,34]. Therefore, the effectiveness of HIIT for 
cognitive enhancement appears to depend on 
exercise intensity, recovery duration, training 
status, and individual characteristics. 

Overall, the available evidence suggests that 
HIIT represents a promising exercise strategy for 
improving cognitive performance and promoting 
neurophysiological adaptations. However, 
considerable variability exists across study 
designs, participant characteristics, and exercise 
protocols. Future research should focus on 
standardized HIIT interventions and employ 
multimodal assessment techniques, including 
neuroimaging, electrophysiological measurements, 
and cognitive testing batteries, to further clarify 
the mechanisms underlying exercise-induced 
cognitive adaptations. Longitudinal studies 
involving different age groups and training 
populations are also needed to better understand 
the long-term effects of HIIT on cognitive health 
and brain function. 
 

5. CONCLUSION  
 

The findings of the present review indicate 
that High-Intensity Interval Training (HIIT) may 
positively influence cognitive performance through 
multiple neurophysiological mechanisms. Current 
evidence suggests that HIIT can improve attention, 
executive functions, cognitive flexibility, inhibitory 
control, working memory, and reaction time. These 
cognitive benefits appear to be associated with 
exercise-induced increases in cerebral blood flow, 
enhanced oxygen delivery to the brain, and 
changes in neurotransmitter activity, particularly 
involving dopamine, serotonin, and 
norepinephrine. 

In addition, HIIT has been shown to 
stimulate the release of brain-derived 
neurotrophic factor (BDNF), which plays a crucial 
role in neuroplasticity, synaptic adaptation, 
learning, and memory processes. Recent findings 
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also suggest that lactate, traditionally considered a 
metabolic by-product, may serve as an alternative 
energy source for the brain and contribute to the 
regulation of neurocognitive functions. Together, 
these mechanisms provide a neurophysiological 
basis for the positive effects of HIIT on cognitive 
performance. 

However, the relationship between HIIT and 
cognitive performance is influenced by several 
factors, including exercise intensity, duration, 
recovery interval, training status, age, and 
individual fitness level. While appropriately 
prescribed HIIT protocols may enhance cognitive 
functioning, excessively intense exercise may 
temporarily impair cognitive performance due to 
increased physiological stress and fatigue-related 
mechanisms. 

From a practical perspective, HIIT appears to 
be a time-efficient exercise strategy that may 
support both physical fitness and cognitive health. 
Therefore, coaches, practitioners, and exercise 
professionals should consider not only 
physiological adaptations but also cognitive 
responses when designing HIIT programs. 
Individualized exercise prescription may optimize 
both cognitive and physical outcomes. 

Future research should employ longitudinal 
and experimental designs to further investigate the 
neurophysiological mechanisms underlying HIIT-
induced cognitive adaptations. In particular, 
studies integrating neuroimaging techniques, 
electrophysiological measurements, and cognitive 
performance assessments may provide a more 
comprehensive understanding of the exercise–
brain relationship. 
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