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Mental fatigue (MF) is a psycho-biological state caused by a prolonged period of 

demanding cognitive activity. The effects of MF on basketball performance were 

comprehensively investigated in the literature. However, the effects of MF on basketball 

technical and tactical performance and the recovery strategy to counteract MF and 

basketball performance remain unclear. The objective of this study is to investigate the 

effects of MF on basketball technical and tactical performance and mindfulness training 
on the recovery of MF, technical and tactical performance among university students. A 

pre- and post-test approach with cluster Randomized Controlled Trial (cRCT) was 

applied in this study. The sample size was calculated by the Software package 

G*Power3.1. Considering the design effect, 54 male basketball players (n=18 each group) 

were finally recruited from three universities and aged at 18-24 years were randomly 

assigned into control group (CG), mental fatigue group (MFG) and mental fatigue-

mindfulness group (MF-MG). A 30-min Stroop task was first used to induce MF in MFG 

and MF-MG. Then, the 30-min brief audio mindfulness training was applied in MF-MG. 

MF and mindfulness state were measured by visual analog scale (VAS) and five facet 

mindfulness questionnaire (FFMQ) respectively. The basketball performance was 

recorded in the small side game (SSG). The results from Generalized Estimating 

Equations (GEE) indicated that MF significantly influenced the attention level with the 
significant decrease in the score of attention focus (MD=3.61, p<0.001) and attention 

shift (MD=3.11, p<0.001) of basketball players; the efficiency score (MD=2.22, 

p=0.006), with significant decreases in the number of points (MD=2.28, p<0.001), field 

goals made (MD=0.94, p<0.001) and increase in the number of rebounds (MD=-1.06, 

p<0.001); the tactical performance with significant decreases in the number of ball 

reversal (BR)(MD=0.56, p=0.030), on-ball screen (ONBS)(MD=1.50, p<0.001) and 

increase in dribble penetration into the key area (DPKA)(MD=-1.56, p<0.001); the 

mindfulness state with the significant decrease in the score of mindfulness state 

(MD=8.39, p<0.001) form pre-test to post-test in MFG. On the other hand, the 

mindfulness training counteracted the effects of MF on the score of attention focus 
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(MD=0.39, p=1.000) and attention shift (MD=0.28, p=1.000); the efficiency score 

(MD=-1.78, p p=0.083) including the number of points (MD=-1.44, p=0.056), rebounds 

(MD=0.17, p=0.058) and field goals made (MD=-0.56, p=0.001); the tactical 

performance including BR (MD=0.33, p=1.000), ONBS (MD=-0.78, p=0.378) and 

DPKA (MD=0.22, p=1.000); the score of mindfulness state (MD=-7.33, p<0.001) from 
pre-test to post-test in MF-MG. Except from pre-test to post-test, just in post-test, results 

also showed that there was a significant impairment of MF on the score of attention focus 

(MD=3.78, p<0.001) and attention shift (MD=3.33, p=0.005); efficiency score 

(MD=2.94, p=0.017) including points (MD=2.50, p<0.001), the number of rebounds 

(MD=-1.33, p<0.001) and field goals made (MD=1.39, p<0.001); the tactical 

performance including BR (MD=0.72, p=0.018), DPKA (MD=-1.94, p=0.022) and off-

ball screen (OFFBS) (MD=1.00, p=0.025); the score of mindfulness state (MD=7.67, 

p=0.032) in MFG compared with CG. On the other hand, results showed the recovery of 

mindfulness training on the score of attention focus (MD=-3.61, p<0.001) and attention 

shift (MD=-3.00, p=0.008); efficiency score (MD=-2.67, p=0.092) including points 

(MD=-3.06, p<0.001) and the number of field goals made (MD=-1.22, p<0.001); the 

tactical performance including BR (MD=-0.78, p=0.013), DPKA (MD=2.39, p=0.004) 
ONBS (MD=-1.61, p=0.011) and OFFBS (MD=-1.33, p<0.001); the score of 

mindfulness state (MD=-16.39, p<0.001) in MF-MG compared with MFG at post-test. 

In conclusion, MF significant impaired the basketball technical and tactical performance, 

and mindfulness training was an effective method to counteract the negative effects of 

MF on basketball technical and tactical performance. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

iii 

Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Doktor Falsafah 

 

 

KESAN KELETIHAN MENTAL TERHADAP PRESTASI TEKNIKAL DAN 

TAKTIKAL PEMAIN BOLA KERANJANG UNIVERSITI DAN STRATEGI 

PEMULIHAN LATIHAN MINDA 

 

 

Oleh 

 

 

CAO SHUDIAN 

 

 

Mac 2023 

 

 

Pengerusi :   Profesor Soh Kim Geok, PhD 

Fakulti :   Pengajian Pendidikan 

 

 

Keletihan mental (MF) adalah keadaan psiko-biologi yang disebabkan oleh tempoh 

aktiviti kognitif yang menuntut yang berpanjangan. Kesan MF pada prestasi bola 

keranjang telah disiasat secara komprehensif dalam kesusasteraan. Walau bagaimanapun, 

kesan MF terhadap prestasi teknikal dan taktikal bola keranjang dan strategi pemulihan 

untuk mengatasi prestasi MF dan bola keranjang masih tidak jelas. Objektif kajian ini 

adalah untuk menyiasat kesan MF terhadap prestasi teknikal dan taktikal bola keranjang 
dan latihan kesedaran terhadap pemulihan MF, prestasi teknikal dan taktikal dalam 

kalangan pelajar universiti. Pendekatan ujian pra dan pasca dengan Percubaan Terkawal 

Rawak kluster (cRCT) telah digunakan dalam kajian ini. Saiz sampel dikira oleh pakej 

Perisian G*Power3.1. Memandangkan kesan reka bentuk, 54 pemain bola keranjang 

lelaki (n=18 setiap kumpulan) akhirnya direkrut dari tiga universiti dan berumur 18-24 

tahun secara rawak ditugaskan ke dalam kumpulan kawalan (CG), kumpulan keletihan 

mental (MFG) dan kesedaran keletihan mental. kumpulan (MF-MG). Tugas Stroop 30 

minit pertama kali digunakan untuk mendorong MF dalam MFG dan MF-MG. 

Kemudian, latihan kesedaran audio ringkas selama 30 minit telah digunakan dalam MF-

MG. MF dan keadaan kesedaran diukur dengan skala analog visual (VAS) dan soal 

selidik kesedaran kesedaran lima aspek (FFMQ). Persembahan bola keranjang 

direkodkan dalam permainan sampingan kecil (SSG). Keputusan daripada Generalized 
Estimating Equations (GEE) menunjukkan bahawa MF secara signifikan mempengaruhi 

tahap perhatian dengan penurunan ketara dalam skor tumpuan perhatian (MD=3.61, 

p<0.001) dan anjakan perhatian (MD=3.11, p<0.001) bola keranjang pemain; skor 

kecekapan (MD=2.22, p=0.006), dengan penurunan ketara dalam bilangan mata 

(MD=2.28, p<0.001), matlamat lapangan dibuat (MD=0.94, p<0.001) dan peningkatan 

dalam bilangan lantunan (MD=-1.06, p<0.001); prestasi taktikal dengan penurunan 

ketara dalam bilangan pembalikan bola (BR)(MD=0.56, p=0.030), skrin atas bola 

(ONBS)(MD=1.50, p<0.001) dan peningkatan dalam penembusan menggelecek ke 

dalam kawasan utama (DPKA)(MD=-1.56, p<0.001); keadaan kesedaran dengan 

penurunan ketara dalam skor keadaan kesedaran (MD=8.39, p<0.001) membentuk ujian 
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pra hingga ujian pasca dalam MFG. Sebaliknya, latihan kesedaran mengatasi kesan MF 

pada skor tumpuan perhatian (MD=0.39, p=1.000) dan anjakan perhatian (MD=0.28, 

p=1.000); skor kecekapan (MD=-1.78, p p=0.083) termasuk bilangan mata (MD=-1.44, 

p=0.056), lantunan (MD=0.17, p=0.058) dan gol padang yang dibuat (MD=-0.56, p 

=0.001); prestasi taktikal termasuk BR (MD=0.33, p=1.000), ONBS (MD=-0.78, 
p=0.378) dan DPKA (MD=0.22, p=1.000); skor keadaan kesedaran (MD=-7.33, 

p<0.001) daripada ujian pra hingga ujian pasca dalam MF-MG. Kecuali daripada ujian 

pra hingga ujian pasca, hanya dalam ujian pasca, keputusan juga menunjukkan terdapat 

kemerosotan ketara MF pada skor tumpuan perhatian (MD=3.78, p<0.001) dan peralihan 

perhatian (MD=3.33, p=0.005); skor kecekapan (MD=2.94, p=0.017) termasuk mata 

(MD=2.50, p<0.001), bilangan lantunan (MD=-1.33, p<0.001) dan gol padang yang 

dibuat (MD=1.39, p<0.001) ; prestasi taktikal termasuk BR (MD=0.72, p=0.018), DPKA 

(MD=-1.94, p=0.022) dan skrin luar bola (OFFBS) (MD=1.00, p=0.025); skor keadaan 

kesedaran (MD=7.67, p=0.032) dalam MFG berbanding dengan CG. Sebaliknya, 

keputusan menunjukkan pemulihan latihan kesedaran pada skor tumpuan perhatian 

(MD=-3.61, p<0.001) dan anjakan perhatian (MD=-3.00, p=0.008); skor kecekapan 

(MD=-2.67, p=0.092) termasuk mata (MD=-3.06, p<0.001) dan bilangan gol padang 
yang dibuat (MD=-1.22, p<0.001); prestasi taktikal termasuk BR (MD=-0.78, p=0.013), 

DPKA (MD=2.39, p=0.004) ONBS (MD=-1.61, p=0.011) dan OFFBS (MD=-1.33, 

p<0.001); skor keadaan kesedaran (MD=-16.39, p<0.001) dalam MF-MG berbanding 

dengan MFG pada ujian pasca. Kesimpulannya, MF menjejaskan prestasi teknikal dan 

taktikal bola keranjang dengan ketara, dan latihan kesedaran adalah kaedah yang 

berkesan untuk mengatasi kesan negatif MF terhadap prestasi teknikal dan taktikal bola 

keranjang. 
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1 

CHAPTER 1 

1 INTRODUCTION 

1.1 Background 

Modern athletic basketball competition has been deeply loved by people on a global 

scale, becoming one of the most popular sports (Qingyong & Zhengji, 2019). In China, 
through nearly 30 years of league practice and professional operation, the Chinese 

Basketball Association (CBA) has gradually developed and expanded (Yang et al., 2021). 

Especially in February 2017, after Yao Ming was elected chairman of the association, 

he carried out a drastic reform of the Basketball Association, “opening up” to run sports, 

and mobilizing the whole society to participate in basketball, and achieving remarkable 

results (Qingyong & Zhengji, 2019). 

However, the development of basketball in China is not always going well. For instance, 

the Chinese men’s basketball team lost to Poland and Venezuela in the 2019 Basketball 

World Cup at home, stopping in the top 16 (Xuang & Shusheng, 2021), and subsequently 

disqualified from the Tokyo Olympic Games. It is the first time the Chinese men’s 

basketball team has missed the Olympic Games since 1984 (Yang et al., 2021). It is 

necessary to determine why Chinese basketball players cannot perform well. Prior 

studies analyzed the causes of failure and found that low shooting from outside, few 

rebounds, low shooting from free throws, and more turnovers were the main reason for 

technology (Yang et al., 2021). In addition, emotional public opinion was also a critical 
factor in psychology. Fans’ ridicule catalyzes pressure, and fans’ comments are the 

pressure catalyst of the Chinese men's basketball team.  

1.1.1 Psychology, Mental Fatigue, and Basketball Performance 

A psychological state is an important factor in sports performance. For instance, for some 

athletes, pressure situations and attentional disruptions can result in adverse effects on 

performance (Hill et al., 2017). Specifically, heightened anxiety levels can compromise 

an athlete’s ability to concentrate on task-relevant information in the present moment 

(Beilock & Carr, 2002). Basketball performance is affected by several conditional, 
including motor skills, technical-tactical performance, and psychological factors, such 

as hand coordination, lower-body power, the ability to change direction, offensive and 

defensive agility, memory-retention, selective attention, prediction, reduced lower-body 

sidedness (Kioumourtzoglou et al., 1998; Spiteri et al., 2017). In basketball performance, 

a study reported that pressure negatively affected the quality of decisions for highly 

complex situations (Kinrade et al., 2015), and basketball players made worse decisions 

in high-criticality possessions (e.g., high stress) than those in low-criticality possessions 

(Bar-Eli & Tractinsky, 2000). During the pandemic of COVID-19, it is difficult for 

basketball athletes to continue training or competing as usual. The period of physical 

inactivity would negatively influence their physical ability and mental health (Lorenzo 

Calvo et al., 2021), such as anxiety, depression, and post-traumatic stress disorder (Mon 

et al., 2020). 
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Techniques and tactics actions play essential roles in basketball, especially now that the 

physical demand of the matches has significantly increased after the changes in the rules 

that occurred in the 2000s (Cormery et al., 2008). Such changes have occurred because 

of the specific demands of the games, with offensive, defensive and transition tactics, in 

which players use techniques and tactics actions to solve tasks (Cormery et al., 2008). 
The defensive (e.g., shooting, rebounding, passing, and dribbling) and offensive skills 

(e.g., blocking, stealing, and rebounding) of basketball have a strong influence on team 

success (Lamas et al., 2015). Basketball is non-deterministic, which can be modeled as 

a dynamic system with two opposing teams in offense and defense (Bourbousson et al., 

2010; Gréhaigne & Godbout, 1995; Lamas et al., 2017). They organize behaviors to 

score or prevent opponent to score during offense and defense, respectively, and the 

offensive team tries to create space in the opponents’ defensive system to obtain the 

opportunity. These behaviors always transform between offensive and defensive states 

(Bourbousson et al., 2010). By comparing the different game types (e.g., close, balanced, 

and unbalanced scores) and the outcome of game, the differences between winning and 

losing teams was investigated (Leite et al., 2009). The longer ball possessions and the 

more passes and points in different defensive systems determined the offensive success 
in close games (Ruano et al., 2006). On the other hand, the screen's orientation on the 

ball and the dribbler's actions after a screen were important for basketball success in this 

particular type of game. (Ruano et al., 2006). The defensive rebounds are the most 

significant factor to decide winning from losing. 

In contrast, as for the unbalanced games, the defensive rebounds, assists, and 2-point 

field goals are different between losing teams and winning teams (Ruano et al., 2008). 

Study analyzed 306 regular and professional games. The results showed that the 

defensive rebounds, assists, accuracy in 3- point field goals and 3-point field goals 

dominated the winning. (García et al., 2013). However, there was different in 17 playoffs  

games, only the defensive rebounds determined the win (García et al., 2013). However, 

the psychological state has always influenced technical and tactical performance. In 

fierce competitions, athletes could not always perform well, especially the game results 

are significantly meaningful for them. In this case, their performance might be impaired 

by the higher pressure and cognitive burden, (Nieuwenhuys & Oudejans, 2012) which 

can interfere athletes’ attention and induce anxiety. (Englert & Bertrams, 2012b; 
Oudejans et al., 2011). In this situation, self-control would be exerted to regulate their 

anxiety and attention (Baumeister et al., 2007; Englert, 2016; Englert & Bertrams, 2012a; 

Wilson et al., 2009). The process of exerting self-control can improve their execution of 

desired behaviors and help them focus on task-relevant actions leading to the 

improvement of performance (Baumeister et al., 2007; Englert, 2016). However, the 

excessive use of self-control exerting can cause the failure in efforts. Then, the ego 

depletion or mental fatigue (MF) would be induced (Baumeister et al., 2016). 

Mental fatigue (MF) is a psycho-biological state caused by a prolonged period of 

demanding cognitive activity. There are a lot of aspects that were affected by MF in daily 

life, such as the decreased cognitive ability and acute feeling of tiredness (Boksem & 

Tops, 2008; Marcora et al., 2009; Van Cutsem et al., 2017). Recent studies aimed at 

investigating the effects of MF showed that MF harms athletic performance (Grgic et al., 

2022; Habay et al., 2021; Pageaux & Lepers, 2018; Van Cutsem et al., 2017), such as 

the decision-making and response accuracy and speed in motor skills. MF also impairs 

the soccer, badminton, basketball, and cricket performance (Habay et al., 2021). 
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Although MF is a current research topic, as early as 20th century, the people researched 

the impacts of MF on physical performance.  

1.1.2 Mindfulness Training as a Recovery Intervention 

Many studies investigated mindfulness training in sports areas (Buhlmayer et al., 2017; 

Noetel et al., 2019), and they indicated that mindfulness training could decrease 

psychological stress leading athletes to more goal-oriented performance. On the other 

hand, the physiological and psychological surrogates improved significantly following 

mindfulness practice and sports performance. The strategy of mindfulness training could 

be considered a complementary training method for mental skills for athletes. In addition, 

Previous studies proved that mindfulness (or meditation) training could resist the adverse 

effects of MF. For instance, Friese et al., 2012 argued that the self-control could be 

improved by a brief mindfulness meditation under low resources condition (Friese et al., 

2012). Yusainy and Lawrence (2015) showed that mentally fatigued partisans who 
received mindfulness induction behaved less aggressively than those without 

mindfulness induction. Mindfulness is rooted in Buddhism (Bodhi, 2011), and it is 

defined as the awareness that emerges from paying attention to objects on purpose, and 

without judging the unfolding of experience (Kabat-Zinn, 2003b). There are different 

types of mindfulness training, such as yoga or meditation (Bergomi et al., 2015). In 

successful mindfulness meditation, meditators do not judge or evaluating their current 

thoughts, feelings, and bodily sensations but they can experience them. (Baer et al., 

2006). 

Mindfulness has become the latest representative of cognitive behavioral therapy. Doctor 

Kabat Zinn is the first western scholar to introduce mindfulness to the discipline of 

psychotherapy, and he found mindfulness-based stress reduction (MBSR), based on 

which researchers created MMFT, and studies proved the MMFT can mitigate the 

attentional performance lapses and self-reported mind wandering. Afterward, other 

scholars found mindfulness-based cognitive therapy (MBCT), acceptance and 

commitment therapy (ACT) and dialectical behavior therapy (DBT). These therapies 
have been proven to have a good curative effect on eating disorders, drug abuse, 

personality disorders, anxiety disorders, and trauma (Si, 2014). 

As early as 1985, Kabat-Zinn first used mindfulness in sports (Ludwig & Kabat-Zinn, 

2008). He conducted a two-week to seven-month mindfulness training for yachtsmen at 
college and Olympic levels. The training content included general meditation in group 

and individual forms and pre-competition training. At present, the mindfulness-based 

training methods in sports psychology have included mindfulness-acceptance-

commitment approach (MAC) and the mindfulness sports performance enhancement 

(MSPE) (Gardner & Moore, 2007). MSPE is a new psychological training method 

developed by Kaufman et al. (2009) (Kaufman et al., 2009) that can improve fluency 

state, sports performance, and psychological factors. In this method, athletes conduct 

consistent and regular mindfulness training to cultivate mindfulness skills under 

guidance, which urges them to achieve a mentality like flow experience to prepare for 

excellent behavioral performance. MAC is a well-developed and structured mindfulness 
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training method developed by Gardner and Moore (2004, 2005, 2007) (Gardner & 

Moore, 2007).  

MAC training program not only elaborates on the two Zen concepts of “mindfulness” 

and “acceptance” but also puts forward the core viewpoint of “values” and distinguishes 

“emotion-driven behavior” and “value-driven behavior.” Gardner and Moore believe 

that MAC training can help guide athletes to clarify their values and use the concepts of 

“mindfulness” and “acceptance” to invest more in “value-driven behavior” (Zhang et al., 

2012). However, without clear values, athletes can directly invest in “value-driven 

behavior.” Gangyan Si believed that although MAC has put forward its core concept of 
“value,” which aims to help athletes find appropriate values and develop “value-driven 

behavior” to solve the problem of behavior input, in essence, it is because it highlights 

an individualistic value (Si et al., 2011). Value-driven behavior also highlights self and 

does not solve the relationship between self and society. It is also challenging to integrate 

oneself into the environment and process. For example, the core value of athletes is the 

pursuit of excellence, which encountered various problems and confusion in this process. 

For example, a person is very clear about their goals and abilities but is too nervous about 

letting go under pressure. They have a strong enterprising spirit or personality but 

encounter the unique system situation of their country and produce inner conflict. 

Therefore, the psychological training methods that can help athletes grow must conform 

to their social and cultural conditions. Based on his years of working experience in front-
line sports psychological training and previous research results, Gangyan Si introduced 

another Zen thought - “consciousness.” Consciousness is not the persistence of thinking 

but the awareness of new wisdom in life. When a person cannot be persistent, his beliefs 

or ideas about the importance of things in life will also have a new understanding. Instead 

of being stubborn in unchanging beliefs or ideas, he can show flexibility in thinking 

about beliefs or ideas under different space-time conditions. Use values that are different 

from the past and more integrated with society to look at sports career and life 

development, and look at interpersonal and social relations from a new perspective. It 

mainly involves the views and responses to the results of the competition and various 

problems that may occur in sports training to better participate in sports competition and 

achieve physical health, mental health, and harmony. It is from the creative 

understanding of things or a new perspective. The basis on the MAC training program 
proposed by Gardner and Moore. Gangyan Si and his partners developed the training 

program of Mindfulness-Acceptance-Insight-Commitment (MAIC) by integrating the 

local concepts of “social orientation values” and “awareness” Based on the training 

procedure of MAIC, the mindfulness training course includes seven parts: preparation, 

mindfulness, self-centeredness, acceptance, values and awareness, input, and 

comprehensive training (Gangyan; & Danran, 2015). 

Under Chinese social and cultural conditions, it is inappropriate to copy western theories 

and methods completely when carrying out psychological training for local athletes. The 

emergence of the MAC intervention method undoubtedly provides a new perspective for 

applying local sports psychology. Researchers hope to truly serve athletes with the 

developed content, methods, and concepts in MAC localization in China (Gangyan; & 

Danran, 2015).  
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Finally, the implementation of mindfulness training has some barriers, such as the long 

duration and that usually the mindfulness processes need highly trained therapists and 

many settings (Gardner & Moore, 2004; Pineau et al., 2014). For the feasibility of 

mindfulness training, this study used the brief mindfulness intervention. The 

effectiveness of brief mindfulness intervention was proved in previous studies (Perry, J. 
E. et al., 2017; Shaabani et al., 2020; Stocker et al., 2019; Wang et al., 2017; Yusainy & 

Lawrence, 2015b). 

1.2 Problem Statement 

Since Yao Ming became the chairman of the China Basketball Association in 2017, 

Chinese basketball has ushered in a new period of comprehensive reform and rapid 

development (Yang et al., 2021). However, The Chinese men's basketball team lost to 

Poland in the 2019 Basketball World Cup at home, losing to Venezuela and stopping in 

the last 16. Subsequently, many topics surrounding the failure of the Chinese men's 
basketball team exploded quickly on several media platforms and quickly occupied the 

hot search list of media, and the network was "in a mess." On the other hand, on 2 June 

2021, the Chinese team lost to the Greek team 80-105 in the men's basketball Olympic 

disqualification. After two consecutive defeats, the Chinese team lost its qualification to 

compete in the Tokyo Olympic Games. It is the first time the Chinese men's basketball 

team has missed the Olympic Games since 1984 (Yang et al., 2021). The development 

of Chinese basketball has been impacted strongly. 

By analyzing the data, studies indicated the low free throws percentage and three-point 

shots, a high percentage of turnover, and emotional ups and downs in the face of high 

pressure were the main problems of the Chinese men’s basketball teams (Yang et al., 

2021). MF is a possible factor that impacts their basketball performance. For instance, 

in the fierce game, Chinese players need to exert the strength of self-control to mitigate 

the increase of anxiety and nervous. In this process the overuse of self-control strength 

would induce MF.  Research reported that MF could attenuate basketball performance 

like a free throw and three-point shots (Bahrami et al., 2020; Filipas et al., 2021; López 
et al., 2017; Moreira, Alexandre, Aoki, Marcelo Saldanha, et al., 2018; Shaabani et al., 

2020) and cognitive performance (e.g., decision making) (Hepler & Kovacs, 2017), but 

there is not any study examanizing the impacts of MF on tactical performance. Therefore, 

the effecs of MF on tactical performance should be investigated. 

On the other hand, it is necessary to find a suitable method to help basketball players 

recover from MF. It has been proven that mindfulness training could recover peoples’ 

psychological performance (e.g., attention and concentration, aggression, mind 

wandering) (Axelsen et al., 2020; Friese et al., 2012; Yusainy & Lawrence, 2015a) and 

sport-related performance (e.g., plank exercise, basketball free throw) (Shaabani et al., 

2020; Stocker et al., 2018) under MF. However, whether mindfulness recovers the 

technical-tactical performance in basketball under MF is unclear.  

It is essential to study the impacts of MF on basketball performance and mindfulness 

training on the recovery of MF and performance. It is also meant to find the mechanism 

of that. The psychological model of exercise performance suggests that MF can impair 
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physical (endurance) performance by increasing the perceived exertion (Marcora et al., 

2009). Then, technical and tactical performance belong to motor skills (Badin et al., 2016; 

Diniz et al., 2021) and decision-making (cognition) (Elferink-Gemser et al., 2010; 

Mouchet, 2005), respectively. Therefore, how MF affects basketball technical-tactical 

performance is unclear. On the other hand, it has been proven that MF can attenuate the 
technical (Boksem et al., 2005) and tactical performance (Diniz et al., 2021; Smith, M. 

R. et al., 2016) by decreasing attention levels, but the effects in basketball areas are 

unclear. Therefore, whether the MF can affect basketball technical-tactical performance 

by decreasing attention levels should be investigated. 

In addition, another model called the model of mindfulness and de-automatization 

illustrates that mindfulness can recover attention leading to the recovery of self-control 

strength (Kang et al., 2012), which also can recover the MF. Therefore, this study 

combined the two models to find the effects of MF on basketball performance and the 

effects of the recovery method on MF and basketball performance. 

As for the population, many studies researched the impacts of MF on athletes’ or 

amateurs’ basketball performance (Filipas et al., 2021; Moreira, Alexandre, Aoki, 

Marcelo Saldanha, et al., 2018; Shaabani et al., 2020), but just one study focused on 

undergraduate students (Hepler & Kovacs, 2017). A study argued that 73% of student 

respondents in university describe having at least one experience of a mental health crisis 

((NAMI), 2012). The study also reported that it is a great challenge for managers to 

improve the prevalence of student anxiety and provide supportive services to ensure their 

mental health takes priority ((CCMH), 2017). Therefore, the impacts of MF on university 

basketball players’ technical and tactical performance and the recovery strategy of 

mindfulness training should be investigated. 

1.3 Research Objectives 

1.3.1 General Objective 

The current study aims to examine the effects of MF on basketball players’ attention, 

technical performance, tactical performance, and mindfulness state, and the recovery 

strategy of mindfulness training to attention, technical performance, tactical performance, 

and mindfulness state.  

1.3.2 Specific Objectives 

Based on the general objective, the specific objectives were: 
 

1. To investigate the effects of MF and mindfulness training on the attention of 

Basketball players.  

2. To investigate the effects of MF and mindfulness training on basketball 

players’ technical performance. 



© C
OPYRIG

HT U
PM

 

7 

3. To investigate the effects of MF and mindfulness training on basketball 

players’ tactical performance. 

4. To investigate the effects of MF and mindfulness training on basketball 

players’ mindfulness state. 

 
 

1.4 Hypotheses of Research 

1.4.1 General Hypothesis  

The main hypothesis of current study is to evaluate whether the MF significantly affects 

basketball players’ attention, technical performance, tactical performance, and 

mindfulness states and whether mindfulness training can recover attention, technical 

performance, tactical performance, and mindfulness state under MF. 

1.4.2 Specific Hypothesis 

The specific null hypothesis associated with the first objective is: 

 

H01:  There is no significant effects of MF on the attention of basketball players. 

 

H02:  There are no significant effects of mindfulness training on attention. 

 

 
The specific null hypotheses associated with the second objective are:  

 

H03:  There is no significant effects of MF on basketball players’ efficiency. 

 

H04:  There is no significant effects of mindfulness training on basketball players’ 

efficiency. 

 

 

The specific null hypotheses associated with the third objective are: 

 

H05: There is no significant effects of MF on basketball players’ tactical 

performance. 
 

H06:  There is no significant effects of mindfulness training on basketball players’ 

tactical performance. 

 

 

The specific null hypotheses associated with the fourth objective are: 

 

H07:  There is no significant effects of MF on basketball players’ mindfulness state. 

 

H08:  There is no significant effects of mindfulness training on basketball players’ 

mindfulness state. 
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1.5 Significance of Study 

1.5.1 Theoretical Significance 

The strength model of self-control is used in the present study to detail the MF effects. 

In this model, physical (endurance) performance was impaired by MF with the increase 

of perception of effort (Marcora et al., 2009). Recently, He Sun et al. (2022) improved 

this model by adding attention as the third factor to explain the impairment of MF on 

soccer decision-making performance (Sun, Soh, Roslan, Wazir, et al., 2022). Basketball 

technical and tactical performance belong to motor skills (Badin et al., 2016; Diniz et al., 

2021) and decision-making (cognition) (Elferink-Gemser et al., 2010; Mouchet, 2005), 

respectively. Whether the MF can impair the technical and tactical performance by 

decreasing the attention level in basketball is not clear. Therefore, this study advanced 

our understanding of whether the MF can affect basketball technical and tactical 

performance by attenuating the attention level. 

In addition, more and more evidence has suggested that mindfulness training has some 

common mechanisms with self-control. It has been shown that mindfulness training can 

improve attention regulation (Hodgins & Adair, 2010; Jha, A. P. et al., 2007) and 

emotion regulation (Brown & Ryan, 2003), which play the key rule in self-control 
processes (Baumeister et al., 1994). Friese et al. (2012) indicated that mindfulness 

training was a practical approach to improving self-control strength (Friese et al., 2012), 

leading to recovering of MF (Englert, 2016). Mindfulness training can improve MF, and 

basketball technical performance like free throw under MF (Shaabani et al., 2020). 

However, it has not been proven whether mindfulness training can recover other 

basketball technical performances (e.g., the number of rebounds, assists) under MF, and 

most importantly, there is no evidence of the influences of mindfulness intervention on 

basketball tactical performance. Therefore, this study combined the Model of 

Mindfulness and De-Automatization and the strength model of self-control to advance 

our understanding that whether the mindfulness training can improve the basketball 

technical and tactical performance under MF.  

1.5.2 Practical Significance 

First, the present study has a practical contribution to the basketball team and coach. 

Previous studies proved mindfulness training could recover psychology (e.g., attention 

and concentration, aggression, mind wandering) and sport-related performance (e.g., 

plank exercise, basketball free throw). But none of the study has researched the impacts 

of mindfulness training on basketball technical-tactical performance under MF. 

Therefore, this study provided a specific 30 minute audio mindfulness training for 

basketball players to recover from MF.  

On the other hand, this study also contributes psychology of sports. Except for basketball 

players, other sports such as succor, handball, and swimming also have the problem of 

MF (Kunrath et al., 2020; Macedo Penna, Campos, et al., 2017; Macedo Penna, Wanner, 
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et al., 2017). Therefore, other sports can use this audio mindfulness training as a recovery 

strategy.  

1.6 Limitations of Study 

The study was limited in the following aspects: 

 

The Stroop task used to induce MF is not sport-specific. Because no sport-specific 

depletion task has ever been identified, the researcher chose the Stroop task because it 

was used in a self-control study successfully (Hagger et al., 2010). Nevertheless, 

inducing MF is necessary for the purpose for investigating the effects of MF on 

subsequent performance. Some studies reported that depleting cognitive tasks (e.g., 

Stroop task) disrupts subsequent physical function, which fits the purpose of this study 

(Bray et al., 2011; Englert & Wolff, 2014; McEwan et al., 2013). In addition, cognitive 

demands like the reaction capability of Stroop tasks are also needed in basketball games 
(Scanlan et al., 2014). Therefore, the Stroop task is not sports-related and was used in 

this study. 

MF can affect technical performance (motor skills) by impairing monitoring and 

adjustment (Lorist et al., 2005), attention (Boksem et al., 2005), and anticipant (Lorist, 
M. et al., 2000). Furthermore, decreased attentional levels (Diniz et al., 2021; Smith, M. 

R. et al., 2016) and the efficiency of information processing ((Linden et al., 2003)) have 

influenced tactical performance (decision-making). Attention is the factor to affect both 

technical and tactical performance. In addition, a study proved that decreased attention 

could be the third factor besides perceived exertion and motivation to explain the 

negative impacts of MF on motor skill (decision-making) in soccer (Sun, Soh, Roslan, 

Wazir, et al., 2022). Hence, in current study, the researcher investigated the impacts of 

MF on attention to affect basketball technical and tactical performance. For other 

variables, like anticipant and the efficiency of information processing, the evidence that 

can attenuate both technical and tactical performance is insufficient. Therefore, further 

study should pay attention to that. 

1.7 Delimitation of Study 

The study was delimited in the following aspects: 

 

The participants in this study were from universities with limited basketball experience. 

Therefore, it is impossible to determine how MF would affect the technical-tactical 

performance of highly skilled athletes. The results may not apply to athletes with 

different levels or non-athletic populations.  

On the other hand, this study just investigated the mindfulness training on the recovery 

of basketball performance in 3vs3 SGS games, but for the 5vs5 official basketball game, 

which lasts longer (40 min in FIBA, 48 in NBA), the recovery effect is not apparent. 

However, recently, 3vs3 basketball has become more and more popular. This new sport 

was included in Olympic Program in 2017 (Conte et al., 2019). Considering the 3vs3 
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basketball is a relatively new port, not many studies are investigating it. For instance, 

Conteal et al. (2019) found that free throws, turnovers, and recovered balls were the most 

discriminatory variables between losing teams and winning teams in 3vs3 basketball 

games (Conte et al., 2019). Willberg et al. (2022) reported that in a 3vs3 basketball game, 

players are required to perform constant high-speed inertial movements, which result in 
more jumps, distance covered at high-speed thresholds, accelerations, and decelerations 

(Willberg et al., 2022). 

1.8 Definition of Terms 

1.8.1 Mental Fatigue 

Conceptual definition: MF is a psycho-biological state caused by a prolonged period of 

demanding cognitive activity. There are many aspects that were affected by MF in daily 

life, such as the decreased cognitive ability and acute feeling of tiredness (Boksem & 

Tops, 2008; Marcora et al., 2009; Van Cutsem et al., 2017). 

Operational definition: In this study, MF is a state of acute rising in the subjective rating 

of fatigue. A 30 min modified incongruent Stroop task was used to induce MF (Rozand 

et al., 2014; Smith et al., 2015). Like playing a basketball game, the participants need to 

sustain attention and inhibition control during the Stroop task (Rauch & Schmitt, 2009). 

When the sustained attention and inhibition were exhausted by the Stroop task, they were 

mentally fatigued. On the other hand, the MF was measured by the visual analog scale 

(100 mm).  

1.8.2 Basketball Technical and Tactical Performance 

Conceptual definition: Basketball technical performance means the particular action 

done to achieve the goals of basketball (Conte et al., 2018; Lan, 2001). Usually, technical 

performance is divided into a defensive (e.g., shooting, rebounding, passing, and 

dribbling) and offensive skills (e.g., blocking, stealing, and rebounding) (Lamas et al., 

2015). Clemente et al. (2017) assessed the technical performance by the indicator of the 

successful shot, pass, neutral ball, conquered ball, lost ball and received ball (Clemente 

et al., 2017).  

Basketball tactics can be divided in to offensive and defensive tactics, such screen, cut 

and slide through. Tactics can guide basketball players’ skills and help them cooperate 

in game.(Lan, 2001). Usually, two or three offensive players can use some basic tactics 

in basketball to attack opponents’ basket, such as cover cooperation, pass-cut 
cooperation and sudden point cooperation (Hua & Liu, 2021). Daniel et al. (2017) 

analyzed the basketball tactical performance by the action of defense, offense, defense 

transition, and offense transition (Daniel et al., 2017). 
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Operational definition: The following technical statistics were collected across all played 

games: points (PTS), blocks (BLK), steals (STL), field goals made (FGM), rebounds 

(REB), assists (AST), field goals attempted (FGA), turnovers (TO). The following 

formula was used to determine the player’s efficiency: (PTS + REB + AST + STL + 

BLK − ((FGA – FGM + TO)). The following tactical statistic was collected: dribble 
penetration into the key area (DPKA), off-ball screen (OFFBS), ball reversal (BR), on-

ball screen (ONBS), handoff (HO) and post entry (PE). 

1.8.3 Mindfulness Intervention 

Conceptual definition: Mindfulness is the awareness that emerges from paying attention 

to objects on purpose and without judging the unfolding of experience (Creswell, 2017; 

Kabat-Zinn, 2003a). Our daily life experience is highly contrasted with this process of 

present-moment experience, like the running on automatic pilot (Bargh & Chartrand, 

1999), minds wander (Creswell, 2017; Killingsworth & Gilbert, 2010) and suppressing 
unwanted experiences (Kang et al., 2012). Mindfulness training can foster more 

awareness and significant attention of present moment experience (Creswell, 2017). 

The mindfulness-based stress reduction (MBSR) is the one of the most popular 

mindfulness intervention (Kabat-Zinn, 1982). On the other hand, MBSR stimulated the 
development of other mindfulness interventions, such as mindfulness-acceptance-

commitment approach (MAC) (Gardner & Moore, 2007), mindfulness-based cognitive 

therapy (MBCT) (Teasdale et al., 2000) and mindfulness-based relapse prevention 

(MBRP) (Bowen et al., 2014). 

Operational definition: In this study, the mindfulness intervention was a 30-minute audio 

mindfulness training based on the MAIC training program developed by Gangyan Si. 

He and his partners developed the training program of MAIC based on the MAC training 

program (Gardner & Moore, 2007) by integrating the local concepts of "social 

orientation values" and "awareness." Based on the training procedure of MAIC, the 

mindfulness training course includes seven parts: preparation, mindfulness, self-

centeredness, acceptance, values and awareness, input and comprehensive training 

(Gangyan; & Danran, 2015). The material for mindfulness intervention was from the 

book Athlete mindfulness training manual (Si, 2014).  

1.8.4 Basketball Players 

Conceptual definition: basketball players are people who play basketball. Basketball 

players can play various positions, such as center, power forward, small forward, 

shooting guard and point guard (Griffiths, 2010). 

Operational definition: The male basketball players who are 18 to 24 years old, have 

more than 30 months of basketball training experience in university, and at least have 

twice basketball classes a week. In addition, they also have literacy courses at university. 



© C
OPYRIG

HT U
PM

 

82 

6 REFERENCES 

(CCMH), C. f. C. M. H. (2017). 2017 annual report.  

(NAMI), N. A. o. M. I. (2012). College students speak: a urvey report on mental health.  

Arch, J., & Craske, M. (2007). Mechanisms of mindfulness: Emotion regulation 

following a focused breathing induction. Behaviour research and therapy, 44, 

1849-1858. https://doi.org/10.1016/j.brat.2005.12.007  

Arch, J. J., & Craske, M. G. (2006). Mechanisms of mindfulness: Emotion regulation 

following a focused breathing induction. Behaviour research and therapy, 

44(12), 1849-1858.  

Arghami, S., Ghoreishi, A., Kamali, K., & Farhadi, M. (2013). Investigating the 

consistency of mental fatigue measurements by visual analog scale (vas) and 

flicker fusion apparatus. Iranian Journal of Ergonomics, 1(1), 66-72.  

Axelsen, J. L., Kirk, U., & Staiano, W. (2020). On-the-Spot Binaural Beats and 
Mindfulness Reduces the Effect of Mental Fatigue. Journal of Cognitive 

Enhancement, 4(1), 31-39. https://doi.org/10.1007/s41465-019-00162-3  

Badin, O., Smith, M., Conte, D., & Coutts, A. (2016). Mental Fatigue Impairs Technical 

Performance in Small-Sided Soccer Games. International Journal of Sports 

Physiology and Performance, 11. https://doi.org/10.1123/ijspp.2015-0710  

Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., & Toney, L. (2006). Using self-

report assessment methods to explore facets of mindfulness. Assessment, 13(1), 

27-45.  

Bahrami, A., Moradi, J., & Etaati, Z. (2020). The Effect of Mental Fatigue on Three-

Point Shot Performance in Skilled Basketball Players. International Journal of 

Motor Control and Learning, 2(4), 4-10. https://doi.org/10.29252/ijmcl.2.4.4  

Bar-Eli, M., & Tractinsky, N. (2000). Criticality of game situations and decision making 

in basketball: An application of performance crisis perspective. Psychology of 

Sport and Exercise, 1, 27-39. https://doi.org/10.1016/S1469-0292(00)00005-4  

Bargh, J. A., & Chartrand, T. L. (1999). The unbearable automaticity of being. American 

psychologist, 54(7), 462.  

Baumeister, R., Bratslavsky, E., Muraven, M., & Tice, D. (1998). Ego Depletion: Is the 

Active Self a Limited Resource? Journal of personality and social psychology, 

74, 1252-1265. https://doi.org/10.1037/0022-3514.74.5.1252  

Baumeister, R., Heatherton, T., & Tice, D. (1994). Losing Control: How and Why 

People Fail at Self-Regulation.  

Baumeister, R., Vohs, K., & Tice, D. (2007). The Strength Model of Self-Control. 

Current Directions in Psychological Science, 16, 351-355. 

https://doi.org/10.1111/j.1467-8721.2007.00534.x  

https://doi.org/10.1016/j.brat.2005.12.007
https://doi.org/10.1007/s41465-019-00162-3
https://doi.org/10.1123/ijspp.2015-0710
https://doi.org/10.29252/ijmcl.2.4.4
https://doi.org/10.1016/S1469-0292(00)00005-4
https://doi.org/10.1037/0022-3514.74.5.1252
https://doi.org/10.1111/j.1467-8721.2007.00534.x


© C
OPYRIG

HT U
PM

 

83 

Baumeister, R. F., Gailliot, M., DeWall, C. N., & Oaten, M. (2006). Self-regulation and 

personality: how interventions increase regulatory success, and how depletion 

moderates the effects of traits on behavior. J Pers, 74(6), 1773-1801. 

https://doi.org/10.1111/j.1467-6494.2006.00428.x  

Beilock, S., & Carr, T. (2002). On the Fragility of Skilled Performance: What Governs 

Choking Under Pressure? Journal of experimental psychology. General, 130, 

701-725. https://doi.org/10.1037/0096-3445.130.4.701  

Ben‐ Tal, A., Shamailov, S., & Paton, J. (2012). Evaluating the physiological 

significance of respiratory sinus arrhythmia: looking beyond ventilation–

perfusion efficiency. The Journal of physiology, 590(8), 1989-2008.  

Bergomi, C., Tschacher, W., & Kupper, Z. (2015). Meditation practice and self-reported 

mindfulness: a cross-sectional investigation of meditators and non-meditators 

using the comprehensive inventory of mindfulness experiences (CHIME). 

Mindfulness, 6(6), 1411-1421.  

Bian, C., Ali, A., Nassis, G. P., & Li, Y. (2021). Repeated Interval Loughborough Soccer 

Passing Tests: An Ecologically Valid Motor Task to Induce Mental Fatigue in 

Soccer. Front Physiol, 12, 803528. https://doi.org/10.3389/fphys.2021.803528  

Boksem, M. A., Meijman, T. F., & Lorist, M. M. (2005). Effects of mental fatigue on 

attention: an ERP study. Brain Res Cogn Brain Res, 25(1), 107-116. 

https://doi.org/10.1016/j.cogbrainres.2005.04.011  

Boksem, M. A., Meijman, T. F., & Lorist, M. M. (2006). Mental fatigue, motivation and 

action monitoring. Biol Psychol, 72(2), 123-132. 

https://doi.org/10.1016/j.biopsycho.2005.08.007  

Boksem, M. A., & Tops, M. (2008). Mental fatigue: costs and benefits. Brain Res Rev, 

59(1), 125-139. https://doi.org/10.1016/j.brainresrev.2008.07.001  

Borg, G. (1998). Borg's Perceived Exertion And Pain Scales.  

Boruch, R., May, H., Turner, H., Lavenberg, J., Petrosino, A., De Moya, D., Grimshaw, 

J., & Foley, E. (2004). Estimating the effects of interventions that are deployed 
in many places: Place-randomized trials. American Behavioral Scientist, 47(5), 

608-633.  

Bourbousson, J., Sève, C., & McGarry, T. (2010). Space–time coordination dynamics in 

basketball: Part 2. The interaction between the two teams. Journal of Sports 

Sciences, 28(3), 349-358.  

Bowen, S., Witkiewitz, K., Clifasefi, S. L., Grow, J., Chawla, N., Hsu, S. H., Carroll, H. 

A., Harrop, E., Collins, S. E., & Lustyk, M. K. (2014). Relative efficacy of 

mindfulness-based relapse prevention, standard relapse prevention, and 

treatment as usual for substance use disorders: a randomized clinical trial. 

JAMA psychiatry, 71(5), 547-556.  

 

https://doi.org/10.1111/j.1467-6494.2006.00428.x
https://doi.org/10.1037/0096-3445.130.4.701
https://doi.org/10.3389/fphys.2021.803528
https://doi.org/10.1016/j.cogbrainres.2005.04.011
https://doi.org/10.1016/j.biopsycho.2005.08.007
https://doi.org/10.1016/j.brainresrev.2008.07.001


© C
OPYRIG

HT U
PM

 

84 

Bray, S., Ginis, K., & Woodgate, J. (2011). Self-Regulatory Strength Depletion and 

Muscle-Endurance Performance: A Test of the Limited-Strength Model in 

Older Adults. Journal of aging and physical activity, 19, 177-188. 

https://doi.org/10.1123/japa.19.3.177  

Bray, S., Graham, J., & Saville, P. (2014). Self-control training leads to enhanced 

cardiovascular exercise performance. Journal of Sports Sciences, 33, 1-10. 

https://doi.org/10.1080/02640414.2014.949830  

Bredt, S. G., Morales, J. C., Andrade, A. G., Torres, J. O., Peixoto, G. H., Greco, P. J., 

Praça, G. M., & Chagas, M. H. (2018). Space creation dynamics in basketball 

small-sided games. Perceptual and Motor Skills, 125(1), 162-176.  

Brown, K., Ryan, R., & Creswell, J. (2007). Mindfulness: Theoretical Foundations and 

Evidence for its Salutary Effects. Psychological Inquiry - PSYCHOL INQ, 18, 

211-237. https://doi.org/10.1080/10478400701598298  

Brown, K. W., & Ryan, R. M. (2003). The benefits of being present: mindfulness and its 

role in psychological well-being. J Pers Soc Psychol, 84(4), 822-848. 

https://doi.org/10.1037/0022-3514.84.4.822  

Bu, D., & Si, G. (2014). Effect of psychological intervention based on mindfulness and 

acceptance on the Sanda Athletes’ Performance: A single-case design study. 

Journal of Tianjin University of Sport, 29(6), 534-538.  

Buhlmayer, L., Birrer, D., Rothlin, P., Faude, O., & Donath, L. (2017). Effects of 

Mindfulness Practice on Performance-Relevant Parameters and Performance 

Outcomes in Sports: A Meta-Analytical Review. Sports Med, 47(11), 2309-

2321. https://doi.org/10.1007/s40279-017-0752-9  

Campbell, M. K., Elbourne, D. R., & Altman, D. G. (2004). CONSORT statement: 

extension to cluster randomised trials. Bmj, 328(7441), 702-708.  

Campos, B. T., Penna, E. M., Rodrigues, J. G., Mendes, T. T., Maia-Lima, A., Nakamura, 

F. Y., Vieira, É. L., Wanner, S. P., & Prado, L. S. (2022). Influence of mental 

fatigue on physical performance, and physiological and perceptual responses of 

judokas submitted to the special judo fitness test. Journal of Strength and 

Conditioning Research, 36(2), 461-468.  

Cao, S., Geok, S. K., Roslan, S., Qian, S., Sun, H., Lam, S. K., & Liu, J. (2022). 

Mindfulness-Based Interventions for the Recovery of Mental Fatigue: A 

Systematic Review. International Journal of Environmental Research and 

Public Health, 19(13). https://doi.org/10.3390/ijerph19137825  

Chen, F., Lv, X., Fang, J., Yu, S., Sui, J., Fan, L., Li, T., Hong, Y., Wang, X., & Wang, 

W. (2015). The effect of body–mind relaxation meditation induction on major 
depressive disorder: A resting-state fMRI study. Journal of affective disorders, 

183, 75-82.  

Chica, A., Bartolomeo, P., & Lupiáñez, J. (2012). Two cognitive systems for endogenous 

and exogenous spatial attention. Behavioural Brain Research, 237, 107–123. 

https://doi.org/10.1016/j.bbr.2012.09.027  

https://doi.org/10.1123/japa.19.3.177
https://doi.org/10.1080/02640414.2014.949830
https://doi.org/10.1080/10478400701598298
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.1007/s40279-017-0752-9
https://doi.org/10.3390/ijerph19137825
https://doi.org/10.1016/j.bbr.2012.09.027


© C
OPYRIG

HT U
PM

 

85 

Clemente, F. M., Gonzalez-Villora, S., Delextrat, A., Martins, F. M. L., & Vicedo, J. C. 

P. (2017). Effects of the Sports Level, Format of the Game and Task Condition 

on Heart Rate Responses, Technical and Tactical Performance of Youth 

Basketball Players. J Hum Kinet, 58, 141-155. https://doi.org/10.1515/hukin-

2017-0080  

Cohen, J. (2013). Statistical power analysis for the behavioral sciences. Routledge.  

Coimbra, D. R., Bevilacqua, G. G., Pereira, F. S., & Andrade, A. (2021). Effect of 

Mindfulness Training on Fatigue and Recovery in Elite Volleyball Athletes: A 

Randomized Controlled Follow-Up Study. J Sports Sci Med, 20(1), 1-8. 

https://doi.org/10.52082/jssm.2021.1  

Connelly, L. M. (2008). Pilot studies. Medsurg nursing, 17(6), 411.  

Conte, D., Straigis, E., Clemente, F. M., Gomez, M. A., & Tessitore, A. (2019). 

Performance profile and game-related statistics of FIBA 3x3 Basketball World 
Cup 2017. Biol Sport, 36(2), 149-154. 

https://doi.org/10.5114/biolsport.2019.83007  

Conte, D., Tessitore, A., Gjullin, A., Mackinnon, D., Lupo, C., & Favero, T. (2018). 

Investigating the game-related statistics and tactical profile in NCAA division 

I men's basketball games. Biol Sport, 35(2), 137-143. 

https://doi.org/10.5114/biolsport.2018.71602  

Corbetta, M., & Shulman, G. (2002). Control of Goal-Directed and Stimulus-Driven 

Attention in the Brain. Nature reviews. Neuroscience, 3, 201-215. 

https://doi.org/10.1038/nrn755  

Cormery, B., Marcil, M., & Bouvard, M. (2008). Rule change incidence on physiological 

characteristics of elite basketball players: A 10-year-period investigation. 
British journal of sports medicine, 42, 25-30. 

https://doi.org/10.1136/bjsm.2006.033316  

Coutinho, D., Gonçalves, B., Travassos, B., Wong, D. P., Coutts, A., & Sampaio, J. 

(2017). Mental Fatigue and Spatial References Impair Soccer Players' Physical 

and Tactical Performances. Frontiers in Psychology, 8, 1645. 

https://doi.org/10.3389/fpsyg.2017.01645  

Coutinho, D., Goncalves, B., Travassos, B., Wong, D. P., Coutts, A. J., & Sampaio, J. E. 

(2017). Mental Fatigue and Spatial References Impair Soccer Players' Physical 

and Tactical Performances. Front Psychol, 8, 1645. 

https://doi.org/10.3389/fpsyg.2017.01645  

Creswell, J. D. (2017). Mindfulness Interventions. Annu Rev Psychol, 68, 491-516. 

https://doi.org/10.1146/annurev-psych-042716-051139  

Csatho, A., Linden, D., Hernádi, I., Buzás, P., & Kalmár, G. (2012). Effects of mental 

fatigue on the capacity limits of visual attention. Journal of Cognitive 

Psychology, 24. https://doi.org/10.1080/20445911.2012.658039  

https://doi.org/10.1515/hukin-2017-0080
https://doi.org/10.1515/hukin-2017-0080
https://doi.org/10.52082/jssm.2021.1
https://doi.org/10.5114/biolsport.2019.83007
https://doi.org/10.5114/biolsport.2018.71602
https://doi.org/10.1038/nrn755
https://doi.org/10.1136/bjsm.2006.033316
https://doi.org/10.3389/fpsyg.2017.01645
https://doi.org/10.3389/fpsyg.2017.01645
https://doi.org/10.1146/annurev-psych-042716-051139
https://doi.org/10.1080/20445911.2012.658039


© C
OPYRIG

HT U
PM

 

86 

Daniel, J. F., Montagner, P. C., Padovani, C. R., & Borin, J. P. (2017). Techniques and 

Tactics in Basketball According to the Intensity in Official Matches. Revista 

Brasileira de Medicina do Esporte, 23(4), 300-303. 

https://doi.org/10.1590/1517-869220172304167577  

Deng, Y.-Q., Liu, X.-H., Rodriguez, M. A., & Xia, C.-Y. (2011). The Five Facet 

Mindfulness Questionnaire: Psychometric Properties of the Chinese Version. 

Mindfulness, 2(2), 123-128. https://doi.org/10.1007/s12671-011-0050-9  

Derryberry, D., & Reed, M. A. (2002). Anxiety-related attentional biases and their 

regulation by attentional control. J Abnorm Psychol, 111(2), 225-236. 

https://doi.org/10.1037//0021-843x.111.2.225  

Diller, J. W., Patros, C. H., & Prentice, P. R. (2011). Temporal discounting and heart 

rate reactivity to stress. Behav Processes, 87(3), 306-309. 

https://doi.org/10.1016/j.beproc.2011.05.001  

Ding, W., You, T., Gona, P. N., & Milliken, L. A. (2020). Validity and reliability of a 

Chinese rating of perceived exertion scale in young Mandarin speaking adults. 

Sports Medicine and Health Science, 2(3), 153-158. 

https://doi.org/10.1016/j.smhs.2020.08.001  

Diniz, L. B. F., Bredt, S. d. G. T., & Praça, G. M. (2021). Influence of non-scorer floater 

and numerical superiority on novices’ tactical behaviour and skill efficacy 

during basketball small-sided games. International Journal of Sports Science 

& Coaching, 17(1), 37-45. https://doi.org/10.1177/17479541211021986  

Ditto, B., Eclache, M., & Goldman, N. (2006). Short-term autonomic and cardiovascular 

effects of mindfulness body scan meditation. Annals of behavioral medicine, 

32(3), 227-234.  

Donner, A., Birkett, N., & Buck, C. (1981). Randomization by cluster: sample size 

requirements and analysis. American journal of epidemiology, 114(6), 906-914.  

Dorrian, J., Roach, G. D., Fletcher, A., & Dawson, D. (2007). Simulated train driving: 

fatigue, self-awareness and cognitive disengagement. Applied ergonomics, 

38(2), 155-166.  

Eason, R. (1981). Visual evoked potential on relates of early neural filtering during 

selective attention. Bulletin of the Psychonomic Society, 18, 203-206. 

https://doi.org/10.3758/BF03333604  

Elferink-Gemser, M. T., Kannekens, R., Huijgen, B., Tromp, Y., Jonker, L., Toering, T., 

& Visscher, C. (2010). Reading and writing the game: tactical skills in team 

sports. In Youth sports: growth, maturation and talent (pp. 165-177). 

https://doi.org/10.14195/978-989-26-0506-7_11  

Englert, C. (2016). The Strength Model of Self-Control in Sport and Exercise 

Psychology. Front Psychol, 7, 314. https://doi.org/10.3389/fpsyg.2016.00314  

https://doi.org/10.1590/1517-869220172304167577
https://doi.org/10.1007/s12671-011-0050-9
https://doi.org/10.1037/0021-843x.111.2.225
https://doi.org/10.1016/j.beproc.2011.05.001
https://doi.org/10.1016/j.smhs.2020.08.001
https://doi.org/10.1177/17479541211021986
https://doi.org/10.3758/BF03333604
https://doi.org/10.14195/978-989-26-0506-7_11
https://doi.org/10.3389/fpsyg.2016.00314


© C
OPYRIG

HT U
PM

 

87 

Englert, C., & Bertrams, A. (2012a). Anxiety, Ego Depletion, and Sports Performance. 

Journal of sport & exercise psychology, 34, 580-599. 

https://doi.org/10.1123/jsep.34.5.580  

Englert, C., & Bertrams, A. (2012b). Anxiety, ego depletion, and sports performance. 

Journal of Sport and Exercise Psychology, 34(5), 580-599.  

Englert, C., Bertrams, A., Furley, P., & Oudejans, R. R. D. (2015). Is ego depletion 

associated with increased distractibility? Results from a basketball free throw 

task. Psychology of Sport and Exercise, 18, 26-31. 

https://doi.org/10.1016/j.psychsport.2014.12.001  

Englert, C., & Wolff, W. (2014). Ego depletion and persistent performance in a cycling 

task. International journal of sport psychology. 

https://doi.org/10.7352/IJSP2015.46.137  

Erickson, K., Prakash, R., Kim, J., Sutton, B., Colcombe, S., & Kramer, A. (2008). Top-
down attentional control in spatially coincident stimuli enhances activity in 

both task-relevant and task-irrelevant regions of cortex. Behavioural Brain 

Research, 197, 186-197. https://doi.org/10.1016/j.bbr.2008.08.028  

Faber, L., Maurits, N., & Lorist, M. (2012). Mental Fatigue Affects Visual Selective 

Attention. PloS one, 7, e48073. https://doi.org/10.1371/journal.pone.0048073  

Faber, L. G., Maurits, N. M., & Lorist, M. M. (2012). Mental fatigue affects visual 

selective attention. PloS one, 7(10), e48073. 

https://doi.org/10.1371/journal.pone.0048073  

Fajkowska, M., & Derryberry, D. (2010). Psychometric properties of Attentional Control 

Scale: The preliminary study on a Polish sample. Polish Psychological Bulletin, 

41(1), 1-7. https://doi.org/10.2478/s10059-010-0001-7  

Feng, G., & Si, G. (2015). The intervention effectiveness of mindfulness-acceptance-

insight-commitment (MAIC) on synchronized swimming athletes. Chinese 

Journal of Sports Medicine, 34(12), 1159-1167.  

Filipas, L., Borghi, S., La Torre, A., & Smith, M. (2020). Effects of mental fatigue on 
soccer-specific performance in young players. Science and Medicine in 

Football, 5. https://doi.org/10.1080/24733938.2020.1823012  

Filipas, L., Ferioli, D., Banfi, G., La Torre, A., & Vitale, J. A. (2021). Single and 

Combined Effect of Acute Sleep Restriction and Mental Fatigue on Basketball 

Free-Throw Performance. Int J Sports Physiol Perform, 16(3), 415-420. 

https://doi.org/10.1123/ijspp.2020-0142  

Fink, A., Bay, J., Koschutnig, K., Prettenthaler, K., Rominger, C., Benedek, M., 

Papousek, I., Weiss, E., Seidel, A., & Memmert, D. (2018). Brain and soccer: 

Functional patterns of brain activity during the generation of creative moves in 

real soccer decision‐ making situations. Human Brain Mapping, 40. 

https://doi.org/10.1002/hbm.24408  

https://doi.org/10.1123/jsep.34.5.580
https://doi.org/10.1016/j.psychsport.2014.12.001
https://doi.org/10.7352/IJSP2015.46.137
https://doi.org/10.1016/j.bbr.2008.08.028
https://doi.org/10.1371/journal.pone.0048073
https://doi.org/10.1371/journal.pone.0048073
https://doi.org/10.2478/s10059-010-0001-7
https://doi.org/10.1080/24733938.2020.1823012
https://doi.org/10.1123/ijspp.2020-0142
https://doi.org/10.1002/hbm.24408


© C
OPYRIG

HT U
PM

 

88 

Fortes, L., de Lima-Junior, D., Barbosa, B., Faro, H., Ferreira, M., & Almeida, S. (2022). 

Effect of mental fatigue on decision-making skill and visual search behavior in 

basketball players: an experimental and randomized study. International 

Journal of Sport and Exercise Psychology. 

https://doi.org/10.1080/1612197X.2022.2058055  

Friese, M., Messner, C., & Schaffner, Y. (2012). Mindfulness meditation counteracts 

self-control depletion. Conscious Cogn, 21(2), 1016-1022. 

https://doi.org/10.1016/j.concog.2012.01.008  

Gangyan;, S., & Danran, B. (2015). Effect of Psychological Intervention Based on 

Mindfulness-Acceptance on the Sanda Athletes’Performance：A 

Single-Case Design Study. China Sport Science Society.  

García, J., Ibáñez, S., Martínez-Santos, R., Leite, N., & Sampaio, J. (2013). Identifying 

Basketball Performance Indicators in Regular Season and Playoff Games. 

Journal of human kinetics, 36, 161-168. https://doi.org/10.2478/hukin-2013-

0016  

Gardner, F., & Moore, Z. (2007). The Psychology of Enhancing Human Performance: 

The Mindfulness-Acceptance-Commitment (MAC) Approach. 

https://doi.org/10.1891/9780826103369  

Gardner, F. L., & Moore, Z. E. (2004). A mindfulness-acceptance-commitment-based 

approach to athletic performance enhancement: Theoretical considerations. 

Behavior Therapy, 35(4), 707-723.  

Giulio, C. D., Daniele, F., & Tipton, C. M. (2006). Angelo Mosso and muscular fatigue: 

116 years after the first Congress of Physiologists: IUPS commemoration. 

Advances in physiology education, 30(2), 51-57.  

Gomes, J. H., Rebello Mendes, R., Almeida, M. B. d., Zanetti, M. C., Leite, G. d. S., & 

Figueira, A. J. (2017). Relationship between physical fitness and game-related 

statistics in elite professional basketball players: Regular season vs. playoffs. 

Motriz: Revista de Educação Física, 23.  

Greco, G., Tambolini, R., Ambruosi, P., & Fischetti, F. (2017). Negative effects of 

smartphone use on physical and technical performance of young footballers. 
Journal of Physical Education and Sport, 17, 2495-2501. 

https://doi.org/10.7752/jpes.2017.04280  

Greenhouse-Tucknott, A., Pickering, S., Butterworth, J., Smeeton, N., Wrightson, J., & 

Dekerle, J. (2021). Prolonged cognitive activity increases perception of fatigue 

but does not influence perception of effort, affective valence, or performance 

during subsequent isometric endurance exercise. Sport, Exercise, and 

Performance Psychology. https://doi.org/10.1037/spy0000269  

Gréhaigne, J.-F., & Godbout, P. (1995). Tactical knowledge in team sports from a 

constructivist and cognitivist perspective. Quest, 47(4), 490-505.  

https://doi.org/10.1080/1612197X.2022.2058055
https://doi.org/10.1016/j.concog.2012.01.008
https://doi.org/10.2478/hukin-2013-0016
https://doi.org/10.2478/hukin-2013-0016
https://doi.org/10.1891/9780826103369
https://doi.org/10.7752/jpes.2017.04280
https://doi.org/10.1037/spy0000269


© C
OPYRIG

HT U
PM

 

89 

Grgic, J., Mikulic, I., & Mikulic, P. (2022). Negative Effects of Mental Fatigue on 

Performance in the Yo-Yo Test, Loughborough Soccer Passing and Shooting 

Tests: A Meta-Analysis. J Funct Morphol Kinesiol, 7(1). 

https://doi.org/10.3390/jfmk7010010  

Griffiths, S. (2010). The Canadian who invented basketball. BBC News, 20.  

Grossman, P., & Taylor, E. W. (2007). Toward understanding respiratory sinus 

arrhythmia: Relations to cardiac vagal tone, evolution and biobehavioral 

functions. Biological Psychology, 74(2), 263-285.  

Habay, J., Van Cutsem, J., Verschueren, J., De Bock, S., Proost, M., De Wachter, J., 

Tassignon, B., Meeusen, R., & Roelands, B. (2021). Mental Fatigue and Sport-

Specific Psychomotor Performance: A Systematic Review. Sports Med, 51(7), 

1527-1548. https://doi.org/10.1007/s40279-021-01429-6  

Hagger, M., Wood, C., Stiff, C., & Chatzisarantis, N. (2010). Ego Depletion and the 
Strength Model of Self-Control: A Meta-Analysis. Psychological bulletin, 136, 

495-525. https://doi.org/10.1037/a0019486  

Hall, J. E. (2011). Guyton and Hall Textbook of Medical Physiology. Secretory 

Functions of the Alimentary Tract, 773-788.  

Hartig, T., Evans, G., Jamner, L., Davis, D., Arling, T., Avle, G., & Sweden. (2003). 

Tracking restoration in natural and urban field settings. Journal of 

Environmental Psychology, 23, 109-123. https://doi.org/10.1016/S0272-

4944(02)00109-3  

Hayes, M. H. S., & Patterson, D. G. (1921). Experimental development of the graphic 

rating method. Psychological bulletin, 18, 98-99.  

He, S. (2020). Attentional Control Scale Factor Structure and Empirical Validity Hunan 

Normal University].  

Hepler, T. J., & Kovacs, A. J. (2017). Influence of acute stress on decision outcomes and 

heuristics. J Sports Med Phys Fitness, 57(3), 305-312. 

https://doi.org/10.23736/S0022-4707.16.06554-3  

Herzog, T., Black, A., Fountaine, K., & Knotts, D. (1997). Reflection and attentional 

recovery as distinctive benefits of restorative environments. Journal of 

Environmental Psychology, 17, 165-170. 

https://doi.org/10.1006/jevp.1997.0051  

Hill, D., Carvell, S., Weston, N., & Thelwell, R. (2017). Exploring Choking Experiences 

in Elite Sport: The Role of Self-Presentation. Psychology of Sport and Exercise, 

33. https://doi.org/10.1016/j.psychsport.2017.09.001  

Hill, R. (1998). What sample size is “enough” in internet survey research. Interpersonal 

Computing and Technology: An electronic journal for the 21st century, 6(3-4), 

1-12.  

https://doi.org/10.3390/jfmk7010010
https://doi.org/10.1007/s40279-021-01429-6
https://doi.org/10.1037/a0019486
https://doi.org/10.1016/S0272-4944(02)00109-3
https://doi.org/10.1016/S0272-4944(02)00109-3
https://doi.org/10.23736/S0022-4707.16.06554-3
https://doi.org/10.1006/jevp.1997.0051
https://doi.org/10.1016/j.psychsport.2017.09.001


© C
OPYRIG

HT U
PM

 

90 

Hodgins, H., & Adair, K. (2010). Attentional processes and meditation. Consciousness 

and cognition, 19, 872-878. https://doi.org/10.1016/j.concog.2010.04.002  

Holgado, D., Troya, E., Perales, J. C., Vadillo, M. A., & Sanabria, D. (2021). Does 

mental fatigue impair physical performance? A replication study. Eur J Sport 

Sci, 21(5), 762-770. https://doi.org/10.1080/17461391.2020.1781265  

Holtzer, R., Shuman, M., Mahoney, J. R., Lipton, R., & Verghese, J. (2010). Cognitive 

fatigue defined in the context of attention networks. Aging, Neuropsychology, 

and Cognition, 18(1), 108-128.  

Hopstaken, J. F., van der Linden, D., Bakker, A. B., & Kompier, M. A. (2015). A 

multifaceted investigation of the link between mental fatigue and task 

disengagement. Psychophysiology, 52(3), 305-315. 

https://doi.org/10.1111/psyp.12339  

Howarth, A., Smith, J. G., Perkins-Porras, L., & Ussher, M. (2019). Effects of Brief 
Mindfulness-Based Interventions on Health-Related Outcomes: a Systematic 

Review. Mindfulness, 10(10), 1957-1968. https://doi.org/10.1007/s12671-019-

01163-1  

Hua, L., & Liu, G. (2021). Development of Basketball Tactics Basic Cooperation 

Teaching System Based on CNN and BP Neural Network. Comput Intell 

Neurosci, 2021, 9497388. https://doi.org/10.1155/2021/9497388  

Huang, L., Yang, T., & Li, Z. (2003). Applicability of the Positive and Negative Affect 

Scale in Chinese. Chinese Mental Health Journal, 17, 54-56.  

Hutton, J. L. (2001). Are distinctive ethical principles required for cluster randomized 

controlled trials? Statistics in medicine, 20(3), 473-488.  

Isaac, S., & Michael, W. B. (1995). Handbook in research and evaluation: A collection 

of principles, methods, and strategies useful in the planning, design, and 

evaluation of studies in education and the behavioral sciences. Edits publishers.  

Ishii, A., Tanaka, M., Shigihara, Y., Kanai, E., Funakura, M., & Watanabe, Y. (2013). 

Neural effects of prolonged mental fatigue: A magnetoencephalography study. 

Brain research, 1529. https://doi.org/10.1016/j.brainres.2013.07.022  

Jensen, A. R., & Rohwer Jr, W. D. (1966). The Stroop color-word test: a review. Acta 

psychologica, 25, 36-93.  

Jha, A., Krompinger, J., & Baime, M. (2007). Mindfulness training modifies subsystems 
of attention. Cognitive, affective & behavioral neuroscience, 7, 109-119. 

https://doi.org/10.3758/CABN.7.2.109  

Jha, A. P., Krompinger, J., & Baime, M. J. (2007). Mindfulness training modifies 

subsystems of attention. Cogn Affect Behav Neurosci, 7(2), 109-119. 

https://doi.org/10.3758/cabn.7.2.109  

https://doi.org/10.1016/j.concog.2010.04.002
https://doi.org/10.1080/17461391.2020.1781265
https://doi.org/10.1111/psyp.12339
https://doi.org/10.1007/s12671-019-01163-1
https://doi.org/10.1007/s12671-019-01163-1
https://doi.org/10.1155/2021/9497388
https://doi.org/10.1016/j.brainres.2013.07.022
https://doi.org/10.3758/CABN.7.2.109
https://doi.org/10.3758/cabn.7.2.109


© C
OPYRIG

HT U
PM

 

91 

John, S., Verma, S. K., & Khanna, G. L. (2011). The effect of mindfulness meditation 

on HPA-Axis in pre-competition stress in sports performance of elite shooters. 

National Journal of Integrated Research in Medicine, 2(3), 15-21.  

Kabat-Zinn, J. (1982). An outpatient program in behavioral medicine for chronic pain 

patients based on the practice of mindfulness meditation: Theoretical 

considerations and preliminary results. General hospital psychiatry, 4(1), 33-

47.  

Kabat-Zinn, J. (2003a). Mindfulness-based interventions in context: past, present, and 

future.  

Kabat-Zinn, J. (2003b). Mindfulness-based stress reduction (MBSR). Constructivism in 

the Human Sciences, 8(2), 73.  

Kabat-Zinn, J., Lipworth, L., & Burney, R. (1985). The Clinical Use of Mindfulness 

Meditation for the Self-Regulation of Chronic Pain. Journal of behavioral 

medicine, 8, 163-190. https://doi.org/10.1007/BF00845519  

Kang, Y., Gruber, J., & Gray, J. R. (2012). Mindfulness and De-Automatization. 

Emotion Review, 5(2), 192-201. https://doi.org/10.1177/1754073912451629  

Kaplan, R., & Kaplan, S. (1989). The Experience of Nature: A Psychological Perspective.  

Kaplan, S. (1995). The Restorative Benefits of Nature: Toward an Integrative 

Framework. Journal of Environmental Psychology, 15, 169-182. 

https://doi.org/10.1016/0272-4944(95)90001-2  

Kato, Y., Endo, H., & Kizuka, T. (2009). Mental fatigue and impaired response 

processes: event-related brain potentials in a Go/NoGo task. International 

Journal of Psychophysiology, 72(2), 204-211.  

Kaufman, K. A., Glass, C. R., & Arnkoff, D. B. (2009). Evaluation of Mindful Sport 

Performance Enhancement (MSPE): A new approach to promote flow in 

athletes. Journal of Clinical Sport Psychology, 3(4), 334-356.  

Kiely, K. M. (2014). Cognitive Function. In A. C. Michalos (Ed.), Encyclopedia of 

Quality of Life and Well-Being Research (pp. 974-978). Springer Netherlands. 

https://doi.org/10.1007/978-94-007-0753-5_426  

Kiken, L. G., & Shook, N. J. (2011). Looking up: Mindfulness increases positive 

judgments and reduces negativity bias. Social Psychological and Personality 

Science, 2(4), 425-431.  

Killingsworth, M. A., & Gilbert, D. T. (2010). A wandering mind is an unhappy mind. 

Science, 330(6006), 932-932.  

Killip, S., Mahfoud, Z., & Pearce, K. (2004). What is an intracluster correlation 

coefficient? Crucial concepts for primary care researchers. The Annals of 

Family Medicine, 2(3), 204-208.  

https://doi.org/10.1007/BF00845519
https://doi.org/10.1177/1754073912451629
https://doi.org/10.1016/0272-4944(95)90001-2
https://doi.org/10.1007/978-94-007-0753-5_426


© C
OPYRIG

HT U
PM

 

92 

Kim, Y., Grabowecky, M., Paller, K., Muthu, K., & Suzuki, S. (2007). Attention induces 

synchronization-based response gain in steady-state visual evoked potentials. 

Nature neuroscience, 10, 117-125. https://doi.org/10.1038/nn1821  

Kingsley, N., Amsbaugh, S., Papadakis, Z., Morgan, G., & Boolani, A. (2021). Sex 

moderates the fitness tests-performance index relationship in collegiate 

basketball: a case study. International Journal of Exercise Science: Conference 

Proceedings,  

Kinrade, N., Jackson, R., & Ashford, K. (2015). Reinvestment, Task Complexity and 

Decision Making Under Pressure in Basketball. Psychology of Sport and 

Exercise, 46. https://doi.org/10.1016/j.psychsport.2015.03.007  

Kioumourtzoglou, E., Derri, V., Tzetzis, G., & Theodorakis, Y. (1998). Cognitive, 

Perceptual, and Motor Abilities in Skilled Basketball Performance. Perceptual 

and motor skills, 86, 771-786. https://doi.org/10.2466/pms.1998.86.3.771  

Kubzansky, L. D., Seeman, T. E., & Glymour, M. M. (2014). Biological pathways 

linking social conditions and health. Social epidemiology, 512-561.  

Kunrath, C. A., Cardoso, F., Nakamura, F. Y., & Teoldo, I. (2018). Mental fatigue as a 

conditioner of the tactical and physical response in soccer players: a pilot study. 

Human Movement, 19(3), 16-22. https://doi.org/10.5114/hm.2018.76075  

Kunrath, C. A., Nakamura, F. Y., Roca, A., Tessitore, A., & Teoldo Da Costa, I. (2020). 

How does mental fatigue affect soccer performance during small-sided games? 

A cognitive, tactical and physical approach. J Sports Sci, 38(15), 1818-1828. 

https://doi.org/10.1080/02640414.2020.1756681  

Ladd, C. (1991). Comparative Animal Physiology, Environmental and Metabolic Animal 

Physiology (4th ed.).  

Lal, S., & Craig, A. (2002). Driver fatigue: Electroencephalography and psychological 

assessment. Psychophysiology, 39, 313-321. 

https://doi.org/10.1017/S0048577201393095  

Lamas, L., Junior, D. D. R., Santana, F., Rostaiser, E., Negretti, L., & Ugrinowitsch, C. 
(2017). Space creation dynamics in basketball offence: validation and 

evaluation of elite teams. International Journal of Performance Analysis in 

Sport, 11(1), 71-84. https://doi.org/10.1080/24748668.2011.11868530  

Lamas, L., Santana, F., Heiner, M., Ugrinowitsch, C., & Fellingham, G. (2015). 

Modeling the Offensive-Defensive Interaction and Resulting Outcomes in 

Basketball. PloS one, 10(12), e0144435. 

https://doi.org/10.1371/journal.pone.0144435  

Lan, X. (2001). The Discussion on the Tactical System of Basketball. China Sport 

Science and Technology, 12, 16-18. https://doi.org/10.16470/j.csst.2001.12.004  

Langner, R., Steinborn, M. B., Chatterjee, A., Sturm, W., & Willmes, K. (2010). Mental 

fatigue and temporal preparation in simple reaction-time performance. Acta 

psychologica, 133(1), 64-72.  

https://doi.org/10.1038/nn1821
https://doi.org/10.1016/j.psychsport.2015.03.007
https://doi.org/10.2466/pms.1998.86.3.771
https://doi.org/10.5114/hm.2018.76075
https://doi.org/10.1080/02640414.2020.1756681
https://doi.org/10.1017/S0048577201393095
https://doi.org/10.1080/24748668.2011.11868530
https://doi.org/10.1371/journal.pone.0144435
https://doi.org/10.16470/j.csst.2001.12.004


© C
OPYRIG

HT U
PM

 

93 

Le Mansec, Y., Pageaux, B., Nordez, A., Dorel, S., & Jubeau, M. (2017). Mental fatigue 

alters the speed and the accuracy of the ball in table tennis. Journal of Sports 

Sciences, 36. https://doi.org/10.1080/02640414.2017.1418647  

Lee, K., Hicks, G., & Nino-Murcia, G. (1991). Validity and reliability of a scale to assess 

fatigue. Psychiatry research, 36, 291-298. https://doi.org/10.1016/0165-

1781(91)90027-M  

Leite, N., Baker, J., & Sampaio, J. (2009). Paths to Expertise in Portuguese National 

Team Athletes. Journal of sports science & medicine, 8, 560-566.  

Leppink, J., & Pérez-Fuster, P. (2017). We need more replication research–A case for 

test-retest reliability. Perspectives on Medical Education, 6(3), 158-164.  

Li., S., & Cui., G. (2020). A Study on Precompetition Anxiety of Teenager Male Rifle 

Shooters. Journal of Anhui Sports Science, 41.  

Linden, D., Frese, M., & Meijman, T. (2003). Mental fatigue and the control of cognitive 

processes: Effects on perseveration and planning. Acta psychologica, 113, 45-

65. https://doi.org/10.1016/S0001-6918(02)00150-6  

Liu., M., & Chen., L. (2021). Relationship Between Competition State Anxiety and 

Athletic Performance of High Level Players. Contemporary Sports Technology, 

11.  

López, F., Ureña, N., & Vélez, D. (2017). La fatiga mental deteriora el rendimiento en 

el tiro libre en baloncesto. 26, 33-36.  

Lorenzo Calvo, J., Granado-Peinado, M., de la Rubia, A., Muriarte, D., Lorenzo, A., & 

Mon-Lopez, D. (2021). Psychological States and Training Habits during the 

COVID-19 Pandemic Lockdown in Spanish Basketball Athletes. Int J Environ 

Res Public Health, 18(17). https://doi.org/10.3390/ijerph18179025  

Lorist, M. (2008). Impact of top-down control during mental fatigue. Brain research, 

1232, 113-123. https://doi.org/10.1016/j.brainres.2008.07.053  

Lorist, M., Klein, M., Nieuwenhuis, S., Jong, R., Mulder, G., & Meijman, T. (2000). 

Mental fatigue and task control: Planning and preparation. Psychophysiology, 

37, 614-625. https://doi.org/10.1017/S004857720099005X  

Lorist, M. M., Boksem, M. A., & Ridderinkhof, K. R. (2005). Impaired cognitive control 

and reduced cingulate activity during mental fatigue. Brain Res Cogn Brain Res, 

24(2), 199-205. https://doi.org/10.1016/j.cogbrainres.2005.01.018  

Lorist, M. M., Klein, M., Nieuwenhuis, S., De Jong, R., Mulder, G., & Meijman, T. F. 

(2000). Mental fatigue and task control: planning and preparation. 

Psychophysiology, 37(5), 614-625.  

Lu, Y., Li, W., & Yahya, A. (2022). Psychological Factors in Training of Basketball 
Players to Improve Their Shooting Accuracy. Mobile Information Systems, 

2022, 1-9. https://doi.org/10.1155/2022/3012107  

https://doi.org/10.1080/02640414.2017.1418647
https://doi.org/10.1016/0165-1781(91)90027-M
https://doi.org/10.1016/0165-1781(91)90027-M
https://doi.org/10.1016/S0001-6918(02)00150-6
https://doi.org/10.3390/ijerph18179025
https://doi.org/10.1016/j.brainres.2008.07.053
https://doi.org/10.1017/S004857720099005X
https://doi.org/10.1016/j.cogbrainres.2005.01.018
https://doi.org/10.1155/2022/3012107


© C
OPYRIG

HT U
PM

 

94 

Luby, B. (1998). The Nature of Consciousness: Philosophical Debates. Journal of The 

History of The Behavioral Sciences - J HIST BEHAV SCI, 34, 433-434. 

https://doi.org/10.1002/(SICI)1520-6696(199823)34:43.3.CO;2-M  

Ludwig, D. S., & Kabat-Zinn, J. (2008). Mindfulness in medicine. Jama, 300(11), 1350-

1352.  

MacDonald, L. A., & Minahan, C. L. (2018). Mindfulness training attenuates the 

increase in salivary cortisol concentration associated with competition in highly 

trained wheelchair-basketball players. Journal of Sports Sciences, 36(4), 378-

383.  

Macedo Penna, E., Campos, B., Filho, E., Pires, D., Nakamura, F., Mendes, T., Lopes, 

T., Smith, M., & Prado, L. (2017). Mental fatigue does not alter heart rate 

recovery but impairs performance in handball players. Revista Brasileira de 

Medicina do Esporte, 24. https://doi.org/10.1590/1517-869220182405180483  

Macedo Penna, E., Wanner, S., Campos, B., Filho, E., Quinan, G., Mendes, T., Smith, 

M., & Prado, L. (2017). Mental Fatigue Impairs Physical Performance in 

Young Swimmers. Pediatric exercise science, 30. 

https://doi.org/10.1123/pes.2017-0128  

MacMahon, C., Schücker, L., Hagemann, N., & Strauss, B. (2014). Cognitive fatigue 

effects on physical performance during running. Journal of Sport and Exercise 

Psychology, 36(4), 375-381.  

Magnuson, J. R., Doesburg, S. M., & McNeil, C. J. (2021). Development and recovery 

time of mental fatigue and its impact on motor function. Biological Psychology, 

161, 108076.  

Marcelino, P. R., Aoki, M. S., Arruda, A., Freitas, C. G., Mendez-Villanueva, A., & 
Moreira, A. (2016). Does small-sided-games' court area influence metabolic, 

perceptual, and physical performance parameters of young elite basketball 

players? Biol Sport, 33(1), 37-42. https://doi.org/10.5604/20831862.1180174  

Marcora, S. M., Staiano, W., & Manning, V. (2009). Mental fatigue impairs physical 

performance in humans. J Appl Physiol (1985), 106(3), 857-864. 

https://doi.org/10.1152/japplphysiol.91324.2008  

Martens, R., Burton, D., Vealey, R., Bump, L., & Smith, D. (1982). Competitive state 

anxiety inventory—2. Journal of sport & exercise psychology.  

Massar, S., Wester, A., Volkerts, E., & Kenemans, J. (2010). Manipulation specific 

effects of mental fatigue: Evidence from novelty processing and simulated 

driving. Psychophysiology, 47, 1119-1126. https://doi.org/10.1111/j.1469-

8986.2010.01028.x  

Massar, S. A., Wester, A. E., Volkerts, E. R., & Kenemans, J. L. (2010). Manipulation 

specific effects of mental fatigue: evidence from novelty processing and 

simulated driving. Psychophysiology, 47(6), 1119-1126.  

https://doi.org/10.1002/(SICI)1520-6696(199823)34:43.3.CO;2-M
https://doi.org/10.1590/1517-869220182405180483
https://doi.org/10.1123/pes.2017-0128
https://doi.org/10.5604/20831862.1180174
https://doi.org/10.1152/japplphysiol.91324.2008
https://doi.org/10.1111/j.1469-8986.2010.01028.x
https://doi.org/10.1111/j.1469-8986.2010.01028.x


© C
OPYRIG

HT U
PM

 

95 

McEwan, D., Ginis, K., & Bray, S. (2013). The Effects of Depleted Self-Control 

Strength on Skill-Based Task Performance. Journal of sport & exercise 

psychology, 35, 239-249. https://doi.org/10.1123/jsep.35.3.239  

Mon, D., Riaza, A., Galán, H., & Román, I. (2020). The Impact of Covid-19 and the 

Effect of Psychological Factors on Training Conditions of Handball Players. 

International Journal of Environmental Research and Public Health, 17. 

https://doi.org/10.3390/ijerph17186471  

Moreira, A., Aoki, M., Franchini, E., Machado, D., Paludo, A., & Okano, A. (2018). 

Mental fatigue impairs technical performance and alters neuroendocrine and 
autonomic responses in elite young basketball players. Physiology & Behavior, 

196. https://doi.org/10.1016/j.physbeh.2018.08.015  

Moreira, A., Aoki, M. S., Franchini, E., da Silva Machado, D. G., Paludo, A. C., & 

Okano, A. H. (2018). Mental fatigue impairs technical performance and alters 

neuroendocrine and autonomic responses in elite young basketball players. 

Physiology & Behavior, 196, 112-118. 

https://doi.org/10.1016/j.physbeh.2018.08.015  

Moreira, A., Aoki, M. S., Franchini, E., da Silva Machado, D. G., Paludo, A. C., & 

Okano, A. H. (2018). Mental fatigue impairs technical performance and alters 

neuroendocrine and autonomic responses in elite young basketball players. 

Physiol Behav, 196, 112-118. https://doi.org/10.1016/j.physbeh.2018.08.015  

Mouchet, A. (2005). Subjectivity in the articulation between strategy and tactics in team 

sports: an example in rugby. Italian Journal of Sport Sciences, 12, 24-33.  

Mun, S., Kim, E. S., & Park, M. C. (2014). Effect of mental fatigue caused by mobile 

3D viewing on selective attention: an ERP study. Int J Psychophysiol, 94(3), 

373-381. https://doi.org/10.1016/j.ijpsycho.2014.08.1389  

Murray, D. M., Varnell, S. P., & Blitstein, J. L. (2004). Design and analysis of group-

randomized trials: a review of recent methodological developments. American 

journal of public health, 94(3), 423-432.  

Nieuwenhuys, A., & Oudejans, R. R. (2012). Anxiety and perceptual-motor performance: 

toward an integrated model of concepts, mechanisms, and processes. Psychol 

Res, 76(6), 747-759. https://doi.org/10.1007/s00426-011-0384-x  

Noetel, M., Ciarrochi, J., Van Zanden, B., & Lonsdale, C. (2019). Mindfulness and 

acceptance approaches to sporting performance enhancement: A systematic 

review. International Review of Sport and Exercise Psychology, 12(1), 139-175.  

Nyström, L., Wall, S., Rutqvist, L., Lindgren, A., Lindqvist, M. L., Rydén, S., Andersson, 

J., Bjurstam, N., Fagerberg, G., Frisell, J., Tabár, L., & Larsson, L. G. (1993). 
Breast cancer screening with mammography: Overview of Swedish randomised 

trials. The Lancet, 341, 973-978. https://doi.org/10.1016/0140-6736(93)91067-

V  

https://doi.org/10.1123/jsep.35.3.239
https://doi.org/10.3390/ijerph17186471
https://doi.org/10.1016/j.physbeh.2018.08.015
https://doi.org/10.1016/j.physbeh.2018.08.015
https://doi.org/10.1016/j.physbeh.2018.08.015
https://doi.org/10.1016/j.ijpsycho.2014.08.1389
https://doi.org/10.1007/s00426-011-0384-x
https://doi.org/10.1016/0140-6736(93)91067-V
https://doi.org/10.1016/0140-6736(93)91067-V


© C
OPYRIG

HT U
PM

 

96 

Oaten, M., & Cheng, K. (2006). Longitudinal gains in self-regulation from regular 

physical exercise. British journal of health psychology, 11, 717-733. 

https://doi.org/10.1348/135910706X96481  

Oudejans, R. R., Kuijpers, W., Kooijman, C. C., & Bakker, F. C. (2011). Thoughts and 

attention of athletes under pressure: skill-focus or performance worries? 

Anxiety, Stress, & Coping, 24(1), 59-73.  

Pageaux, B., & Lepers, R. (2018). The effects of mental fatigue on sport-related 

performance. Prog Brain Res, 240, 291-315. 

https://doi.org/10.1016/bs.pbr.2018.10.004  

Patton, G. C., Bond, L., Carlin, J. B., Thomas, L., Butler, H., Glover, S., Catalano, R., & 

Bowes, G. (2006). Promoting social inclusion in schools: a group-randomized 

trial of effects on student health risk behavior and well-being. American journal 

of public health, 96(9), 1582-1587.  

Perry, J. E., Ross, M., Weinstock, J., & Weaver, T. (2017). Efficacy of a Brief 

Mindfulness Intervention to Prevent Athletic Task Performance Deterioration: 

A Randomized Controlled Trial. The Sport Psychologist, 31(4), 410-421. 

https://doi.org/10.1123/tsp.2016-0130  

Perry, J. E., Ross, M., Weinstock, J., & Weaver, T. (2017). Efficacy of a brief 

mindfulness intervention to prevent athletic task performance deterioration: A 

randomized controlled trial [Article]. Sport Psychologist, 31(4), 410-421. 

https://doi.org/10.1123/tsp.2016-0130  

Pineau, T. R., Glass, C. R., & Kaufman, K. A. (2014). Mindfulness in sport performance.  

Pires, F., Silva-Junior, F., Brietzke, C., Franco-Alvarenga, P., Pinheiro, F., França, N., 

Teixeira, S., & Santos, T. (2018). Mental Fatigue Alters Cortical Activation and 
Psychological Responses, Impairing Performance in a Distance-Based Cycling 

Trial. Frontiers in Physiology, 9. https://doi.org/10.3389/fphys.2018.00227  

Pollux, P., Hall, S., Roebuck, H., & Guo, K. (2011). Event-related potential correlates 

of the interaction between attention and spatiotemporal context regularity in 

vision. Neuroscience, 190, 258-269. 

https://doi.org/10.1016/j.neuroscience.2011.05.043  

Qingyong, G., & Zhengji, P. (2019). Development Status and Optimization Strategy of 

CBA Professional Club in Context of Association Reality. Hubei Sports 

Science, 38(12).  

Rauch, W., & Schmitt, K. (2009). Fatigue of cognitive control in the stroop-task. 

Proceedings of the annual meeting of the cognitive science society,  

Rozand, V., Pageaux, B., Marcora, S., Papaxanthis, C., & Lepers, R. (2014). Does 

mental exertion alter maximal muscle activation? Frontiers in Human 

Neuroscience, 8. https://doi.org/10.3389/fnhum.2014.00755  

https://doi.org/10.1348/135910706X96481
https://doi.org/10.1016/bs.pbr.2018.10.004
https://doi.org/10.1123/tsp.2016-0130
https://doi.org/10.1123/tsp.2016-0130
https://doi.org/10.3389/fphys.2018.00227
https://doi.org/10.1016/j.neuroscience.2011.05.043
https://doi.org/10.3389/fnhum.2014.00755


© C
OPYRIG

HT U
PM

 

97 

Ruano, M., Evangelos, T., & Lorenzo Calvo, A. (2006). Defensive systems in basketball 

ball possessions. International Journal of Performance Analysis in Sport, 6, 98-

107. https://doi.org/10.1080/24748668.2006.11868358  

Ruano, M., Lorenzo Calvo, A., Sampaio, J., Ibáñez, S., & Ortega, E. (2008). Game-

related statistics that discriminated winning and losing teams from the Spanish 

Men's Professional Basketball Teams. Collegium antropologicum, 32, 451-456.  

Scanlan, A., Humphries, B., Tucker, P. S., & Dalbo, V. (2014). The influence of physical 

and cognitive factors on reactive agility performance in men basketball players. 

Journal of Sports Sciences, 32(4), 367-374.  

Schumer, M. C., Lindsay, E. K., & Creswell, J. D. (2018). Brief mindfulness training for 

negative affectivity: A systematic review and meta-analysis. J Consult Clin 

Psychol, 86(7), 569-583. https://doi.org/10.1037/ccp0000324  

Semple, R. J. (2010). Does Mindfulness Meditation Enhance Attention? A Randomized 
Controlled Trial. Mindfulness, 1(2), 121-130. https://doi.org/10.1007/s12671-

010-0017-2  

Shaabani, F., Naderi, A., Borella, E., & Calmeiro, L. (2020). Does a brief mindfulness 

intervention counteract the detrimental effects of ego depletion in basketball 

free throw under pressure? [Article]. Sport, Exercise, and Performance 

Psychology, 9(2), 197-215. https://doi.org/10.1037/spy0000201  

Shigihara, Y., Tanaka, M., Ishii, A., Kanai, E., Funakura, M., & Watanabe, Y. (2013). 

Two types of mental fatigue affect spontaneous oscillatory brain activities in 

different ways. Behavioral and brain functions : BBF, 9, 2. 

https://doi.org/10.1186/1744-9081-9-2  

Shudian, C., Kim.Geok, S., Roslan, S., He, S., Soh, K. L., & Shaowen, Q. (2022). Mental 
Fatigue and Basketball Performance: A Systematic Review. Frontiers in 

Psychology, 12. https://doi.org/10.3389/fpsyg.2021.819081  

Si, G. (2014). Athlete mindfulness training manual.  

Si, G., Duan, Y., Li, H. Y., & Jiang, X. (2011). An exploration into socio-cultural 
meridians of Chinese athletes’ psychological training. Journal of Clinical Sport 

Psychology, 5(4), 325-338.  

Si, G., Zhang, G., SU, N., & ZHANG, C.-Q. (2014). Theory origin and content design 

of mindfulness training program for Chinese athletes.  

Smith, M., Coutts, A., Merlini, M., Deprez, D., Lenoir, M., & Marcora, S. (2015). Mental 

Fatigue Impairs Soccer-Specific Physical and Technical Performance. 

Medicine and science in sports and exercise, 48, 267–276. 

https://doi.org/10.1249/MSS.0000000000000762  

Smith, M., Fransen, J., Deprez, D., Lenoir, M., & Coutts, A. (2017). Impact of mental 

fatigue on speed and accuracy components of soccer-specific skills. Science 

and Medicine in Football, 1, 48-52. 

https://doi.org/10.1080/02640414.2016.1252850  

https://doi.org/10.1080/24748668.2006.11868358
https://doi.org/10.1037/ccp0000324
https://doi.org/10.1007/s12671-010-0017-2
https://doi.org/10.1007/s12671-010-0017-2
https://doi.org/10.1037/spy0000201
https://doi.org/10.1186/1744-9081-9-2
https://doi.org/10.3389/fpsyg.2021.819081
https://doi.org/10.1249/MSS.0000000000000762
https://doi.org/10.1080/02640414.2016.1252850


© C
OPYRIG

HT U
PM

 

98 

Smith, M. R., Chai, R., Nguyen, H. T., Marcora, S. M., & Coutts, A. J. (2019). 

Comparing the effects of three cognitive tasks on indicators of mental fatigue. 

The Journal of psychology, 153(8), 759-783.  

Smith, M. R., Coutts, A. J., Merlini, M., Deprez, D., Lenoir, M., & Marcora, S. M. (2016). 

Mental fatigue impairs soccer-specific physical and technical performance. 

Med Sci Sports Exerc, 48(2), 267-276.  

Smith, M. R., Thompson, C., Marcora, S. M., Skorski, S., Meyer, T., & Coutts, A. J. 

(2018). Mental Fatigue and Soccer: Current Knowledge and Future Directions. 

Sports Med, 48(7), 1525-1532. https://doi.org/10.1007/s40279-018-0908-2  

Smith, M. R., Zeuwts, L., Lenoir, M., Hens, N., De Jong, L. M., & Coutts, A. J. (2016). 

Mental fatigue impairs soccer-specific decision-making skill. J Sports Sci, 

34(14), 1297-1304. https://doi.org/10.1080/02640414.2016.1156241  

Spiteri, T., Binetti, M., Scanlan, A., Dalbo, V., Dolci, F., & Specos, C. (2017). Physical 
Determinants of Division 1 Collegiate Basketball, Women's National 

Basketball League, and Women's National Basketball Association Athletes: 

With Reference to Lower-Body Sidedness. The Journal of Strength and 

Conditioning Research, 33. https://doi.org/10.1519/JSC.0000000000001905  

Stocker, E., Englert, C., & Seiler, R. (2018). Self-Control Strength and Mindfulness in 

Physical Exercise Performance: Does a Short Mindfulness Induction 

Compensate for the Detrimental Ego Depletion Effect? Journal of Applied 
Sport Psychology, 31(3), 324-339. 

https://doi.org/10.1080/10413200.2018.1471754  

Stocker, E., Englert, C., & Seiler, R. (2019). Self-Control Strength and Mindfulness in 

Physical Exercise Performance: Does a Short Mindfulness Induction 

Compensate for the Detrimental Ego Depletion Effect? [Article]. Journal of 

Applied Sport Psychology, 31(3), 324-339. 

https://doi.org/10.1080/10413200.2018.1471754  

Sumantry, D., & Stewart, K. (2021). Meditation, Mindfulness, and Attention: a Meta-

analysis. Mindfulness, 12. https://doi.org/10.1007/s12671-021-01593-w  

Sun, H., Soh, K. G., Mohammadi, A., Wang, X., Bin, Z., & Zhao, Z. (2022). Effects of 

mental fatigue on technical performance in soccer players: A systematic review 

with a meta-analysis. Front Public Health, 10, 922630. 

https://doi.org/10.3389/fpubh.2022.922630  

Sun, H., Soh, K. G., Norjali Wazir, M. R. W., Ding, C., Xu, T., & Zhang, D. (2022). Can 

Self-Regulatory Strength Training Counter Prior Mental Exertion? A 

Systematic Review of Randomized Controlled Trials. Front Public Health, 10, 

904374. https://doi.org/10.3389/fpubh.2022.904374  

Sun, H., Soh, K. G., Roslan, S., Norjali Wazir, M. R. W., Liu, F., & Zhao, Z. (2022). 

The Counteractive Effect of Self-Regulation-Based Interventions on Prior 

Mental Exertion: A Systematic Review of Randomised Controlled Trials. Brain 

Sci, 12(7). https://doi.org/10.3390/brainsci12070896  

https://doi.org/10.1007/s40279-018-0908-2
https://doi.org/10.1080/02640414.2016.1156241
https://doi.org/10.1519/JSC.0000000000001905
https://doi.org/10.1080/10413200.2018.1471754
https://doi.org/10.1080/10413200.2018.1471754
https://doi.org/10.1007/s12671-021-01593-w
https://doi.org/10.3389/fpubh.2022.922630
https://doi.org/10.3389/fpubh.2022.904374
https://doi.org/10.3390/brainsci12070896


© C
OPYRIG

HT U
PM

 

99 

Sun, H., Soh, K. G., Roslan, S., Wazir, M., Mohammadi, A., Ding, C., & Zhao, Z. (2022). 

Nature exposure might be the intervention to improve the self-regulation and 

skilled performance in mentally fatigue athletes: A narrative review and 

conceptual framework. Front Psychol, 13, 941299. 

https://doi.org/10.3389/fpsyg.2022.941299  

Sun, H., Soh, K. G., Roslan, S., Wazir, M., & Soh, K. L. (2021). Does mental fatigue 

affect skilled performance in athletes? A systematic review. PloS one, 16(10), 

e0258307. https://doi.org/10.1371/journal.pone.0258307  

Sun, H., Soh, K. G., Wazir, M. R. W. N., Ding, C., Xu, T., & Zhang, D. (2022). Can 
Self-Regulatory Strength Training Counter Prior Mental Exertion? A 

Systematic Review of Randomized Controlled Trials. Frontiers in public health, 

10.  

Sun, H., Soh, K. G., & Xu, X. (2022). Nature Scenes Counter Mental Fatigue-Induced 

Performance Decrements in Soccer Decision-Making. Front Psychol, 13, 

877844. https://doi.org/10.3389/fpsyg.2022.877844  

Sun, H., Soh, K. G., & Xu, X. (2022). Nature Scenes Counter Mental Fatigue-Induced 

Performance Decrements in Soccer Decision-Making. Frontiers in Psychology, 

13, 877844.  

Tan, S., & Guo, Y. (2008). Revision of Self-Control Scale for Chinese College Students. 

Chinese Journal of Clinical Psychology, 16, 468-470.  

Tanaka, M. (2015). Effects of Mental Fatigue on Brain Activity and Cognitive 

Performance: A Magnetoencephalography Study. Anatomy & Physiology, s4. 

https://doi.org/10.4172/2161-0940.S4-002  

Tanaka, M., Ishii, A., & Watanabe, Y. (2013). Neural Mechanism of Facilitation System 
during Physical Fatigue. PloS one, 8, e80731. 

https://doi.org/10.1371/journal.pone.0080731  

Tanaka, M., Shigihara, Y., Funakura, M., Kanai, E., & Watanabe, Y. (2012). Fatigue-

Associated Alterations of Cognitive Function and Electroencephalographic 

Power Densities. PloS one, 7, e34774. 

https://doi.org/10.1371/journal.pone.0034774  

Tang, Y.-Y., Ma, Y., Fan, Y., Feng, H., Wang, J., Feng, S., Lu, Q., Hu, B., Lin, Y., & 

Li, J. (2009). Central and autonomic nervous system interaction is altered by 

short-term meditation. Proceedings of the national Academy of Sciences, 

106(22), 8865-8870.  

Tangney, J., Baumeister, R., & Boone, A. (2004). High Self‐ Control Predicts Good 

Adjustment, Less Pathology, Better Grades, and Interpersonal Success. Journal 

of personality, 72, 271-324. https://doi.org/10.1111/j.0022-3506.2004.00263.x  

Teasdale, J., Segal, Z., & Williams, J. M. (1995). How does cognitive therapy prevent 

depressive relapse and why should attentional control (mindfulness) training 

help? Behaviour research and therapy, 33, 25-39. 

https://doi.org/10.1016/0005-7967(94)E0011-7  

https://doi.org/10.3389/fpsyg.2022.941299
https://doi.org/10.1371/journal.pone.0258307
https://doi.org/10.3389/fpsyg.2022.877844
https://doi.org/10.4172/2161-0940.S4-002
https://doi.org/10.1371/journal.pone.0080731
https://doi.org/10.1371/journal.pone.0034774
https://doi.org/10.1111/j.0022-3506.2004.00263.x
https://doi.org/10.1016/0005-7967(94)E0011-7


© C
OPYRIG

HT U
PM

 

100 

Teasdale, J. D., Segal, Z. V., Williams, J. M. G., Ridgeway, V. A., Soulsby, J. M., & 

Lau, M. A. (2000). Prevention of relapse/recurrence in major depression by 

mindfulness-based cognitive therapy. Journal of consulting and clinical 

psychology, 68(4), 615.  

Trecroci, A., Boccolini, G., Duca, M., Formenti, D., & Alberti, G. (2020). Mental fatigue 

impairs physical activity, technical and decision-making performance during 

small-sided games. PloS one, 15, e0238461. 

https://doi.org/10.1371/journal.pone.0238461  

Tyler, J., & Burns, K. (2008). After Depletion: The Replenishment of the Self's 
Regulatory Resources. Self and Identity - SELF IDENTITY, 7, 305-321. 

https://doi.org/10.1080/15298860701799997  

Ulrich, R., Simons, R., Losito, B., Fiorito, E., Miles, M., & Zelson, M. (1991). Stress 

Recovery During Exposure to Natural and Urban Environments. Journal of 

Environmental Psychology. 11: 201-230. Journal of Environmental 

Psychology, 11, 201-230. https://doi.org/10.1016/S0272-4944(05)80184-7  

Van Cutsem, J., Marcora, S., De Pauw, K., Bailey, S., Meeusen, R., & Roelands, B. 

(2017). The Effects of Mental Fatigue on Physical Performance: A Systematic 

Review. Sports Med, 47(8), 1569-1588. https://doi.org/10.1007/s40279-016-

0672-0  

Van der Linden, D., & Eling, P. (2006). Mental fatigue disturbs local processing more 

than global processing. Psychological research, 70(5), 395-402.  

Van der Linden, D., Frese, M., & Meijman, T. F. (2003). Mental fatigue and the control 

of cognitive processes: effects on perseveration and planning. Acta 

psychologica, 113(1), 45-65.  

Van Der Linden, D., Frese, M., & Sonnentag, S. (2003). The impact of mental fatigue 

on exploration in a complex computer task: Rigidity and loss of systematic 

strategies. Human Factors, 45(3), 483-494.  

van der Linden, D., Massar, S. A., Schellekens, A. F., Ellenbroek, B. A., & Verkes, R. 

J. (2006). Disrupted sensorimotor gating due to mental fatigue: preliminary 

evidence. Int J Psychophysiol, 62(1), 168-174. 

https://doi.org/10.1016/j.ijpsycho.2006.04.001  

Wang, C., Trongnetrpunya, A., Samuel, I. B. H., Ding, M., & Kluger, B. M. (2016). 

Compensatory neural activity in response to cognitive fatigue. Journal of 

neuroscience, 36(14), 3919-3924.  

Wang, Y., Li, H., Ye, J., Huang, Y., & Zhao, J. (2017). The impact of short-term 

meditation on ego-depletion in college students [Article]. Chinese Journal of 

Behavioral Medicine and Brain Science, 26(7), 632-635.  

Wang, Z. (2010). ACSM's Manual for Guidelines for Exercise Testing and Prescription 

(8th, Chinese Version).  

https://doi.org/10.1371/journal.pone.0238461
https://doi.org/10.1080/15298860701799997
https://doi.org/10.1016/S0272-4944(05)80184-7
https://doi.org/10.1007/s40279-016-0672-0
https://doi.org/10.1007/s40279-016-0672-0
https://doi.org/10.1016/j.ijpsycho.2006.04.001


© C
OPYRIG

HT U
PM

 

101 

Wascher, E., Rasch, B., Sanger, J., Hoffmann, S., Schneider, D., Rinkenauer, G., Heuer, 

H., & Gutberlet, I. (2014). Frontal theta activity reflects distinct aspects of 

mental fatigue. Biol Psychol, 96, 57-65. 

https://doi.org/10.1016/j.biopsycho.2013.11.010  

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief 

measures of positive and negative affect: the PANAS scales. Journal of 

personality and social psychology, 54(6), 1063.  

Willberg, C., Wellm, D., Behringer, M., & Zentgraf, K. (2022). Analyzing acute and 

daily load parameters in match situations–a comparison of classic and 3× 3 
basketball. International Journal of Sports Science & Coaching, 

17479541211067989.  

Wilson, M., Vine, S., & Wood, G. (2009). The Influence of Anxiety on Visual 

Attentional Control in Basketball Free Throw Shooting. Journal of sport & 

exercise psychology, 31, 152-168. https://doi.org/10.1123/jsep.31.2.152  

Wright, R. (1996). Brehm’s theory of motivation as a model of effort and cardiovascular 

response.  

Wu, R., Liu, L. L., Zhu, H., Su, W. J., Cao, Z. Y., Zhong, S. Y., Liu, X. H., & Jiang, C. 

L. (2019). Brief Mindfulness Meditation Improves Emotion Processing. Front 

Neurosci, 13, 1074. https://doi.org/10.3389/fnins.2019.01074  

Xuang, H., & Shusheng, S. (2021). Causes and Development Strategies of Chinese 

Men's Basketball Team's Defeat in the 2019 World Cup. SICHUAN SPORTS 

SCIENCE, 40(2). https://doi.org/DOI:10.13932/j.cnki.sctykx.2021.02.16  

Yang, J., Hui, S., Jiang, Z., Tingwen, L., Jingfei, Y., & Zhenduo, L. (2021). An analysis 

of the offensive and defensive ability of men's basketball players who failed in 
the Tokyo Olympic Games-Take Victoria division as an example. Journal of 

Baoji University of Arts and Sciences (Natural Science), 41(4), 91-96.  

Yang, W., & He, S. (2019). Factor Structure and Empirical Validation of Attentional 

Control Scale in Chinese Undergraduates. The 22nd National Academic 

congress of Psychology,  

Yusainy, C., & Lawrence, C. (2015a). Brief mindfulness induction could reduce 

aggression after depletion. Conscious Cogn, 33, 125-134. 

https://doi.org/10.1016/j.concog.2014.12.008  

Yusainy, C., & Lawrence, C. (2015b). Brief mindfulness induction could reduce 

aggression after depletion [Article]. Consciousness and Cognition, 33, 125-134. 

https://doi.org/10.1016/j.concog.2014.12.008  

Zeidan, F., Johnson, S., Diamond, B., David, Z., & Goolkasian, P. (2010). Mindfulness 

meditation improves cognition: evidence of brief mental training. 

Consciousness and Cognition: An International Journal, 19, 597-605. 

Consciousness and Cognition, 19, 597-605. 

https://doi.org/10.1016/j.concog.2010.03.014  

https://doi.org/10.1016/j.biopsycho.2013.11.010
https://doi.org/10.1123/jsep.31.2.152
https://doi.org/10.3389/fnins.2019.01074
https://doi.org/DOI:10.13932/j.cnki.sctykx.2021.02.16
https://doi.org/10.1016/j.concog.2014.12.008
https://doi.org/10.1016/j.concog.2014.12.008
https://doi.org/10.1016/j.concog.2010.03.014


© C
OPYRIG

HT U
PM

 

102 

Zhang, G., Bu, D., & S, G. (2012). Psychological Intervention based on Mindfulness 

Acceptance: A New Paradigm of Athletes' Psychological Training. Chinese 

Journal of Sports Medicine, 31(12), 8. https://doi.org/10.3969/j.issn.1000-

6710.2012.12.013  

Zhang, S., Lorenzo, A., Gómez, M.-A., Liu, H., Gonçalves, B., & Sampaio, J. (2017). 

Players’ technical and physical performance profiles and game-to-game 

variation in NBA. International Journal of Performance Analysis in Sport, 

17(4), 466-483.  

Zhu, B. (1994). The Revised Chinese Norm of The Competitive State Anxiery Inventory 

(CSAI-2). Psychological Science, 6, 358-362.  

Zhu, Y., Sun, F., Li, C., & Chow, D. H. K. (2020). Acute Effects of Brief Mindfulness 

Intervention Coupled with Carbohydrate Ingestion to Re-Energize Soccer 

Players: A Randomized Crossover Trial. Int J Environ Res Public Health, 

17(23). https://doi.org/10.3390/ijerph17239037  

Zollars, I., Poirier, T. I., & Pailden, J. (2019). Effects of mindfulness meditation on 

mindfulness, mental well-being, and perceived stress. Currents in Pharmacy 

Teaching and Learning, 11(10), 1022-1028.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

https://doi.org/10.3969/j.issn.1000-6710.2012.12.013
https://doi.org/10.3969/j.issn.1000-6710.2012.12.013
https://doi.org/10.3390/ijerph17239037



