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S ummary.—This study investigated whether mental toughness distinguishes 
mixed martial arts (MMA) athletes competing at diff erent levels. It was theorized 
that higher mental toughness would separate those competing at the professional 
level compared to lower levels. Male MMA competitors (N = 136, M age = 27.1 yr., 
SD = 4.8) were categorized as amateur, semi-professional, or professional and 
assessed by questionnaire using the Psychological Performance Inventory–A and 
the Sports Mental Toughness Questionnaire. There were statistically signifi cant dif-
ferences between the three groups on mental toughness. The professional group 
had higher scores compared to semi-professional and amateur groups with regard 
to confi dence, positive cognition, and determination. The fi ndings supported previ-
ous work that athletes performing at higher levels have superior mental toughness.

Mental toughness has often been cited as being the crucial psychologi-
cal attribute for explaining diff erences in athletic performance (see Clough, 
Earle & Sewell, 2002; Bull, Shambrook, James, & Brooks, 2005; Crust, 2007, 
2008; Connaughton, Hanton, Jones, & Wadey, 2008; Gucciardi, Gordon, & 
Dimmock, 2009). The construct has been measured in terms of the model 
off ered by Sheard, Golby, & van Wersch (2009), which includes three traits: 
confi dence, constancy, and control. Confi dence is the belief in achieving the 
desired outcome in competition, despite personal or competition-specifi c 
distractions and irrespective of the performer’s actual competence. Con-
stancy refl ects an athlete’s determination to meet the demands of compe-
tition, willingness to take responsibility for setting competition goals, and 
ability to concentrate. Control is being able to maintain focus despite phys-
ical or emotional pain and unexpected, uncontrollable events. 

Mental toughness overlaps with the similar construct of hardiness 
(e.g., Sheard, 2009; Sheard & Golby, 2010), but is distinguished from it 
by the confi dence construct, which is necessary for optimal sport perfor-
mance (Clough, et al., 2002). This distinction is important as hardy indi-
viduals may not necessarily have enough confi dence to compete, whereas 
mentally tough individuals relish challenging themselves in competition. 
This is critical to Sheard’s (2010) interpretation that mental toughness is 
not mere reaction to adverse situations, but the positive psychological 
trait motivating one to excel.
1Address correspondence to Dr. Mark Chen, School of Social Sciences and Law, University of 
Teesside, Middlesbrough, TS1 3BA, England, or e-mail (m.chen@tees.ac.uk).
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There have been few attempts until recently to evaluate mental tough-
ness diff erences between athletes at diff erent levels within the same sport. 
Dongsung and Kang-Heon (1994) explored mental toughness among 223 
elite and non-elite female athletes in volleyball, badminton, table tennis, 
archery, and shooting. They found that elite athletes had higher overall 
mental toughness (Cohen’s d = 0.57) including imagery control, confi -
dence, motivation, and positive energy. Nicholls, Polman, Levy, and Back-
house (2009) did not fi nd evidence to support the assertion that athletes 
with higher achievement have higher mental toughness, but acknowl-
edged the small number of elite participants (N = 60) recruited compared 
to university participants (N = 289). Golby, Sheard, and Lavelle (2003) 
sampled 70 international rugby league players and found no signifi cant 
diff erences between the best teams in mental toughness, though diff er-
ences were found in hardiness.

In a follow up study, Golby and Sheard (2004) examined 115 profes-
sional rugby league players at three diff erent playing standards (interna-
tional, super league, and division one). They found that international-level 
players were characterised by the highest hardiness (Cohen’s d range = 
1.67-2.13) as measured by commitment, control, and challenge. Sheard 
(2009), using the Alternative Psychological Performance Inventory, inves-
tigated mental toughness diff erences between team members from Aus-
tralia and Great Britain prior to the 2006 international rugby tournament 
and found the Australian winners to have statistically signifi cantly higher 
scores in positive cognition, visualization, total mental toughness, and 
challenge compared to Great Britain’s team members (Cohen’s d range = 
1.4–2.0). Sheard and Golby (2010) found that trait hardiness diff erentiated 
international competitors from those competing at sub ordinate levels. 
The authors acknowledged that the infl uence of hardiness on competitive 
sport performance appears moderate (ES range = 0.48–0.89). For this rea-
son the current paper focused on mental toughness rather than hardiness, 
due to its greater breadth of relevance to sport competition.

Finally, Crust and Azadi (2010) found that athletes competing at 
regional levels and above reported statistically signifi cantly higher mental 
toughness than club/university athletes (Cohen’s d = 0.45). 

Mixed martial arts is a modern sport that off ers an interesting perspec-
tive from which to examine the hypothesis that those with greater men-
tal toughness rise to meet the demands of higher levels of competition. 
No previous research has investigated the psychological aspect of mixed 
martial arts, with the relatively few published studies being sociological 
(Hirose & Pih, 2009; Spencer, 2009; Garcia & Malcolm, 2010) or physio-
logical (Dabbs, Schick, Beam, Brown, Coburn & Schick, 2010; Lenetsky & 
Harris, 2012). Because mixed martial arts in the United Kingdom has no 
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standardized and progressively structured championships, individuals 
are free to compete at whatever level they desire. Therefore the main dif-
ference between the three levels of mixed martial arts has been the rules of 
the competition and the extra psychological demands these entail. Profes-
sional rules matches are longer, allow a variety of head strikes with hand, 
knee, and elbow, both standing and on the ground, as well as a wide range 
of joint locks (Association of Boxing Commissions, 2011). The semi-pro-
fessional matches are shorter and the more dangerous aspects of the sport 
that are crucial to the professional matches, such as ground-and-pound 
techniques and rotational knee locks, are disallowed. Finally, the amateur 
rules disallow strikes to the head and combatants often have to wear addi-
tional protective equipment. Matches are sometimes limited to one 5-min.
round (UK MMA League, 2009).

The model of mental toughness off ered by Sheard, et al. (2009) pro-
vides a means of understanding the psychological demands of mixed mar-
tial arts at the highest level, as the constructs of confi dence, constancy, and 
control are those most closely related to sporting performance, compared 
to other constructs measured in alternative mental toughness models (e.g., 
Clough, et al., 2002). The potential threats and increased competition at the 
professional ranks is greater than at the other two levels, therefore profes-
sional performers would be expected to have superior confi dence. Recent 
work (Crust & Keegan, 2010) has found Ability Confi dence to be signifi -
cantly related to attitudes toward physical risk. The additional physical 
risk inherent at the professional ranks would require more emotional con-
trol and focus to avoid injury or defeat. Also, greater constancy would be 
needed to cope with the higher physical and mental demands placed on 
competitors in training and preparation. 

These key qualities can be measured using the Sports Mental Tough-
ness Questionnaire (SMTQ; Sheard, et al., 2009) and the Alternative Psy-
chological Performance Inventory (PPI–A; Golby, Sheard, & van Wersch, 
2007). The main purpose of this study was to use these measures to estab-
lish whether a diff erence in mental toughness can be demonstrated at the 
three diff erent strata of mixed martial arts in the United Kingdom. A sec-
ondary aim of the study was to examine the convergent validity between 
the two diff erent measures of mental toughness. Gucciardi (2012) recently 
found some support for the convergent validity of the PPI–A in relation 
to Achievement Goals. The PPI–A subscales were most strongly related 
with MAp goals, although the correlations were small to moderate (r = .42, 
r = .20, r = .35, r = .33 for MAp correlations with Determination, Self-Belief, 
Positive Cognition, and Visualisation, respectively). It was hypothesized 
in accordance with previous research (e.g., Dongsung & Kang-Heon, 1994; 
Golby & Sheard, 2004; Sheard, 2009), the professional group’s total mean 
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scores on mental toughness and also scores on individual subscales would 
be statistically signifi cantly higher compared to those of semi-professional 
and amateur groups. Additionally, moderate positive correlations among 
the subscales of the two inventories were expected.

METHOD

Participants
The initial convenience sample for this study consisted of 158 male 

participants, 136 of whom met the inclusion criteria, ranging in age from 
18 to 42 years (M = 27.2, SD = 4.8). The two inclusion criteria were (1) 
having competed in an organised mixed martial arts competition within 
the last 12 months and (2) participating in at least two fi ghts at the level 
they represented. The fi nal participants were participating under the three 
competitive rule structures that have been used in contemporary mixed 
martial arts in the UK, namely amateur (N = 48; M age = 26.8, SD = 4.0, 
range = 18–35), semi-professional (N = 39; M age = 25.6, SD = 4.9, range = 
18–42), and professional (N = 49 ; M age = 28.9, SD = 4.9, range = 20–41). 
Measures of Mental Toughness (Appendix, p. • • )

The Alternative Psychological Performance Inventory (PPI–A; Golby, 
et al., 2007) is a revised version of Loehr’s (1986) original mental toughness 
measures. It is a 14-item questionnaire yielding a total Mental Toughness 
score and four subscale scores: Determination, Self-belief, Positive cogni-
tion, and Visualization. Participants rated the items on a fi ve-point Likert-
type scale with anchors 1: Almost always and 5: Almost never. Golby, et al. 
(2007) applied factor analysis to the original Psychological Performance 
Inventory to identify these four factors and confi rm the existence of a gen-
eral mental toughness factor. Cronbach alphas for the four subscales indi-
cate acceptable internal consistency (Kline, 2005); for Determination α= 
.72, for Self-belief .75, for Positive cognition .75, and for Visualisation .78. 
The PPI–A has not been used extensively, so as part of the process of con-
struct validation it is important to compare it to a frequently used inven-
tory. The Sports Mental Toughness Questionnaire (SMTQ) was chosen as 
the criterion measure on the basis that it is a more established measure of 
mental toughness that also has a control subscale. 

The SMTQ is also a 14-item self-report, which yields a total mental 
toughness score and three subscale scores: Confi dence, Constancy, and 
Control. Participants rated the items on a four-point Likert-type scale with 
anchors A: Not at all true and D: Very true. Sheard, et al. (2009) constructed 
this questionnaire using exploratory and confi rmatory factor analysis of 
the key factors that had been attributed to mental toughness in the litera-
ture. Cronbach’s alphas for the three factors were acceptable (Kline, 2005); 
for Confi dence α = .79, for Control .72, and for Constancy .76. There is also 
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preliminary support for the factor structure, reliability and validity of this 
measure (Sheard, et al., 2009).
Procedure

Following approval from the University of Teesside Board of Eth-
ics, participants were gathered using three approaches: (1) mixed martial 
arts forum posting, (2) an online survey, and (3) attending events. All pro-
cedures were conducted in line with the British Psychological Society’s 
Code of Ethics and Conduct. 

Mixed martial arts forum posting.—The main UK forum, Cage Warriors, 
was used for recruitment (http://www.cagewarriors.com/forums). The 
Cage Warriors forum has the highest number of registered users (approx-
imately 20,000) of any UK MMA forum. Once contact had been made, 
interested parties were e-mailed a packet comprising an information 
sheet, a demographic questionnaire including specifi c items to identify 
age, record, and martial arts background, the PPI–A, and the SMTQ. The 
participants were naïve to the research aims and the two questionnaires 
were counterbalanced by having two versions of the packet and noting 
which packet was sent last, to alternate the administration order. 

Online survey.—Using specialist software (Survey Monkey) the above 
four sheets (information sheet and instructions, participant sheet and the 
PPI–A and SMTQ) were made accessible through a web link. The web 
site address was then distributed via forum posts. The participants were 
asked to read the information sheet fi rst and to contact the investigator 
should they have any questions. 

Attending events.—Five mixed martial arts events throughout the 
country were attended, following being granted permission from the 
organizers of each of the shows. Where possible, the organizers arranged 
for a researcher to address the coaches and competitors present to explain 
the nature of the study and ask for participation. Envelope packets with 
hard-copy versions of the survey packet and pens were given to willing 
participants. Once completed, the packets were handed back to the chief 
investigator who provided a debriefi ng sheet and thanked them for their 
participation. The packets were prepared in counterbalanced order prior 
to their administration. 
Analysis

Initial data checks showed the dependent variables met the assump-
tions of homogeneity of variance and normal distribution. Data were anal-
ysed using a multivariate analysis of variance (MANOVA) with follow-up 
analyses of variance (ANOVAs). Initial data analysis used the method of 
recruitment as an independent variable to confi rm no diff erences across 
the diff erent methods so the data could be pooled. Therefore, competition 
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status with three levels (i.e., professional, semi-professional, or amateur) 
served as the independent variable while the seven mental toughness 
subscales from the PPI–A and SMTQ acted as the dependent variables. 
Follow-up univariate analyses with post hoc comparisons were used to 
identify sources of statistically signifi cant diff erences. Eta-squared was 
used as the estimate of eff ect size. The alpha level was set at .05. Statisti-
cal analysis was conducted using SPSS for Windows, Version 16.0 (SPSS, 
Inc., Chicago, IL).

RESULTS
With method of recruitment as the independent factor with three lev-

els (online survey N = 66, event N = 57, forum N = 13), the MANOVA 
was statistically signifi cant (F14,256 = 5.14, p < .05, η² = 0.22). Separate indi-
vidual ANOVAs were run on each dependent variable (all variables had 
acceptable homogeneity of variance apart from Confi dence). There were 
no statistically signifi cant eff ects of recruitment method for Determina-
tion, Positive cognition, Visualisation, Control, or Constancy. Statistically 
signifi cant eff ects were observed for Confi dence (F2,133 = 18.49, p < .001, 
partial η² = 0.22) , Self-belief (F2,133 = 10.55, p < .001, partial η² = 0.14), the 
total PPI–A score (F2,133 = 3.85, p < .05, partial η² = 0.06) and SMTQ scores 
(F2,133 = 8.07, p < .001, partial η² = 0.11). All these results indicated the mean 
scores for the online survey were lower than means obtained from both 
the event and forum methods of recruitment.

Regarding diff erences between competition status (professional, semi-
professional, and amateur), the descriptive statistics for the seven sub-
scales and total scores for both mental toughness inventories are presented 
in Table 1. Using Wilks λ, MANOVA results yielded a statistically signifi -
cant overall eff ect (F14,256 = 1.99, p < .05, partial η² = 0.10). Each dependent 
variable was followed up with individual ANOVAs and statistically signif-
icant eff ects were found for three of the subscales using a corrected Bonfer-
onni cutoff  value of p ≤ .007 to protect against Type I error (Tabachnick & 
Fidell, 2007). ANOVA results yielded moderate-sized eff ects for Determi-
nation (F2,133 = 5.18, p = .007, partial η² = 0.07), Positive cognition (F2,133 = 8.80, 
p <. 001, partial η² = 0.12), and Confi dence (F2,133 = 8.93, p < .001, partial η² = 
0.12). Determination, Positive cognition, and Confi dence scores were all 
statistically signifi cantly higher in the professionals compared to the other 
two groups. A separate MANOVA on the total PPI–A and total SMTQ scores 
was statistically signifi cant (F4,266 = 4.47, p < .005, partial η² = 0.06). Univari-
ate ANOVAs yielded statistically signifi cant eff ects for both PPI–A (F2,133 = 
8.56, p < .005, partial η² = 0.11) and SMTQ (F2,133 = 5.30, p < .01, partial η² = 
0.07), with the professional group scoring statistically signifi cantly higher 
than the semi-professional and amateur group on both questionnaires.
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Pearson product-moment correlations revealed small to medium cor-
relations (cf. Cohen, 1988, pp. 79-81) among all of the subscales of the 
PPI–A and SMTQ inventories (Table 2). With the exception of the corre-
lations of Visualisation with Control and Constancy, all of the other sub-
scales of the PPI–A and the SMTQ showed statistically signifi cant (p < .01), 
small to medium correlations. The highest correlation among the sub-
scales was between Confi dence and both Self-belief (r = .63) and Positive 
cognition (r = .63). There was also a strong correlation within the PPI–A 
between Self-belief and Positive cognition (r = .68). 

DISCUSSION
The main purpose of this study was to investigate whether mental 

toughness would distinguish the competitive level at which the MMA 
athletes had chosen to compete. The results showed that certain subscales 
of the inventories did indeed discriminate between the competitor’s sta-
tus, with statistically signifi cant results being obtained on Determination, 
Positive cognition (PPI–A), and Confi dence (SMTQ), thus supporting the 
hypothesis. The PPI–A showed professionals to have on average 9.8% 
higher Mental Toughness scores than semi-professional competitors and 
9.3% higher than amateur athletes. For the SMTQ, these values were 7.1% 
and 9.1%, respectively. The fi nding that Determination separated the 
professionals from the amateurs and semi-professionals is similar to
previous fi ndings that commitment increases with higher levels of compe-
tition (Golby & Sheard, 2004; Sheard & Golby, 2010).

TABLE 1
DESCRIPTIVE STATISTICS FOR PPI–A SUBSCALES AND TOTAL SCORES AND SMTQ SUBSCALES AND TOTAL 

SCORES OF PROFESSIONAL, SEMI-PROFESSIONAL, AND AMATEUR GROUPS

Measure
Competition Level

Amateur Semi-professional Professional Range
M SD M SD M SD

PPI–A
Determination 12.56 1.62 12.54 1.80 13.51‡ 1.60   7–15
Self-belief 14.02 3.18 14.36 3.00 15.61 2.55   6–20
Positive cognition 15.90 2.47 15.54 2.37 17.37† 1.78 10–20
Visualisation 12.31 2.56 12.13 2.99 13.41 1.99   3–15
Total score 54.79 7.56 54.57 8.05 59.90† 5.43 37–68

SMTQ
Confi dence 15.48 3.36 16.10 3.75 18.39† 3.12   9–24
Control 10.50 2.46 10.41 1.93 10.63 2.64   5–16
Constancy 13.23 2.46 13.44 1.92 13.78 1.86 10–16

Total score 39.21 5.62 39.95 5.62 42.80* 5.64 28–54
Note.—Mean scores of Professional group marked as statistically signifi cantly diff erent from 
other groups at *p < .01, †p < .001, ‡p = .007.
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This study supported the idea that confi dence may be a vital attribute 
distinguishing those who compete at higher levels. This increased confi -
dence could result in the willingness of those in the professional mixed 
martial arts ranks to take greater physical risks compared to those in the 
less dangerous amateur and semi-professional ranks, as physical risk has 
been found to be correlated (r = .21, p < .05) with Ability Confi dence (Crust 
& Keegan, 2010). This is despite the online survey being taken by up to 
half of the sample and producing statistically signifi cantly lower scores 
compared to the forum and event methods.

The importance of determination and confi dence may be specu-
lated to increase approach-related behaviour for all aspects of involve-
ment in the sport. In this sense, determination can be seen as a willingness 
to engage in problem-solving coping strategies to deal with the stressors 
of competition or training. As this construct represents the individual’s 
dedication and commitment, it can be interpreted that professional mixed 
martial arts competition requires a superior amount of these resources to 
cope with the increased demands of the environment. Crust and Azadi 
(2010) also found that commitment was related to the most use of psycho-
logical performance strategies among athletes from football, netball, ten-
nis, and athletics. 

Positive cognition scores also diff erentiated the professional-level ath-
letes from both amateurs and semi-professionals. This compares favourably 
with Sheard (2009) who found positive cognition and total mental toughness 
to diff erentiate team members of the 2006 tournament winners from Aus-
tralia and their competitors from Great Britain. This factor has been said to 

TABLE 2
INTER-CORRELATIONS OF PPI–A AND SMTQ SUBSCALES WITH 95% CONFIDENCE INTERVALS

1 2 3 4 5 6
1. Determination
2. Self-belief .36†

(.20,.50)
3. Positive cognition .54†

(.41,.65)
.64†

(.53,73)
4. Visualization .37†

(.22,.51)
.36†

(.20,.50)
.44†

(.29,.57)
5. Confi dence .50†

(.36,.62)
.68†

(.58,.76)
.61†

(.49,.71)
.40†

(.25,.53)
6. Control .22†

(.05,.38)
.33†

(.17,.47)
.37†

(.21,y)
.17*

(.00,.33)
.17*

(.00,.33)
7. Consistency .45†

(.31,.58)
.32†

(.16,.46)
.47†

(.34,.68)
.16 .38†

(.23,.52)
.33†

(.17,.47)
*p < .05. †p < .01.

AQ1
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refl ect the athletes’ capacity to be positive, maintain a sense of enjoyment, 
and thrive in adversity (Golby, et al., 2007). Gucciardi, et al., (2008) found 
support for the importance of positive cognition and the ability to override 
negative thoughts as a central component of mental toughness. Also, the 
idea that positive emotions and cognitions facilitate adaptive coping and 
adjustment to acute stress is documented in a number of studies (Tugade, 
Fredrickson, & Barrett, 2004). The athletes who choose to compete in pro-
fessional mixed martial arts may have had more positive expectations, as 
they were more confi dent in their abilities to cope with the contest and held 
greater optimism towards the outcomes of the competition. 
Validity

A secondary aim of the study was to establish convergent validity 
between the PPI–A and SMTQ. The convergent validity data showed 
mixed results. Some subscales showed evidence for convergence, includ-
ing moderate correlations between Confi dence, Self-belief, and Positive 
cognition. However, the total Mental Toughness scores showed some diver-
gence between inventories, with amateurs scoring slightly higher than 
semi-professionals on the PPI–A. Therefore these results are not entirely 
supportive of recent attempts (Gucciardi, 2012) to validate the PPI–A.
Limitations and Conclusions

Limitations of the present study include the self-selected sample col-
lected online and via forum postings. There was also some evidence regard-
ing a possible saliency priming between the three methods of recruitment, 
which demonstrably aff ected the results: Confi dence scores in the online 
method were statistically signifi cantly lower compared to the event and 
forum recruitment methods. This suggests that future studies should 
recruit participants to complete questionnaires as closely, as possible to a 
competition performance to provide the most valid measure of compet-
itive confi dence. There is also a further limitation regarding the conve-
nience sample of events attended, although this likely did not aff ect results.

In general, traits of confi dence, positive cognition, determination, 
and higher mental toughness were found to be as much as 10% higher in 
mixed martial arts athletes competing at the professional level compared 
to participants at lower levels of competition. There was a minor incon-
sistency in that professionals had higher “mental toughness” compared to 
semi-professional competitors, and higher than amateurs, but by a smaller 
margin on the PPI–A. Amateurs, it appears, have higher “mental tough-
ness” than semi-professionals on the PPI–A. This result was unexpected, 
but invites further research into the relationship of mental toughness, cop-
ing strategies, and the goals competitors set for themselves by participants 
to compete at the diff erent competitive levels.
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Appendix: Questionnaires

Please circle only one response for each item. Select whichever one 
best fi ts your interpretation of the item as it relates to you in sport. Be as 
open and honest as you can with yourself and respond to each item as it 
pertains to you now. Thank you.

Paraphrased Item from 
Alternative Psychologi-
cal Performance Inven-
tory (PPI–A: Golby, 
et al., 2007)

ALMOST 
ALWAYS

OFTEN SOMETIMES SELDOM ALMOST 
NEVER

1 Goals keep me 
working hard.

5 4 3 2 1

2 Don’t have to be 
pushed 

5 4 3 2 1

3 Willing to give 
whatever it takes 

5 4 3 2 1

4 Lose confi dence 
quickly

1 2 3 4 5

5 Keep strong positive 
emotion 

5 4 3 2 1

6 Positive thinker 5 4 3 2 1
7 Negative self-talk 1 2 3 4 5
8 Clear interfering 

emotion 
5 4 3 2 1

9 Genuine sense of joy 
and fulfi lment

5 4 3 2 1

10 Change negative 
moods 

5 4 3 2 1

11 Turn crisis into 
opportunity

5 4 3 2 1

12 Mentally practice 5 4 3 2 1
13 Thinking in pictures 5 4 3 2 1
14 I visualise working 

through tough 
situations prior 
to competition.

5 4 3 2 1

This is not a test. Please answer each question by circling the letter that best describes how 
you are generally. Thank you.
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Paraphrased Item from Sports 
Mental Toughness Questionnaire 
(SMTQ: Sheard, et al., 2009)

NOT AT 
ALL TRUE

A LITTLE 
TRUE

MOSTLY 
TRUE

VERY 
TRUE

1 Unshakeable confi dence A B C D

2 Anxiety from unexpected A B C D

3 Committed to completing tasks A B C D

4 Worry about performing poorly A B C D

5 I have what it takes. A B C D

6 Interpret threats as opportunities A B C D

7 Get angry and frustrated A B C D

8 Take responsibility for targets A B C D

9 Self-doubt A B C D

10 Distracted easily A B C D

11 My qualities set me apart. A B C D

12 I give up. A B C D

13 Under pressure, I can make decisions. A B C D

14 Regain composure A B C D
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