
Applying mindfulness training to enhance the mental toughness 

and emotional intelligence of amateur basketball players

Ajilchi, Amini, 

Ardakani, Zadeh, 

and Kisely

2019 University of 

Queensland; Allameh 

Tabataba’i University

Australia; Iran Australasian Psychiatry To examine the feasibility of a mindfulness-training program on the 

mental resilience and emotional intelligence of amateur basketball 

players

Basketball Athletes Amateur n = 30 Male Experimental group: M = 23.53 years, 

Control group: M = 23.40 years 

(range: 22 to 24 years) 

Mental Toughness Questionnaire-48; Mindful 

Sport Performance Questionnaire; Self-Rated 

Emotional Intelligence Scale

Actual meetings and listening 

mindfulness exercises

Psychological 6 weeks Randomized control-group pretest-

posttest design

2 15 Athlete Multivariate analysis of covariance; analysis of 

covariance

Both overall mental toughness and scores on each mental toughness subscale were higher among the experimental 

group at posttest compared to the control group

Mindfulness; mental toughness (challenge, commitment, control, confidence [trust]); emotional 

intelligence (sense of others, self-sense, self-regulation, social, emotional, optimism)

The effect of mental training program on improving mental 

toughness among Tehran high school student athletes

Ali Rasti, Abubakar, 

Abidin, and 

Valiollah

2015 University 

Technology Malaysia

Malaysia Asian Social Science To investigate the effect of mental training program on mental 

toughness among 160 participants of high school male and female 

student athletes

Futsal, volleyball, 

basketball, football, 

table tennis, karate, 

taekwondo, swimming

Athletes High school (unspecified) n = 160 Male (n = 80), Female (n = 80) 15 to 18 years Sports Mental Toughness Questionnaire Mental toughness training focusing on 

including consistency, control, and 

confidence

Psychological Once per week (unclear on number of 

weeks)

Randomized control-group pretest-

posttest design

2 80 (40 male, 40 female) Athlete Factorial multivariate analysis of covariance The authors indicated that the mental training program was effective in changing the mental toughness of Tehran high 

school student-athletes (but not based on gender), although the pretest-posttest results were not fully reported

Mental toughness (consistency, control, confidence)

Enhancing mental toughness and performance under pressure in 

elite young cricketers: A 2-year longitudinal intervention

Bell, Hardy, and 

Beattie

2013 Bangor University United Kingdom Sport, Exercise, and 

Performance 

Psychology

To evaluate the effectiveness of a mental toughness intervention 

delivered to a group of elite youth cricketers

Cricket Athletes Elite n = 41 Male M = 16.90 years (range: 16 to 18 years) Mental Toughness Inventory; competitive 

performance; standardized cricket-specific 

assessments; physical fitness

Coping strategies taught to intervention 

group; repeated exposure to punishment-

conditioned stimuli in the training 

environment

Psychological 2 years Non-randomized control-group pretest-

posttest design

2 Treatment group: n = 20, Control group: n = 21 (13 were invited 

and declined to participate)

Coach Mixed model analysis of variance The mental toughness intervention improved outcomes on psychological and performance criteria Mental toughness; performance ratings in competition (total runs scored, batting average, batting strike 

rate, percentage of team runs scored, total wickets taken, bowling average, bowling strike rate, percentage 

of team wickets); indoor cricket assessments (batting against pace, batting against spin); indoor fitness 

tests (multistage fitness test, vertical jump test)

Effect of psychological interventions in enhancing mental 

toughness dimensions of sports persons

Bhambri, Dhillon, 

and Sahni

2005 Delhi University India Journal of the Indian 

Academy of Applied 

Psychology

To examine the effect of psychological interventions such as general 

relaxation, imagery, and a combination of both on the mental 

toughness dimensions of table tennis players

Table tennis Athletes State/national n = 32 Male (n = 20), Female (n = 12) 12 to 17 years Psychological Performance Inventory General relaxation; imagery; combination 

of both general relaxation and imagery

Psychological 2 weeks Non-randomized control-group pretest-

posttest design

4 General relaxation group: n = 8, 

Imagery group: n = 8, 

Combined general relaxation and imagery group: n = 8,

Control group: n = 8

Athlete Analysis of variance; independent and 

dependent t -test

All three psychological interventions were found to enhance all subcomponents of mental toughness. The combined 

intervention consisting of both relaxation and imagery showed the maximum effect on mental toughness

Self-confidence; negative energy control; attention control; visual and imagery control; motivation; 

positive energy; attitude control

Relationship between physical training, ratings of perceived 

exertion, and mental toughness in female NCAA Division I 

volleyball players

Castello, Reed, 

Lund, and Mack

2018 University of 

Northern Iowa

United States of 

America

The Sport Journal Examine the relationship between participating in a conditioning 

program, rating of perceived exertion, heart rate, and mental 

toughness

Volleyball Athletes Collegiate n = 10 Female M = 19.80 years Mental, Emotional, Bodily Toughness 

Inventory

Physical training protocol Physical 8 weeks Single group pretest-posttest design 1 10 Athlete Dependent t -test No change in overall mental toughness or the subscale mental toughness scores Mental toughness (physical, mental, emotional); physical fitness (Yo-Yo distance, maximal heart rate); 

rating of perceived exertion

An examination of mental toughness over the course of a 

competitive season

Drees and Mack 2012 University of 

Northern Iowa

United States of 

America

Journal of Sport 

Behavior

Examine whether the mental toughness abilities of high school 

wrestlers change over a competitive season and to empirically 

examine potential relationships with age, experience, and success

Wrestling Athletes High school/non-elite Started: n = 63; 

Finished: n = 54

Male M = 15.98 years (range: 14 to 18 years) Mental, Emotional, Bodily Toughness 

Inventory

Comparisons were made between mental 

toughness before and after a season of 

sport-specific training and competition

Physical, although 

insufficient information 

about the athletic training 

protocol was provided

1 competitive season Single group pretest-posttest design 1 54 Athlete Independent and dependent t -tests; analysis of 

variance

Mental toughness did not change over the course of a season with no intervention; mental toughness was greater in 

senior compared to freshmen athletes

Mental toughness

Evaluation of a mental toughness training program for youth-

aged Australian footballers: I. A quantitative analysis

Gucciardi, Gordon, 

and Dimmock

2009 University of Western 

Australia

Australia Journal of Applied 

Sport Psychology

Evaluate the effectiveness of two different psychological skills 

training packages in enhancing mental toughness among three youth-

aged (under 15 years old) Australian football teams

Australian football Athletes Adolescents (unspecified) n = 75 Male Mental toughness training group: M = 14.58 years, 

Psychological skills training group: M = 14.29 years, 

Control group: M = 14.46 years

Australian football Mental Toughness 

Inventory; Dispositional Resilience Scale; 

Dispositional Flow Scale-2; Consultant 

Evaluation Form; social validation questionnaire 

Mental toughness training; psychological 

skills training

Psychological 6 weeks Non-randomized control-group pretest-

posttest design*

3 Mental toughness training group: n = 25, 

Psychological skills training group: n = 26, 

Control group: n = 24

Athlete, coach, parent Multivariate analysis of covariance Overall, both intervention groups reported more positive changes in subjective ratings of mental toughness, resilience, 

and flow compared to the control group. Similar ratings were found for parents and coaches. Both interventions 

appeared to be equally effective in enhancing mental toughness

Mental toughness (thrive through challenge, sport awareness, tough attitude, desire success); resilience 

(commitment, control, challenge); dispositional flow (balance, merging, goals, feedback, concentration, 

control, consciousness, time, autotelic); consultant effectiveness; social validation

Implementing an autonomy-supportive intervention to develop 

mental toughness in adolescent rowers

Mahoney, 

Ntoumanis, 

Gucciardi, Mallett, 

and Stebbings

2016 Griffith University Australia Journal of Applied 

Sport Psychology

Evaluate the effectiveness of an intervention informed by self-

determination theory for developing mental toughness in a sport 

setting

Rowing Athletes, coaches Local/national Started: n = 113; 

Finished: n = 61

Started: Male (n = 35), Female (n = 78); 

Finished: Not reported

Immediate treatment group: M = 15.33 years, 

Delayed treatment group: M = 14.77 years

Mental Toughness Index; Controlling Coach 

Behavior Scale; Basic Needs Satisfaction in 

Sport Scale; Psychological Needs Thwarting 

Scale; observational coach behavior checklist; 

semi-structured interviews

Workshops informed by self-

determination theory for coaches

Psychological 8 weeks. Two 2-hour workshops were 

delivered in two weeks, and in the next 6 

weeks coaches were e-mailed 

supplementary information about self-

determination theory principles and 

autonomy-supportive behaviors

Non-randomized waitlist control-

group pretest-posttest design

2 Immediate treatment group: n = 53 started, n = 38 finished; 

Delayed treatment group: n = 60 started, n = 33 finished

Athlete Mixed model analysis of variance; content 

analysis of semi-structured interviews

The intervention did not successfully improve athletes' perceptions of psychological needs satisfaction, mental 

toughness, or psychological needs thwarting. There were also no improvements found in autonomy-supportive and 

controlling coach behavior outcomes

Mental toughness; autonomy-supportive coach behavior; controlling coach behavior; psychological needs 

satisfaction; psychological needs thwarting; observed coach behavior

Developing mental toughness: Attributional style retraining in 

rugby

Parkes and Mallett 2011 The University of 

Queensland

Australia The Sport Psychologist Evaluate the utility of an optimism intervention that employed 

cognitive-behavioral techniques to retrain attributional style

Rugby Athletes First grade Australian club 

rugby players

n = 7 Male M = 21.31 years (range: 20 to 24 years) Sport Attributional Style Scale; qualitative data 

from field notes, semi-structured interviews, 

and a focus group discussion

Face-to-face group sessions structured 

around a workbook centered on 

attribution style

Psychological 4 weeks, 8 sessions (2 sessions per 

week)

Mixed method embedded in a single 

group pretest-posttest design

1 7 Athlete Wilcoxon signed ranks test; emergent themes 

derived from qualitative data

Quantitative data indicated an improvement in locus of causality, although no other gains were found for the cognitive 

intervention. The qualitative data suggested that participants developed greater resilience in the face of adversity, were 

more confident in their sport, and developed a more optimistic explanatory style for negative events

Sport-related attributional style (internality, stability, globality, controllability, and intentionality for both 

positive and negative events); optimism

Effect of a psychological skills training program on swimming 

performance and positive psychological development

Sheard and Golby 2006 Teesside University United Kingdom International Journal of 

Sport and Exercise 

Psychology

Examine whether a seven-week mental skills intervention program 

had a significant positive influence on competitive swimming 

performance; examine the effectiveness of the intervention on 

adolescent swimmers’ positive psychological profiles

Swimming Athletes National n = 36 Male (n = 13), Female (n = 23) M = 13.90 years (range: 10 to 18 years) Self-Perception of Quality of Performance 

Questionnaire; Psychological Performance 

Inventory; Personal Views Survey III-R; 

Rosenberg Self Esteem Scale; Generalised Self-

Efficacy Scale; Life Orientation Test; swimming 

performance

Psychological skills training of 45 

minutes per week, which included goal 

setting, visualization, relaxation, 

concentration, and thought stopping

Psychological 6 weeks Single group pretest-posttest design 1 36 (23 male, 13 female) Athlete Dependent t -test Post-intervention improvements were found in three separate swimming stroke events (100m breaststroke, 200m 

backstroke, and 200m freestyle), although only the result for 200m freestyle reached statistical significance. Compared 

to pre-intervention, significant improvements were found for two swimming stroke events (200m butterfly and 200m 

backstroke) at 1-month post-intervention. Non-significant improvements were found for 10 other swimming events at 

1-month post-intervention. Significant improvements were found for all measures of positive psychological 

development at post-intervention, with the exception of the challenge subscale of Personal Views Survey III-R

Mental toughness (self-confidence, negative energy control, attention control, visual and imagery control, 

motivation, positive energy, attitude control); hardiness (commitment, control, challenge); self-esteem; self-

efficacy; dispositional optimism; positive affect; negative affect; performance times in competition 

(personal best times)

An evaluation of a mental toughness education and training 

program for early-career English football league referees

Slack, Maynard, 

Butt, and Olusoga

2015 Officials Limited United Kingdom The Sport Psychologist Evaluate the effectiveness of a Mental Toughness Education and 

Training Program in elite football officiating

Soccer officiating Referees, coach Elite n = 3 Male M = 28.67 years Mental Toughness Questionnaire-48; referee-

specific measure of mental toughness; referee 

performance; social validation questionnaire

A total of six individual (mean duration 

= 2.33 hours) and group workshops 

(mean duration = 3.56 hours) delivered 

monthly

Psychological 189 to 203 days Single subject, multiple-baseline-across-

participants design

NA (each of the three 

participants was evaluated 

individually in this study)

4 (3 referees, 1 coach) Referee, coach Descriptive statistics of within-person changes

in outcomes; percentages of non-overlapping 

data; analysis of open-ended social validation 

questionnaire

Performance reports of all referees improved throughout the intervention phases compared with the baseline phase. 

Social validation data indicated that an array of strategies within the Mental Toughness Education and Training 

Program facilitated mental toughness development

Sport general mental toughness (challenge, commitment, control of emotions, control of life, confidence in 

own abilities, interpersonal confidence); referee-specific mental toughness attributes (achievement striving, 

coping with pressure, high work-ethic, resilience, robust self-belief, sport intelligence, tough attitude); 

referee-specific mental toughness behaviors (act as a barrier between players, clear commands and signals, 

create on-field time for yourself, looking calm and composed, make eye-contact with player/s, strong body 

language, work hard [18 yard] box-to-box); referee-specific mental toughness cognitions (awareness of 

own emotions, awareness of players’ emotions, block-out crowd noise, draw upon life experiences, draw 

upon refereeing experiences, focus in blocks of fifteen minutes, focus on the next decision, park-up/bin a 

decision, tactical awareness, trust in decisions); referee performance (application of the Laws of the Game 

and disciplinary control during competition, management of game and players, teamwork with match-

officials, fitness, positioning, and movement on the field-of-play)

Note . *This study was part of a larger mixed methods project that was reported as two studies [40, 41]. See [40] for the study reporting the findings of the qualitative component of that project.
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