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Abstract 

 Introduction: The exercise was pointed as a low valuable to 

improvement the cognition, but, caffeine and taurine has been used to this 

objective, however, the blood lactate, molecule produced in high-intensity 

exercise, have a central role in this phenomenon. Objective: To verify the acute 

effects of caffeine, taurine, high, and moderate-intensity exercise on cognition 

of healthy older adults, and mechanisms related. Methodology: Seventy-five 

older adults were randomly divided into 5 groups (n=15 each), CAF (subjected 

to 5mg/kg-1), TAU (subjected to 20mg/ kg-1), HIIT (subjected to Hight-

intensity exercise session), MICT (subjected to moderate-intensity exercise 

session) and CG had no supplementation or underwent the exercises. The 
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cognition was evaluated by the inhibitory control across the Go/no-Go (GNG), 

Reaction Time (TR) and Flanker (FLK), performed immediately before, and 

after 60 minutes of their experimental situation. Electroencephalographic data, 

and blood lactate were assessed to try explaining the outcomes. The statistics 

was performed by Kruskal-Wallis with Dunn's posterior test with significance 

of 5%. Results: Caffeine and taurine supplementations did not improve the 

speed of response in the RT, GNG, the congruent and incongruous FLK 

(p>0.05) in this experimental situation. However, the exercises provided acute 

improved response time for GNG (p<0.05), TR (p<0.05), congruent (p<0.0001) 

and incongruous FLK (p<0.001 both) with advantage to high-intensity exercise 

with highest correlation with the blood-lactate levels. Only the high-intensity 

exercise increased the Alpha, Beta waves and the SMR Rhythm power output. 

Conclusion: Contrasting with part of the literature, caffeine and taurine do 

not improve inhibitory control of the young adults, but the high-intensity, but 

not the moderate-intensity exercises session did acute improvement of the 

cognition performance and the on Alpha, Beta band and SMR rhythm power 

output suggesting a possible mechanism under the EF enhancement due to 

sprint interval short exercise. 

 

Keywords: Executive Functions, Inhibitory Control, Intense Exercise, 

Motricity. Sit. 

 

 

PROBLEM AND AIM 

 

EFs, also known as cognitive planning, refer to highly hierarchical mental 

processes that are part of brain functioning that enables mental planning, the 

concatenation of ideas and the reduction of time between thought and action, 

thus being one of the most important functions of the human mind. When one 

needs to pay attention to some cognitive or motor task, or when we are not in 

intuitive activities it would be more difficult to perform these tasks without 

the FE  (Diamond, 2013; Lima et al., 2017). However, the EF requires greater 

effort than performing tasks in an automated way, so that maintaining 

attention or focus on a task requires a greater effort than automating actions 

(Diamond, 2013). 

 It is a consensus that there are three main nuclei of Efs, and that 

this nucleus are advanced compounds of cognition; (i) inhibitory control 
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(Ghacibeh et al., 2007) linked to perception and motricity, (ii) interference 

control such as selective attention and working memory (Wambach et al., 

2011) and (iii) cognitive flexibility closely linked to creativity (Diamond, 2013; 

Lima et al., 2017)  and are fundamental skills for physical, mental, school 

success, skills for day-to-day tasks, cognitive activity, social interactions and 

adequate psychological development (Collins, Roberts, Dias, Everitt, & 

Robbins, 1998). 

 Different possibilities have been described to positively influence 

EFs, such as nutrients, so that caffeine and taurine stand out for a central 

and peripheral activity  (McLellan, Caldwell, & Lieberman, 2016; Santos et 

al., 2014), mental training in the biofeedback modality (Calomeni et al., 2017)  

and physical exercises of various natures, types, volume and intensities (Alves 

et al., 2012; Lima et al., 2017; Liu-Ambrose et al., 2010; Nouchi et al., 2014; 

Vestberg et al., 2012). However, lack about the acute effect of short-

exhaustive exercise need be investigated because, one session of acute 

exercise may be present in several professions as Police, Fireman, or, to 

several sports as soccer, basketball players, or martial arts that before on he 

may be forced to make a quick decision and defects in executive functions, 

especially in reaction time, can cause errors or mistakes leading to an 

inadequate outcome of motor action due to a depression in the speed of mental 

processing. 

 In this same context, the physical exercise has acute and chronic 

effects on cognition. Was reported that the chronic exercise may be very 

important to keep the cognition and the mental processing healthy condition 

(de Greeff et al., 2018; Lima et al., 2017; Macpherson et al., 2017), however, 

the short, or very short term exhaustive exercise may lead to decreasing in 

the mental processing due, perhaps the central fatigue, and can be considered 

immediate and potent, allowing to affirm that EFE improve after an exercise 

session (Jäger et al., 2014; Wen et al., 2018). In another hand, Diamond 

(2013) stated that exercise is one of the most inefficient way to improve 

executive functions, a statement questioned here in this paper when 

comparing the effect of caffeine and taurine with exercise, which allows 

comparing the hypothesis that exercise is a powerful way to improve the 

inhibition control. 

 Several evidences associate exercise with functional and structural 

improvements of the entire brain with different exercise approaches and for 

different populations, from normal children or with ADHD to healthy elderly, 



Rosely Valéria Rodrigues, Andrea Carmen Guimarães, Carlos Soares Pernambuco, Joy Braga Cavalcante, Kennedy 

Maia dos Santos, Ana Paula Azevedo Albuquerque, Paula Paraguassú Brandão, Maria de Nazaré Dias Bello, Glauber 

Lameira de Oliveira, Talita Adão Perini de Olivira, Brisa D’louar Costa Maia, Eder Benício Ramos Lima, Renato 

Ramos Coelho, César Augusto de Souza Santos, Jani Cleria Pereira Bezerra, João Alves de Moraes Filho, Estevão 

Scudese, Leila Castro Gonçalves, Fábio Batista Miranda, Fabio Nascimento da Silva, Renata Alves de Andrade 

Moreira, Edgar Ismael Alarcón Mesa, Marcelo Hübner Moreira, Ronaldo Lins Meira, Fernando Sergio Silva Barbosa, 

Vernon Furtado da Silva, Angela Maria Moed Lopes, Romeu Paulo Martins Silva, Carolina Freitas da Silva, Aristéia 

Nunes Sampaio, Fabrizio Di Mazi, Monica da Silva Cagni, Milena Farah Damous Castanho Ferreira, Adriane Soares 

Modesto, Dora Flora de Carvalho Ribeiro, Edinilson Castro Ribeiro, Anieni Lima Ribeiro, Jaco Navegnates da Silva, 

Elzeliz Nascimento Souza, Raquel Rocha Paiva Maia, Judson Ferreira de Oliveira, Ane Kelly Severino Salvino, 

Michael Douglas Celestino Bispo, João Rafael Valentim-Silva – Caffeine, Taurine, High- and Moderate-

Intensity Exercise on Advanced Cognition of Older Adults 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 10 / January 2022 

6211 

or in pathological conditions such as Alzheimer's or dementia (El-Sayed et al., 

2002; Flöel et al., 2010; Furtado da Silva et al., 2017; Jäger et al., 2014; Liu-

Ambrose et al., 2010; Liu et al., 2017; Nouchi et al., 2014). The present study 

aimed to verify the acute effects of caffeine, or taurine intake, and short-

exhaustive exercise session on advanced cognition compounds of healthy 

young adults and to provide explanations about the electrophysiological 

mechanisms related. 

 

METHODS 

 

Study type and participants 

The Pre-sent study was of the almost experimental type, because it had 

experimental groups chosen at random, through direct invitation of the 

researchers and did not have a control group, however, their control was 

themselves. This study was conducted at a Higher Education Institution in 

Rio Branco, Acre, Brazil. Sixty volunteers with 25.55+3.22 years and 

76.44+15.39 kg of body mass, of both sexes, all residents of Rio Branco, Acre, 

Brazil. 

 

Caffeine and Taurine 

Caffeine (1-3-7-trimethylxanthene) and taurine (amino sulfonic acid) were 

acquired at the Valfarma handling pharmacy located at Avenida Carlo 

Gomes, 1987, Porto Velho, CNPJ: 05.552.589/0001-54, and the reports of 

analysis and traceability of the products were presented, as well as meeting 

the physical and chemical characteristics of each raw material. The material 

were analyzed by High-Performance Liquid Cromatrograph (Shimatzu) and 

before in Mass Spectrometer (Mald Tof/Tof) to determination of their 

composition confirming the caffeine, and taurine both with more than 90% of 

purity. 

 

Design, instruments and study procedures 

The volunteers were instructed to wear light clothing, not to perform vigorous 

physical exercises, or to consume large amounts of caffeine or products 

containing caffeine, such as chocolate, soda, Guarani at least 24 hours before 

the tests. The tests were performed at three separate distinct times for 15 

days between them to avoid any interference that one experimental situation 

could have on the other.  
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The initial group of 60 volunteers was randomly divided into four groups. The 

first group, hereinafter referred to as CON (n=15), did not consume caffeine, 

nor taurine and did not exercise, CAF (n=15), consumed caffeine at 6mgˑkg-1, 

TAU (n=15) consumed Taurine at 40mgˑKg-1 and the third group, called EXE 

(n=15) was submitted to an acute and standardized situation of exhausting 

exercise of short duration until exhaustion (see the Run Shuttle session). 

 The executive function tests in the CON groups were performed 

before and after 60 minutes in a passive resting situation. For the CAF and 

TAU groups, supplementation was  performed before and after 60 minutes, 

since the literate you state that your maximum concentrations happen 

between 40 and 60 minutes remaining for up to 240 minutes (Haskell, 

Kennedy, Wesnes, Milne, & Scholey, 2007; Outlaw et al., 2014). The group 

submitted to exhaustive exercise performed the tests immediately after the 

exercise. 

 

Executive Function Assessment 

To measure changes in the inhibition, control the participants completed the 

Reaction Time, Go/no-Go and Flanker tests, the latter, in its congruent and 

incongruous version, were applied. Initially, before data collection, the 

subjects went through two consecutive sessions of habituation with 50 tests 

each and, without then, another 50 experiments were carried out, the latter 

50 counting as results. The same procedure was performed for the Pre- and 

for the Post--Test. All three tests were performed on computers, inside a 

computer laboratory of the UNINORTE University Center, with controlled 

temperature, lightning, and sound to avoid interference. 

 The Go/no-Go test required a binary decision on each stimulus. 

According to the type of stimulus, the subject should react (Go) or not (no-Go). 

Therefore, this test is considered a measure of inhibition response and is 

generally used to evaluate the ability to inhibit the "overbearing" response. 

Specifically, the test required participants to respond quickly, as quickly as 

possible and accurately to a circle of 5.5 cm in diameter with a massive green 

color that occurred in between 40 and 60% of the trials and not respond to a 

non-target circle of 5.5 cm with a different color pattern and that diameter 

that occurred between 40 and 60% of the trials randomly and with different 

stimulus times so that there was no Pre-diction of when the circle would 

appear. 
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As for the T-test of R and simple choice, the volunteer should react to a 

stimulus as soon as possible. This stimulus was the appearance of a 5.5 cm 

ball, black in color on the computer screen, with different stimulus times so 

that there was no Pre-diction of when the circle would appear. 

 Finally, the Flanker has two versions, the congruent in which the 

test presents equal stimuli and the incongruous, in which the test presents 

different stimuli to which the volunteer must identify the stimulus before 

making the decision. The stimulus is a screen with black arrows of varying 

size and quantity in which the subject should Press the arrow of the computer 

keyboard according to the side that the center arrow of the screen appeared. If 

the center arrow was pointing left the left arrow of the keyboard should be 

pressed, and otherwise, if the center arrow was pointed to the right, the right 

arrow of the keyboard should be pressed. In the congruent version, all arrows 

would point to the same side, however, in the incongruous, the arrows would 

appear in different directions, forcing the subject to first identify the arrow to 

the right side.  

 

Acquisition of electroencephalographic signals 

In order to verify the amplitude of the Alpha and SMR bands, EEG-

Neurofeedback Procomp+ (Touch technology-Canada) was used. This 

equipment has its own grounding, condition that minimizes the interference 

of electrical signals or electromagnetic noise which if not controlled would 

impair the reliability of signal capture. For the present study, the distribution 

occurred at scalp point CZ and at auricular points A1 and A2, as 

recommended in the international 10-20 system (Klem et al., 1958) when the 

objective is the verification of the standard modulator of cortex (da Silva et 

al., 2016). So, the Alpha wave Bata wave and SMR rhythm were assessed 

before and after the interventions, however, after the EF tests. The data 

acquiring have 3 minutes of recording separated at one minute of resting. In 

addition, the data was acquired in a calm place, with sound and light 

controlled and, with no details that would distract the volunteer. All 

acquisition data were performed with opened eyes. 

 

Shuttle Run 

The Shuttle Run was used with the objective of providing a standard exercise, 

of short duration until exhaustion as described in previous studies (Léger, 

Mercier, Gadoury, & Lambert, 2017; Ramsbottom, Brewer, & Williams, 1988. 
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The stress tests were carried out at night, in the parking lot of the 

aforementioned educational institution, in a flat place and with mild 

temperature. All subjects answered a small questionnaire to identify data, 

such as name and age. 

 To perform the test, a flat site with at least 25 meters, a laptop, 

sound box, 4 cones, crepe tape, stopwatch, scoreboard with number of turns 

and annotation sheets were required. The test was applied to groups of 5 

people, who ran together, at a rhythm based on audio recorded especially for 

this purpose. They traveled a space of 20 meters, delimited between 2 parallel 

lines. The audio at specific intervals for each stage, and each beep the 

evaluated should cross with one of the feet one of the 2 parallel lines, that is, 

coming out of one of the lines ran towards the other, crossed the line with at 

least one of the feet and, upon hearing another "beep", came back in the 

opposite direction. 

 In audio, the end of a stage is signaled with 2 consecutive beeps and 

with a voice warning the completed stage number. The duration of the test 

depends on the cardiorespiratory fitness of each person, being progressive and 

maximum, less intense at the beginning and becoming more intense at the 

end, making a possible total of 21 minutes (stages). 

 Then, the number of arrivals is compared with the reference table for 

determining the speed achieved. Immediately after the determination of the 

speed, this data is used in one for the calculation of vo2 max (procedure not 

performed). These procedures were previously described(Léger et al., 2017; 

Ramsbottom et al., 1988)  and validity determined by different authors found 

high or very high correlation(r calculated up to 0.96 in correlation test with 

spirometer) (Paliczka, Nichols, Boreham, V.J., & A.K., 1987; Ramsbottom et 

al., 1988). 

 

Statistical Analysis 

To verify the normality of the data, the Kolmogorov-Smirnov statistical test 

was performed. For data processing, variance analysis ANOVA THREE WAY 

with significance of 5% was used. All tests were performed with a significance 

of 5% in the Graph Pad Prism 5.0 program. 

 

Research Ethics 

This research complied with all mandatory requirements in accordance with 

law no. 466/2012 of the National Health Council of Brazil and was approved 
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by the Ethics Council duly consolidated under the number of CAAE: 

44907715.2.0000.5653 on 07/27/2015. All volunteers signed the free and 

informed consent form, were informed of the risks and benefits of the 

research, as well as all phases of the research, where they could decline their 

participation at the time they wished without entailing any penalty on the 

volunteer or any of the researchers and that their participations would not be 

remunerated. 

 

RESULTS 

 

Single both of exhaustive exercise provoke acute enhancement in 

inhibitory control, but not CAF and TAU 

The data are shown in Figure 1 show that in all tests the Pre-test had similar 

results with no difference between the groups(p>0.05). Caffeine and taurine 

were not able to modify the inhibition control of young adults in any of the 

tests (p>0.05). However, the high intensity exhaustive exercise performed 

until exhaustion increase the reaction to the Go/no-Go of the Pre- to the Post- 

test (Fig. 1A) (p<0.05) and the moment Post- the EXE test also showed a 

difference for the results of the other groups (Fig. 1A) (p<0.05). The reaction 

time also showed a difference from Pre- to Post-test only in EXE (Fig. 1B) 

(p<0.05) with a similar result for the comparison of EXE results with that of 

the other groups (Fig. 1B) (p<0.05). As for the Flanker, there was a clear 

difference between the EXE Pre- (Fig. 1C) (p<0.0001) and, compared to the 

results of the other groups, there was a similar result (Fig. 1C) (p<0.0001) in 

its congruent version and, in its incongruous version, an equal effect of EXE 

was noted for both the Post- compared to the Pre- (Fig. 1D) (p<0.0001) as to 

the comparison between the EXE results and the other groups (Fig. 1D) 

(p<0.0001). 
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Figure 1: Inhibitory Control. Sixty subjects were divided and three groups, Control (CON, n=15) Caffeine (CAF, 

n=15), Taurine (TAU, n=15) and Exercise (EXE, n=15) and submitted to four tests to determine the inhibitory control 

(A) Go/no-Go, (B) Reaction Time, (C) Congruent Flanker and (D) Flanker Incongruent immediately before the 

experimental situations and 60 minutes after supplementation with caffeine (6mgˑkg-1) and Taurine (40mgˑKg-1) and 

immediately after the exhaustive exercise(Run Shuttle). The ANOVA THREE WAY and Dunn's subsequent test with 

5% significance was used to determine the possible differences between the Pre and The Post- Test intragroup 

differences and intergroup differences. Note: (ns= not significant) (1A and 1B *= p<0.05 for EXE Post- vs Pre- and §= 

p<0.05 EXE Post- vs CAF Post-, TAU Post- CON Post-) 1C and 1D ****= p<0.001 for EXE Post- vs. Pre- and §= 

p<0.001 EXE Post- CAF Powder, TAU Post- CON Post-); (Pre = baseline data; Post = comparison data). 

 

Single both of exhaustive exercise provoke acute enhancement in 

Alpha, Beta and SMR EEG bands, but not CAF and TAU 

For all electrophysiological parameters, Alpha wave (Fig 2A), Beta wave (Fig. 

2B), and SMR rhythm (Fig. 2C) all exhibited no difference in absolute power 

output to CAF, TAU and CON groups (p>0.05).  

 To the Alpha Band the CAF reached in Pre- 3.99+7.01mV and in 

Post-moment 4.48+12.35mV (p>0.05), the TAU reached in Pre- 4.02+1.03mV 

and in Post-moment 4.56+1.65mV (p> 0.05), the CON reached in Pre- 

3.56+2.66mV and in Post-moment 4.18+3.22mV (p>0.05) (Fig. 2B), however, 

the EXE reached in Pre- 4.07+7.01mV and in post-moment 12.48+12.35) with 

difference (p= 0.0001). 

 To the Beta Band the CAF reached in Pre- 3.49+2.39mV and in Post-

moment 4.87+7.50mV (p>0.05), the TAU reached in Pre- 4.51+3.66mV and in 

Post-moment 4.21+3.12mV (p> 0.05), the CON reached in Pre- 5.11+6.21mV 

and in Post-moment 6.03+5.98mV (p>0.05) (Fig. 2B), however, the EXE 
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reached in Pre- 4.81+2.49mV and in psot-moment 8.87+7.50) with difference 

(p= 0.0001). 

 To the SMR Rhythm CAF reached in Pre- 5.98+3.11mV and in Post-

moment 7.26+4.18mV (p>0.05), the TAU reached in Pre- 7.12+5.78mV and in 

Post-moment 6.32+4.23mV (p> 0.05), the CON reached in Pre- 8.51+7.36mV 

and in post-moment 8.11+6.25mV (p>0.05) (Fig. 2B), however, the EXE 

reached in Pre- 6.98+3.41mV and in post-moment 12.26+5.68) with difference 

(p= 0.0001). 
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Figure 2: Cortical waves. Sixty-eight subjects between 18 and 28 years old of both sexes, were selected and divided 

into control group composed by 32 (n=32) subjects, and the experimental group with 36 (n=36) subjects.  They are 

submitted to four minutes of data collection of Alpha, SMR and Beta cortical waves. Alpha (A), SMR (B) and Beta 

(C). The ANOVA THREE WAY and Dunn’s subsequent test with 5% significance was used to determine the possible 

differences between the Pre- and The Post- Test intragroup differences and intergroup differences. Note: (A, B and C 

* = p <0.0001 Post- vs- Pre); (Pre = baseline data; Post = comparison data). 

 

DISCUSSION 

 

The Pre-sent study aimed to investigate the effect of caffeine, taurine, and 

intense exercise on the inhibiting control of healthy adults. The data here 

showed no effect of caffeine and taurine, while the proposed exercise was able 

to improve the inhibitory control in all tests. Although the mechanisms by 

which the behavior described here were not investigated, according to the 

literature, the substances used  here are consider as a central nervous system 

stimulant, it due to the use in a stimulant drinks, because, previously was 

identified activation of the central nervous system (Graham, 2001; McLellan 
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et al., 2016; Nehlig, Daval, & Debry, 1992). Otherwise it seems that the 

physical component Pre-sent in exercise has some influence on the inhibition 

control as previously demonstrated  (Chang et al., 2015; Guiney, Lucas, 

Cotter, & Machado, 2015; Loprinzi & Kane, 2015)  and that the data from this 

investigation corroborate. 

 By the use of the specific mechanisms of the caffeine seems that of 

the main means that this compound is associated with improvement of 

cognitive performance and an antagonism the receptors of adenosine A1 and 

A2a  (Lorist & Tops, 2003; Wells et al., 2013)  inside the brain, relieving 

symptoms of central fatigue  (Davis et al., 2003). The blockade of  adenosine 

receptors promoted by caffeine is seems to propitiate an excitation of the 

ethical skeletal muscle leading to better coupling and contraction, increased 

muscle strength, working capacity and power  (Tallis, Duncan, & James, 

2015), however, these data are still controversial, where other authors have 

not evidenced increased strength and potency, which may otherwise be 

associated with an effect of habituation of the intake of this compound in 

different beverages and foods (Wilk, Krzysztofik, Filip, Zajac, & Del Coso, 

2019). 

 The intake of taurine can benefit the cardiac and skeletal muscles, 

modulating the calcium channels, favoring cardiac contraction and helping in 

the distribution of blood (Huxtable, 2017). A greater cerebral blood flow 

resulting from the response to this substance intake may influence brain 

activation, which is considered the most likely mechanism related to the 

possible effect of this compound on cognition, and motive activities such as 

those proposed here (Huxtable, 2017). However, neither caffeine nor taurine 

had an effect on the inhibitory control; therefore, the present discussion will 

be primarily focused on the effect of exercise observed here in the inhibiting 

control of young adults, to which it is the central issue of this study. The data 

here displayed about the effect of caffeine and taurine disagree with many 

part of the literature that treat this theme (Addicott et al., 2009; Alhaider et 

al., 2010; Lorist & Tops, 2003; Meeusen et al., 2013; Mosca et al., 2014; Nehlig 

et al., 1992). Indeed, here we challenged the affirmation of Diamond (2013) 

who postulated that exercise is the most inefficient way to improve executive 

functions. 

 Different actions can improve EF in an acute or chronic way, in 

people with different ages and physical and mental conditions (Furtado da 

Silva et al., 2017; Lima et al., 2017; Verburgh et al., 2014; Wen et al., 2018). 
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Regarding the improvements observed (Jo et al., 2018) described that an 

aerobic exercise session can reduce the interference between cognition and 

learning, that is, it is able to facilitate the acquisition of the transit of 

information to perform motor procedures. What has been somewhat confirmed 

here, because if the inhibition control is part of the superior cognitive 

functions and they seem to have been positively influenced by exercise it is 

reasonable to think that this improvement can play an important role on the 

cognition and motricity of the group that was part of the research here. 

 Another study demonstrated that cognitive performance maybe  

related to  exercise intensity and this fact probably has implications for the 

sports, educational and occupational environment (Rattray & Smee, 2016) 

important for future work, as well as simplification for the discussion of the 

Pre-sent study. The data shown here corroborate these authors, although the 

experimental situation used here was intense and exhaustive exercise 

differently from previous studies that used resistance or aerobic exercises 

with moderate to intense intensity as a priority. 

 Previous studies have reported that an acute session of aerobic 

exercise can improve EF, including inhibitory control, in different populations  

(Byun et al., 2014; Hyodo et al., 2012; Tsukamoto et al., 2017; Yanagisawa et 

al., 2010). In addition, it has been previously demonstrated that the 

improvement of inhibitory control induced by aerobic exercise is related to the 

improvement of neural activity (Hyodo et al., 20102; Yanagisawa et al., 

2010).. Also along the same lines,  Byun et al., á (2014) demonstrated that the 

increase in cerebral neural activity induced by aerobic exercise is related to 

increased neural arousal, a  fact that was expected for caffeine and seems not 

to have happened. Based on these findings, previous studies have proposed 

that the potential mechanism underlying the improvement of the inhibition 

control is associate do with increased cerebral neuronal activation and 

stimulation (Silva et al., 2020; Souza et al., 2019). This may be a mechanism 

linked to the behaviors observed here for the inhibitory control (Byun et al., 

2014; Hyodo et al., 2012; Yanagisawa et al., 2010). 

 This increase in neural excitability can be mediated by a number of 

different mechanisms such as increased cerebral blood flow (Guiney et al., 

2015), neurogenesis, synaptic plasticity, cell proliferation, acute increase in 

brain-derived neurotrophic factor (Tsai et al., 2014),and associated neural 

efficiency, which may be partially dependent on cardiorespiratory fitness 

(Tsai, Pan, Chen, Wang, & Chou, 2016). However, due to what was observed 
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for exercise, differently to what was observed for caffeine and taurine, 

probably the increase in blood flow (Tsai et al., 2016)  refers, should be the 

main mechanism that provided the aforementioned improvement in the 

inhibition control of young adults, conclusion made when observing that the 

exercise proposed here and the subsequent data collection was immediately 

after exercise. 

 Crush and Loprinzi (2017), in an extensive investigation that sought 

to determine the effect of exposure time of moderate intensity exercise, 

recovery time and different combinations of these two factors noted that all 

training regimens benefited from planning capacity, memory, inhibitory 

control and also described that there is an effect dose exercise response and 

recovery on EF, which in fact corroborate the data of the present study. 

 To train to explain the behavior here observed to the EF, the 

electrophysiological data were acquired. Here, the CAF and TAU did not 

affect the Alpha wave, Beta wave, and the Sensory Motor Rhythm. Here, all 

parameters were modified by exercise, however, the caffeine and taurine did 

not affect the brain electrophysiological pattern, which can help us to explain 

why these substances did not improved the EF. Another studies displayed 

improvement in EF in response to exercise (de Greeff et al., 2018; Souza et al., 

2019; Tsai et al., 2016), although, Diamond (2013) postulated that the 

exercise is not the best way to improve the EF. 

 In another hand, studies has been shown that the caffeine is able to 

improve the EF (Lorist & Tops, 2003; McLellan et al., 2016; Mitchell et al., 

2011; Scholey & Kennedy, 2004). About the taurine, although several 

physiological and nutritional functions were identified (Huxtable, 2017; 

Stavsky & Maitra, 2019), in regards the EF no data were available until this 

moment, however, one study display that the taurine can affect the brain 

wave patterns similarly to the alcohol (Neuwirth et al., 2019). 

 Together, the data demonstrated here give theoretical support to the 

findings observed here in such a way that the exhaustive exercise with short 

duration promotes immediate positive effects on the inhibition control of 

young adults, probably mediated to the improvement on the  Alpha, Beta and 

SMR power output. Thus, there is consistent evidence that short-term 

exhaustive exercise can improve the inhibiting control and decision-making of 

healthy young adults that may be associated with cognition and brain health. 
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CONCLUSIONS 

 

In spite of a series of previous evidence on the contrary, caffeine and/or 

taurine per se did not improve advanced cognitive functions of the young 

subjects of this present study, as the promoted by the intense and exhaustive 

session of exercise programmed to them. The effects of exercise on inhibitory 

control, as seen in this present study, is not new evidence but brings some 

interesting details in which it refers to the intensity of the employed 

exercises. On the other hand, the study also demonstrated a visible 

relationship of the exercise nature with the cortical Alpha, Beta and SMR 

bands, evidence that can be an important start point to a more detailed 

explanation about the electrophysiological mechanisms underserving our 

propulsive mind. To progress on this direction, it is suggested a strong dose of 

research centering on this modality of exercise about advanced cognition 

compounds as well as to other human executive functions. 

 

 

BIBLIOGRAPHY 

 
1. Addicott, M. A., Yang, L. L., Peiffer, A. M., Burnett, L. R., Burdette, J. H., Chen, M. Y., 

Hayasaka, S., Kraft, R. A., Maldjian, J. A., & Laurienti, P. J. (2009). The effect of daily 

caffeine use on cerebral blood flow: How much caffeine can we tolerate? Human Brain 

Mapping. https://doi.org/10.1002/hbm.20732 

2. Alhaider, I. A., Aleisa, A. M., Tran, T. T., Alzoubi, K. H., & Alkadhi, K. A. (2010). Chronic 

caffeine treatment prevents sleep deprivation-induced impairment of cognitive function 

and synaptic plasticity. Sleep, 33(4), 437–444. https://doi.org/10.1093/sleep/33.4.437 

3. Alves, C. R., Gualano, B., Takao, P. P., Avakian, P., Fernandes, R. M., Morine, D., & 

Takito, M. Y. (2012). Effects of acute physical exercise on executive functions: a 

comparison between aerobic and strength exercise. Journal of Sport & Exercise 

Psychology, 34(4), 539–549. https://doi.org/10.1123/jsep.34.4.539 T4  - A Comparison 

between Aerobic and Strength Exercise PM  - 22889693 M4  - Citavi 

4. Byun, K., Hyodo, K., Suwabe, K., Ochi, G., Sakairi, Y., Kato, M., Dan, I., & Soya, H. 

(2014). Positive effect of acute mild exercise on executive function via arousal-related 

prefrontal activations: An fNIRS study. NeuroImage. 

https://doi.org/10.1016/j.neuroimage.2014.04.067 

5. Calomeni, M. R., Furtado da Silva, V., Velasques, B. B., Feijó, O. G., Bittencourt, J. M., & 

Ribeiro de Souza e Silva, A. P. (2017). Modulatory Effect of Association of Brain 

Stimulation by Light and Binaural Beats in Specific Brain Waves. Clinical Practice & 

Epidemiology in Mental Health, 13(1), 134–144. 

https://doi.org/10.2174/1745017901713010134 

6. Chang, Y. K., Chu, C. H., Wang, C. C., Wang, Y. C., Song, T. F., Tsai, C. L., & Etnier, J. 

L. (2015). Dose-response relation between exercise duration and cognition. Medicine and 



Rosely Valéria Rodrigues, Andrea Carmen Guimarães, Carlos Soares Pernambuco, Joy Braga Cavalcante, Kennedy 

Maia dos Santos, Ana Paula Azevedo Albuquerque, Paula Paraguassú Brandão, Maria de Nazaré Dias Bello, Glauber 

Lameira de Oliveira, Talita Adão Perini de Olivira, Brisa D’louar Costa Maia, Eder Benício Ramos Lima, Renato 

Ramos Coelho, César Augusto de Souza Santos, Jani Cleria Pereira Bezerra, João Alves de Moraes Filho, Estevão 

Scudese, Leila Castro Gonçalves, Fábio Batista Miranda, Fabio Nascimento da Silva, Renata Alves de Andrade 

Moreira, Edgar Ismael Alarcón Mesa, Marcelo Hübner Moreira, Ronaldo Lins Meira, Fernando Sergio Silva Barbosa, 

Vernon Furtado da Silva, Angela Maria Moed Lopes, Romeu Paulo Martins Silva, Carolina Freitas da Silva, Aristéia 

Nunes Sampaio, Fabrizio Di Mazi, Monica da Silva Cagni, Milena Farah Damous Castanho Ferreira, Adriane Soares 

Modesto, Dora Flora de Carvalho Ribeiro, Edinilson Castro Ribeiro, Anieni Lima Ribeiro, Jaco Navegnates da Silva, 

Elzeliz Nascimento Souza, Raquel Rocha Paiva Maia, Judson Ferreira de Oliveira, Ane Kelly Severino Salvino, 

Michael Douglas Celestino Bispo, João Rafael Valentim-Silva – Caffeine, Taurine, High- and Moderate-

Intensity Exercise on Advanced Cognition of Older Adults 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 10 / January 2022 

6222 

Science in Sports and Exercise, 47(1), 159–165. 

https://doi.org/10.1249/MSS.0000000000000383 

7. Collins, P., Roberts, A. C., Dias, R., Everitt, B. J., & Robbins, T. W. (1998). Perseveration 

and strategy in a novel spatial self-ordered sequencing task for nonhuman primates: 

Effects of excitotoxic lesions and dopamine depletions of the prefrontal cortex. Journal of 

Cognitive Neuroscience. https://doi.org/10.1162/089892998562771 

8. Crush, E. A., & Loprinzi, P. D. (2017). Dose-Response Effects of Exercise Duration and 

Recovery on Cognitive Functioning. Perceptual and Motor Skills. 

https://doi.org/10.1177/0031512517726920 

9. da Silva, V. F., Calomeni, M. R., Moreira Nunes, R. A., Pimentel, C. E., Martins, G. P., da 

Cruz Araruna Oliveira, P., Silva, P. B., & de Souza e Silva, A. P. R. (2016). Brain 

stimulation used as biofeedback in neuronal activation of the temporal lobe area in 

autistic children. Arquivos de Neuro-Psiquiatria. https://doi.org/10.1590/0004-

282X20160092 

10. Davis, J. M., Zhao, Z., Stock, H. S., Mehl, K. A., Buggy, J., & Hand, G. A. (2003). Central 

nervous system effects of caffeine and adenosine on fatigue. American Journal of 

Physiology-Regulatory, Integrative and Comparative Physiology. 

https://doi.org/10.1152/ajpregu.00386.2002 

11. de Greeff, J. W., Bosker, R. J., Oosterlaan, J., Visscher, C., & Hartman, E. (2018). Effects 

of physical activity on executive functions, attention and academic performance in 

preadolescent children: a meta-analysis. In Journal of Science and Medicine in Sport. 

https://doi.org/10.1016/j.jsams.2017.09.595 

12. Diamond, A. (2013). Executive Functions. Annu. Rev. Psychol, 64, 135–168. 

https://doi.org/10.1146/annurev-psych-113011-143750 

13. El-Sayed, E., Larsson, J. O., Persson, H. E., & Rydelius, P. A. (2002). Altered Cortical 

Activity in Children with Attention-Deficit/Hyperactivity Disorder during Attentional 

Load Task. Journal of the American Academy of Child and Adolescent Psychiatry, 41(7), 

811–819. https://doi.org/10.1097/00004583-200207000-00013 

14. Flöel, A., Ruscheweyh, R., Krüger, K., Willemer, C., Winter, B., Völker, K., Lohmann, H., 

Zitzmann, M., Mooren, F., Breitenstein, C., & Knecht, S. (2010). Physical activity and 

memory functions: Are neurotrophins and cerebral gray matter volume the missing link? 

NeuroImage, 49(3), 2756–2763. https://doi.org/10.1016/j.neuroimage.2009.10.043 

15. Furtado da Silva, V., Simões, K. M., de Freire, I. A., Cárdenas, R. N., O Gonçalvez, L. G., 

Borges, C. J., Militão, A. G., & Valentim-Silva, J. R. (2017). Quality of Life, Cognitive 

Impairment, Treatment, and Physical Exercise in Patients with Parkinson’s Disease: A 

Review. Journal of Exercise Physiology, 20(5). 

https://www.asep.org/asep/asep/JEPonlineOCTOBER_5_2017_Valentim-Silva.pdf 

16. Ghacibeh, G. A., Mirpuri, R., Drago, V., Jeong, Y., Heilman, K. M., & Triggs, W. J. (2007). 

Ipsilateral motor activation during unimanual and bimanual motor tasks. Clinical 

Neurophysiology, 118(2), 325–332. https://doi.org/10.1016/j.clinph.2006.10.003 

17. Graham, T. E. (2001). Caffeine and exercise metabolism, endurance and performance. In 

Sports Medicine. https://doi.org/10.2165/00007256-200131110-00002 

18. Guiney, H., Lucas, S. J., Cotter, J. D., & Machado, L. (2015). Evidence cerebral blood-flow 

regulation mediates exercise-cognition links in healthy young adults. Neuropsychology. 

https://doi.org/10.1037/neu0000124 

19. Haskell, C. F., Kennedy, D. O., Wesnes, K. A., Milne, A. L., & Scholey, A. B. (2007). A 

double-blind, placebo-controlled, multi-dose evaluation of the acute behavioural effects of 



Rosely Valéria Rodrigues, Andrea Carmen Guimarães, Carlos Soares Pernambuco, Joy Braga Cavalcante, Kennedy 

Maia dos Santos, Ana Paula Azevedo Albuquerque, Paula Paraguassú Brandão, Maria de Nazaré Dias Bello, Glauber 

Lameira de Oliveira, Talita Adão Perini de Olivira, Brisa D’louar Costa Maia, Eder Benício Ramos Lima, Renato 

Ramos Coelho, César Augusto de Souza Santos, Jani Cleria Pereira Bezerra, João Alves de Moraes Filho, Estevão 

Scudese, Leila Castro Gonçalves, Fábio Batista Miranda, Fabio Nascimento da Silva, Renata Alves de Andrade 

Moreira, Edgar Ismael Alarcón Mesa, Marcelo Hübner Moreira, Ronaldo Lins Meira, Fernando Sergio Silva Barbosa, 

Vernon Furtado da Silva, Angela Maria Moed Lopes, Romeu Paulo Martins Silva, Carolina Freitas da Silva, Aristéia 

Nunes Sampaio, Fabrizio Di Mazi, Monica da Silva Cagni, Milena Farah Damous Castanho Ferreira, Adriane Soares 

Modesto, Dora Flora de Carvalho Ribeiro, Edinilson Castro Ribeiro, Anieni Lima Ribeiro, Jaco Navegnates da Silva, 

Elzeliz Nascimento Souza, Raquel Rocha Paiva Maia, Judson Ferreira de Oliveira, Ane Kelly Severino Salvino, 

Michael Douglas Celestino Bispo, João Rafael Valentim-Silva – Caffeine, Taurine, High- and Moderate-

Intensity Exercise on Advanced Cognition of Older Adults 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 10 / January 2022 

6223 

guaraná in humans. Journal of Psychopharmacology. 

https://doi.org/10.1177/0269881106063815 

20. Huxtable, R. J. (2017). Physiological actions of taurine. Physiological Reviews. 

https://doi.org/10.1152/physrev.1992.72.1.101 

21. Hyodo, K., Dan, I., Suwabe, K., Kyutoku, Y., Yamada, Y., Akahori, M., Byun, K., Kato, 

M., & Soya, H. (2012). Acute moderate exercise enhances compensatory brain activation 

in older adults. Neurobiology of Aging. 

https://doi.org/10.1016/j.neurobiolaging.2011.12.022 

22. Jäger, K., Schmidt, M., Conzelmann, A., & Roebers, C. M. (2014). Cognitive and 

physiological effects of an acute physical activity intervention in elementary school 

children. Frontiers in Psychology. https://doi.org/10.3389/fpsyg.2014.01473 

23. Jo, J. S., Chen, J., Riechman, S., Roig, M., & Wright, D. L. (2018). The protective effects 

of acute cardiovascular exercise on the interference of procedural memory. Psychological 

Research. https://doi.org/10.1007/s00426-018-1005-8 

24. Klem, G., Luders, H., Jasper, H., & Elger, C. (1958). The ten-twenty electrode system of 

the International Federation. Electroencephalography and Clinical Neurophysiology, 

10(2), 371–375. https://doi.org/10.1016/0013-4694(58)90053-1 

25. Léger, L. A., Mercier, D., Gadoury, C., & Lambert, J. (2017). The multistage 20 metre 

shuttle run test for aerobic fitness The multistage 20 metre shuttle run test for aerobic 

fitness. Journal of Sports Sciences, 0414(November), 93–101. 

https://doi.org/10.1080/02640418808729800 

26. Lima, R. F., Da Silva, V. F., De Oliveira, G. L., De Oliveira, T. A. P., Filho, J. F., 

Mendonça, J. G. R., Borges, C. J., Militão, A. G., Freire, I. A., & Valentim-Silva, J. R. 

(2017). Practicing karate may improves executive functions of 8-11-year-old 

schoolchildren. Journal of Physical Education and Sport, 17(4). 

https://doi.org/10.7752/jpes.2017.04283 

27. Liu-Ambrose, T., Nagamatsu, L. S., Graf, P., Beattie, B. L., Ashe, M. C., & Handy, T. C. 

(2010). Resistance Training and Executive Functions: A 12-Month Randomised 

Controlled Trial. Archives of Internal Medicine, 170(2), 170–178. 

https://doi.org/10.1001/archinternmed.2009.494 

28. Liu, T., Wong, G. H., Luo, H., Tang, J. Y., Xu, J., Choy, J. C., & Lum, T. Y. (2017). 

Everyday cognitive functioning and global cognitive performance are differentially 

associated with physical frailty and chronological age in older Chinese men and women. 

Aging and Mental Health, 1–6. https://doi.org/10.1080/13607863.2017.1320700 

29. Loprinzi, P. D., & Kane, C. J. (2015). Exercise and cognitive function: A randomized 

controlled trial examining acute exercise and free-living physical activity and sedentary 

effects. Mayo Clinic Proceedings. https://doi.org/10.1016/j.mayocp.2014.12.023 

30. Lorist, M. M., & Tops, M. (2003). Caffeine, fatigue, and cognition. Brain and Cognition. 

https://doi.org/10.1016/S0278-2626(03)00206-9 

31. Macpherson, H., Teo, W. P., Schneider, L. A., & Smith, A. E. (2017). A life-long approach 

to physical activity for brain health. Frontiers in Aging Neuroscience. 

https://doi.org/10.3389/fnagi.2017.00147 

32. McLellan, T. M., Caldwell, J. A., & Lieberman, H. R. (2016). A review of caffeine’s effects 

on cognitive, physical and occupational performance. In Neuroscience and Biobehavioral 

Reviews. https://doi.org/10.1016/j.neubiorev.2016.09.001 

33. Meeusen, R., Roelands, B., & Spriet, L. L. (2013). Caffeine, exercise and the brain. Nestle 

Nutrition Institute Workshop Series. https://doi.org/10.1159/000350223 



Rosely Valéria Rodrigues, Andrea Carmen Guimarães, Carlos Soares Pernambuco, Joy Braga Cavalcante, Kennedy 

Maia dos Santos, Ana Paula Azevedo Albuquerque, Paula Paraguassú Brandão, Maria de Nazaré Dias Bello, Glauber 

Lameira de Oliveira, Talita Adão Perini de Olivira, Brisa D’louar Costa Maia, Eder Benício Ramos Lima, Renato 

Ramos Coelho, César Augusto de Souza Santos, Jani Cleria Pereira Bezerra, João Alves de Moraes Filho, Estevão 

Scudese, Leila Castro Gonçalves, Fábio Batista Miranda, Fabio Nascimento da Silva, Renata Alves de Andrade 

Moreira, Edgar Ismael Alarcón Mesa, Marcelo Hübner Moreira, Ronaldo Lins Meira, Fernando Sergio Silva Barbosa, 

Vernon Furtado da Silva, Angela Maria Moed Lopes, Romeu Paulo Martins Silva, Carolina Freitas da Silva, Aristéia 

Nunes Sampaio, Fabrizio Di Mazi, Monica da Silva Cagni, Milena Farah Damous Castanho Ferreira, Adriane Soares 

Modesto, Dora Flora de Carvalho Ribeiro, Edinilson Castro Ribeiro, Anieni Lima Ribeiro, Jaco Navegnates da Silva, 

Elzeliz Nascimento Souza, Raquel Rocha Paiva Maia, Judson Ferreira de Oliveira, Ane Kelly Severino Salvino, 

Michael Douglas Celestino Bispo, João Rafael Valentim-Silva – Caffeine, Taurine, High- and Moderate-

Intensity Exercise on Advanced Cognition of Older Adults 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 10 / January 2022 

6224 

34. Mitchell, E. S., Slettenaar, M., vd Meer, N., Transler, C., Jans, L., Quadt, F., & Berry, M. 

(2011). Differential contributions of theobromine and caffeine on mood, psychomotor 

performance and blood pressure. Physiology and Behavior. 

https://doi.org/10.1016/j.physbeh.2011.07.027 

35. Mosca, E. V., Ciechanski, P., Roy, A., Scheibli, E. C., Ballanyi, K., & Wilson, R. J. A. 

(2014). Methylxanthine reversal of opioid-induced respiratory depression in the neonatal 

rat: Mechanism and location of action. Respiratory Physiology and Neurobiology. 

https://doi.org/10.1016/j.resp.2014.06.002 

36. Nehlig, A., Daval, J. L., & Debry, G. (1992). Caffeine and the central nervous system: 

mechanisms of action, biochemical, metabolic and psychostimulant effects. In Brain 

Research Reviews. https://doi.org/10.1016/0165-0173(92)90012-B 

37. Neuwirth, L. S., Kim, Y., Barrerra, E. D., Jo, C., Chrisphonte, J. M., Hameed, N., Rubi, 

S., Dacius, T. F., Skeen, J. C., Bonitto, J. R., Khairi, E., Iqbal, A., Ahmed, I., Masood, S., 

Tranquilee, B., & Thiruverkadu, V. (2019). Early Neurodevelopmental Exposure to Low 

Lead Levels Induces Fronto-executive Dysfunctions That Are Recovered by Taurine Co-

treatment in the Rat Attention Set-Shift Test: Implications for Taurine as a 

Psychopharmacotherapy Against Neurotoxicants. In Advances in Experimental Medicine 

and Biology. https://doi.org/10.1007/978-981-13-8023-5_70 

38. Nouchi, R., Taki, Y., Takeuchi, H., Sekiguchi, A., Hashizume, H., Nozawa, T., Nouchi, H., 

& Kawashima, R. (2014). Four weeks of combination exercise training improved 

executive functions, episodic memory, and processing speed in healthy elderly people: 

Evidence from a randomized controlled trial. Age, 36(2), 787–799. 

https://doi.org/10.1007/s11357-013-9588-x 

39. Outlaw, J. J., Wilborn, C. D., Smith-ryan, A. E., Hayward, S. E., Urbina, S. L., Taylor, L. 

W., & Foster, C. A. (2014). Acute effects of a commercially-available pre-workout 

supplement on markers of training : a double-blind study. Journal of the International 

Society of Sports Nutrition, 1–9. https://doi.org/10.1186/s12970-014-0040-0 

40. Paliczka, V. J., Nichols, A. K., Boreham, C. A. G., V.J., P., & A.K., N. (1987). A Multi-

stage shuttle run as apredictor of running performance and Maximal Oxygen Uptake in 

Adults. British Journal of Sports Medicine, 21(4), 163–165. 

http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed1b&NEWS=N&AN=

3435818%5Cnhttps://www.scopus.com/inward/record.url?eid=2-s2.0-

0023511848&partnerID=40&md5=a3ded6ac93ff7952accfde9b4fe49d27 

41. Ramsbottom, R., Brewer, J., & Williams, C. (1988). A PROGRESSIVE SHUTTLE RUN 

TEST TO ESTIMATE MAXIMAL OXYGEN UPTAKE. Br. J. Sports Med. BritJ.Sports 

Med, 22(4), 141–144. https://doi.org/10.1136/bjsm.22.4.141 

42. Rattray, B., & Smee, D. J. (2016). The effect of high and low exercise intensity periods on 

a simple memory recognition test. Journal of Sport and Health Science. 

https://doi.org/10.1016/j.jshs.2015.01.005 

43. Santos, V. G. F., Santos, V. R. F., Felippe, L. J. C., Almeida, J. W., Bertuzzi, R., Kiss, M. 

A. P. D. M., & Lima-Silva, A. E. (2014). Caffeine reduces reaction time and improves 

performance in simulated-contest of taekwondo. Nutrients, 6(2), 637–649. 

https://doi.org/10.3390/nu6020637 

44. Scholey, A. B., & Kennedy, D. O. (2004). Cognitive and physiological effects of an “energy 

drink”: An evaluation of the whole drink and of glucose, caffeine and herbal flavouring 

fractions. Psychopharmacology. https://doi.org/10.1007/s00213-004-1935-2 



Rosely Valéria Rodrigues, Andrea Carmen Guimarães, Carlos Soares Pernambuco, Joy Braga Cavalcante, Kennedy 

Maia dos Santos, Ana Paula Azevedo Albuquerque, Paula Paraguassú Brandão, Maria de Nazaré Dias Bello, Glauber 

Lameira de Oliveira, Talita Adão Perini de Olivira, Brisa D’louar Costa Maia, Eder Benício Ramos Lima, Renato 

Ramos Coelho, César Augusto de Souza Santos, Jani Cleria Pereira Bezerra, João Alves de Moraes Filho, Estevão 

Scudese, Leila Castro Gonçalves, Fábio Batista Miranda, Fabio Nascimento da Silva, Renata Alves de Andrade 

Moreira, Edgar Ismael Alarcón Mesa, Marcelo Hübner Moreira, Ronaldo Lins Meira, Fernando Sergio Silva Barbosa, 

Vernon Furtado da Silva, Angela Maria Moed Lopes, Romeu Paulo Martins Silva, Carolina Freitas da Silva, Aristéia 

Nunes Sampaio, Fabrizio Di Mazi, Monica da Silva Cagni, Milena Farah Damous Castanho Ferreira, Adriane Soares 

Modesto, Dora Flora de Carvalho Ribeiro, Edinilson Castro Ribeiro, Anieni Lima Ribeiro, Jaco Navegnates da Silva, 

Elzeliz Nascimento Souza, Raquel Rocha Paiva Maia, Judson Ferreira de Oliveira, Ane Kelly Severino Salvino, 

Michael Douglas Celestino Bispo, João Rafael Valentim-Silva – Caffeine, Taurine, High- and Moderate-

Intensity Exercise on Advanced Cognition of Older Adults 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 10 / January 2022 

6225 

45. Silva, V. F. da, Junior, G. de B. V., Filho, G. O., Vieira, M. A. M., Coelho, E. C. da S., 

Araújo, T. S. de, Oliveira, G. L. de, Oliveira, T. A. P. de, Sena, A. E. C., Ferreira-da-Silva, 

C. S. D. L., Rodrigue, R. V., & Valentim-Silva, J. R. (2020). ACUTE EFFECT OF 

RESISTANCE VS AEROBIC TRAINING ON EXECUTIVE FUNCTIONS OF OLDER 

ADULTS. Sport Science (Travnik), 13(March 2021), 122–128. 

46. Souza, T. R., Campos, P. F., Almeida, M., Faria, V. M., Silveira Chaves, B., Faria, W. M., 

Neves, C. M., & Valentim-Silva, J. R. (2019). Exercício progressivo de curtíssima duração 

possui potente efeito sobre a memória de trabalho, controle inibitório e motricidade fina 

de adultos jovens sedentários. / Progressive exercise of very short duration has a potent 

effect on working memory, inhib. Motricidade, 15(S3), 154–163. 

http://search.ebscohost.com/login.aspx?direct=true&db=sph&AN=139298355&site=ehost-

live 

47. Stavsky, J., & Maitra, R. (2019). The Synergistic Role of Diet and Exercise in the 

Prevention, Pathogenesis, and Management of Ulcerative Colitis: An Underlying 

Metabolic Mechanism. Nutrition and Metabolic Insights. 

https://doi.org/10.1177/1178638819834526 

48. Tallis, J., Duncan, M. J., & James, R. S. (2015). What can isolated skeletal muscle 

experiments tell us about the effects of caffeine on exercise performance? In British 

Journal of Pharmacology. https://doi.org/10.1111/bph.13187 

49. Tsai, C. L., Chen, F. C., Pan, C. Y., Wang, C. H., Huang, T. H., & Chen, T. C. (2014). 

Impact of acute aerobic exercise and cardiorespiratory fitness on visuospatial attention 

performance and serum BDNF levels. Psychoneuroendocrinology. 

https://doi.org/10.1016/j.psyneuen.2013.12.014 

50. Tsai, C. L., Pan, C. Y., Chen, F. C., Wang, C. H., & Chou, F. Y. (2016). Effects of acute 

aerobic exercise on a task-switching protocol and brain-derived neurotrophic factor 

concentrations in young adults with different levels of cardiorespiratory fitness. 

Experimental Physiology. https://doi.org/10.1113/EP085682 

51. Tsukamoto, H., Takenaka, S., Suga, T., Tanaka, D., Takeuchi, T., Hamaoka, T., Isaka, T., 

& Hashimoto, T. (2017). Effect of exercise intensity and duration on postexercise 

executive function. Medicine and Science in Sports and Exercise. 

https://doi.org/10.1249/MSS.0000000000001155 

52. Verburgh, L., Königs, M., Scherder, E. J. A., & Oosterlaan, J. (2014). Physical exercise 

and executive functions in preadolescent children, adolescents and young adults: a meta-

analysis. British Journal of Sports Medicine, 48(12), 973–979. 

https://doi.org/10.1136/bjsports-2012-091441 

53. Vestberg, T., Gustafson, R., Maurex, L., Ingvar, M., & Petrovic, P. (2012). Executive 

functions predict the success of top-soccer players. PLoS ONE, 7(4). 

https://doi.org/10.1371/journal.pone.0034731 

54. Wambach, D., Lamar, M., Swenson, R., Penney, D. L., Kaplan, E., & Libon, D. J. (2011). 

Digit Span. In Encyclopedia of Clinical Neuropsychology (pp. 844–849). 

https://doi.org/10.1007/978-0-387-79948-3_1288 

55. Wells, A. J., Hoffman, J. R., Gonzalez, A. M., Stout, J. R., Fragala, M. S., Mangine, G. T., 

McCormack, W. P., Jajtner, A. R., Townsend, J. R., & Robinson, E. H. (2013). 

Phosphatidylserine and caffeine attenuate postexercise mood disturbance and perception 

of fatigue in humans. Nutrition Research. https://doi.org/10.1016/j.nutres.2013.03.009 



Rosely Valéria Rodrigues, Andrea Carmen Guimarães, Carlos Soares Pernambuco, Joy Braga Cavalcante, Kennedy 

Maia dos Santos, Ana Paula Azevedo Albuquerque, Paula Paraguassú Brandão, Maria de Nazaré Dias Bello, Glauber 

Lameira de Oliveira, Talita Adão Perini de Olivira, Brisa D’louar Costa Maia, Eder Benício Ramos Lima, Renato 

Ramos Coelho, César Augusto de Souza Santos, Jani Cleria Pereira Bezerra, João Alves de Moraes Filho, Estevão 

Scudese, Leila Castro Gonçalves, Fábio Batista Miranda, Fabio Nascimento da Silva, Renata Alves de Andrade 

Moreira, Edgar Ismael Alarcón Mesa, Marcelo Hübner Moreira, Ronaldo Lins Meira, Fernando Sergio Silva Barbosa, 

Vernon Furtado da Silva, Angela Maria Moed Lopes, Romeu Paulo Martins Silva, Carolina Freitas da Silva, Aristéia 

Nunes Sampaio, Fabrizio Di Mazi, Monica da Silva Cagni, Milena Farah Damous Castanho Ferreira, Adriane Soares 

Modesto, Dora Flora de Carvalho Ribeiro, Edinilson Castro Ribeiro, Anieni Lima Ribeiro, Jaco Navegnates da Silva, 

Elzeliz Nascimento Souza, Raquel Rocha Paiva Maia, Judson Ferreira de Oliveira, Ane Kelly Severino Salvino, 

Michael Douglas Celestino Bispo, João Rafael Valentim-Silva – Caffeine, Taurine, High- and Moderate-

Intensity Exercise on Advanced Cognition of Older Adults 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 10 / January 2022 

6226 

56. Wen, X., Zhang, Y., Gao, Z., Zhao, W., Jie, J., & Bao, L. (2018). Effect of mini-trampoline 

physical activity on executive functions in preschool children. BioMed Research 

International. https://doi.org/10.1155/2018/2712803 

57. Wilk, M., Krzysztofik, M., Filip, A., Zajac, A., & Del Coso, J. (2019). The effects of high 

doses of caffeine on maximal strength and muscular endurance in athletes habituated to 

caffeine. Nutrients. https://doi.org/10.3390/nu11081912 

58. Yanagisawa, H., Dan, I., Tsuzuki, D., Kato, M., Okamoto, M., Kyutoku, Y., & Soya, H. 

(2010). Acute moderate exercise elicits increased dorsolateral prefrontal activation and 

improves cognitive performance with Stroop test. NeuroImage. 

https://doi.org/10.1016/j.neuroimage.2009.12.023 

 


