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Abstract

2

Mental toughness (MT) has become a popular area of investigation and practice within sport

3

and exercise psychology over the past two decades. Since the turn of the twenty first century,

4

there have been hundreds of studies published on mental toughness, yet concerns remain

5

about the conceptualization and measurement of mental toughness. In this paper, I take stock

6

of past work with the goal of clarifying and elaborating the most fundamental and common

7

aspects of MT. I also look to the future and outline key substantive and methodological issues

8

that may offer the greatest potential for refining the conceptualisation of MT and contributing

9

to theory building on this concept. My hope is that this information will provide a platform

10
11

from which to foster coherent and systematic scholarly work on MT.
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Mental Toughness: Progress and Prospects
In contexts where high performance underpins innovation, competitive advantage and

14

success, there are few constructs that resonate as deeply with people as that of mental

15

toughness (MT). The concept of MT has captured the attention of both researchers and

16

practitioners alike, with an explosion of research and heightened interest among practitioners

17

and coaches over the past two decades. Unsurprisingly, MT has become one of the most

18

prevalent concepts within the broader field of positive psychology [1]. Given this research

19

activity, it is reasonable to assume that we have learned a great deal about MT. The purpose

20

of this paper is to consider this assumption, with the view to uncover what is currently known

21

about MT and what remains to be learned.

22

Taking Stock

23

The conceptualisation and definition of MT has been problematic since the term was

24

first introduced within the popular press [2,3] and academic literature [4,5]. Despite the

25

wealth of research that has been conducted over the past two decades, there remains

26

confusion and disagreement regarding the meaning, distinctiveness, and usefulness of MT for

27

theory and practice in sport and exercise settings. These conceptual concerns have provided

28

the foundation for several authors to challenge the legitimacy of MT as a scientific construct

29

[6,7]. However, it seems premature to throw the baby out with the bathwater until these

30

conceptual issues have been subject to critical analysis and debate. In this section, I take

31

stock of past work with the goal of clarifying and elaborating the most fundamental and

32

common aspects of MT.

33

Meaning of MT. Much has been written about the conceptualisation and definition of

34

MT to the extent that numerous definitions have been proposed. A chronology of primary

35

definitions of MT is provided in Table 1. Although these definitions share similarities,

36

especially in terms of the entity to which MT applies (person) and the general property of the
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construct (psychological resource that is salient for challenging or stressful circumstances),

38

they also differ in two key respects. First, whereas early work defined MT in relation to one’s

39

opponents [5], recent research has broadened this conceptual theme to encompass subjective

40

or goal-directed dimensions [15]. This conceptual shift represents an important clarification

41

in response to criticisms of MT [6,7]. For example, a first year player on the professional

42

tennis circuit who is competing against a top-ranked, seasoned campaigner (think of Roger

43

Federer, Rafael Nadal, Novak Djokovic) is unlikely to beat his opponent (i.e., win/loss).

44

However, it is likely that the rookie has set specific goals to achieve during his competition

45

against this top-ranked player (e.g., achieve a certain % of successful first serves, forehand

46

winners) and it is these self-referenced targets that provide meaningful information in terms

47

of making inferences regarding his degree of MT. Second, the degree of specificity with

48

regard to the conceptual theme of MT has ranged from highly specific [8] to broad categories

49

of fundamental attributes or defining characteristics [10]. Put simply, scholars differ on

50

whether they take a narrow or broad view of the content space of MT. Given the variety of

51

definitions and conceptual discrepancies between them, some scholars have questioned the

52

likelihood of defining MT in a concise and unambiguous way [6].

53

The problems associated with poor conceptual clarity are well known and include

54

confusion regarding what is and is not encapsulated by the construct; its distinctiveness with

55

existing constructs; deficient or contaminated indicators of the construct; and invalid

56

conclusions regarding the role of the construct as an antecedent, mediator, moderator, or

57

outcome variable [16,17]. An inspection of Table 1 reveals several limitations with current

58

definitions of MT including those proposed by my colleagues and me. First, MT has been

59

defined in terms of its unique characteristics or features rather than the commonality among

60

these individual attributes [8], which excludes other potentially relevant qualities that reflect

61

those features that tie them together. Second, several definitions encompass outcomes of MT
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to define the nature of the concept [e.g., 5,10], which conflates two separate aspects of theory

63

development and is therefore impossible to test empirically [16]. Disentangling a concept

64

from its determinants and outcomes is important for theory development; for example, one’s

65

degree of MT is different from how it is fostered (i.e., antecedents) and what it enables one to

66

do (i.e., outcomes). The imprecision and ambiguity of existing definitions thwart coherent

67

and systematic scholarly work and spark questions regarding the usefulness of MT as a

68

scientific concept.

69

An updated conceptualisation of MT. In taking stock of past work, and guided by

70

recommendations for generating clear concept definitions of psychological phenomena [18], I

71

propose an updated working definition of MT. Given the conceptual complexities inherent

72

within past work, my goal here is to clarify and elaborate the most fundamental and common

73

aspects rather than resolve the definitional problems of MT. Specifically, MT can be defined

74

as a state-like psychological resource that is purposeful, flexible, and efficient in nature for

75

the enactment and maintenance of goal-directed pursuits. This definition provides an

76

important first step in fulfilling several expectations for construct clarity [17-19], and

77

addressing past criticisms of MT (e.g., absolutist language; [6]). First, the general type of

78

property to which MT refers is a psychological resource that is contextualised within goal-

79

directed pursuits during which individuals experience a range of challenging or stressful

80

circumstances. In this sense, MT does not encompass observable behaviours, which instead

81

represent important outcomes of the construct [20]. Second, MT applies to people, which is

82

distinct from other types of entities such as a process, outcome, task, relationship or culture.

83

Third, conceptualised as a resource, MT is positioned within a broader category of concepts

84

“that either are centrally valued in their own right (e.g., self-esteem, close attachments,

85

health, and inner peace) or act as a means to obtain centrally valued ends (e.g., money, social

86

support, and credit)” [21, p. 307). Of particular relevance are three key contextual conditions
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that help distinguish MT from other resources: (i) state-like implies the characterisation of

88

enduring yet varying properties across situations or time [5,15] and which are open to

89

development or change [22]; (ii) psychological limits the content universe to skills,

90

knowledge, or attributes that are inherent aspects of a person’s make-up; and (iii) to be

91

considered an exemplar of MT, psychological dimensions should be purposeful (i.e., provide

92

direction and energy towards self-referenced objectives), efficient (i.e., maximise the

93

congruence between displayed behaviour and self-referenced objectives), and flexible (i.e.,

94

flexibility to competing goals, novelty, change and uncertainty) in nature [22-25]. Finally,

95

conceptualised as a resource caravan [15], MT represents a unidimensional concept where

96

psychological dimensions accumulate and integrate over time [21] because they share the

97

commonality of purpose, adaptability, and efficiency. Although past qualitative work (e.g.,

98

[5,11,26]) and operationalisations of MT via self-report questionnaires (e.g., [8,12]) suggest a

99

multidimensional perspective, recent evidence indicates that participants do not make such

100
101

subtle conceptual distinctions between unique psychological dimensions [15,27].
Distinctiveness of MT. Distinguishing MT from related constructs is important for

102

conceptual clarity and therefore its scientific legitimacy, yet there has been little effort

103

directed toward this critical aspect of concept development. A primary concern in this respect

104

is that the most widely employed framework of MT and its associated measure – the 4Cs

105

model and MTQ48 [8] – borrows heavily from the related construct of psychological

106

hardiness. The conceptualisation of hardiness has evolved from a personality disposition

107

underpinned by a core set of attitudes or beliefs that buffer the effects of stress [28] to one

108

that provides an existential courage to transform experiences of stress and adversity into

109

opportunities for growth and development [29,30]. Of particular relevance to hardiness are

110

the dimensions of challenge, commitment, and control; that is, accepting stress and adversity

111

as a normal part of life and being important for growth and development (challenge), staying

Mental toughness 7
112

involved in stressful circumstances because they are meaningful experiences (commitment),

113

and remaining agentic in one’s experiences so as to influence outcomes [31]. Meta-analytic

114

evidence drawn from correlational research supports the protective nature of hardiness on the

115

ill-effects of stress on performance and health [32].

116

Within the context of the 4Cs model [8], the three facets of hardiness – control,

117

commitment and challenge – are combined with the construct of confidence to form MT. The

118

addition of confidence to the 3Cs of hardiness was considered essential to integrating theory

119

with practice (e.g., salience of competition) for MT conceptualisation [8] and is supported by

120

subsequent research [5,10]. However, there has been little theoretical justification for the

121

distinctiveness of the 4Cs model thus blurring the conceptual boundaries with hardiness. For

122

example, what are the necessary and sufficient attributes of MT that justify the integration of

123

confidence with control, commitment and challenge, yet exclude other constructs (e.g.,

124

flexibility)? As such, it remains unknown whether the 4Cs model of MT is a distinct concept,

125

or an extension of hardiness. Added to this conceptual ambiguity is the unavailability of

126

empirical data to support the incremental validity of the 4Cs model of MT with regard to

127

hardiness, which is important for the acceptance of new constructs and measures within

128

scientific and practical settings [33]. There are also psychometric concerns regarding the

129

operationalisation of the 4Cs model of MT via the MTQ48 [34,35]. For these conceptual and

130

empirical reasons, how or why the 4Cs model represents a unique and valid conceptualisation

131

of MT remains unclear.

132

The updated definition of MT presented here provides a platform from which to

133

consider its distinctiveness from related constructs. Resilience is one construct that is used

134

interchangeably with MT. Broadly defined, resilience refers to “the capacity of a dynamic

135

system to adapt successfully to disturbances that threaten its function, viability, or

136

development” [36, p. 10]. Although resilience and MT share the common thread of
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adaptability to stressful experiences, they also differ in three respects. First, MT is confined

138

to discussions regarding psychological resources of people, whereas resilience can apply to a

139

range of systems such as individuals, groups, organisations, economies, and ecosystems.

140

Second, within the context of resilience, one’s capacity for adaptation is underpinned by a

141

range of protective factors including individual (e.g., biological factors), community (e.g.,

142

social support), and societal (e.g., health and social services) dimensions [37]. In contrast,

143

MT is concerned solely with psychological resources of the individual, and therefore

144

represents one of several broad types of protective factors for resilience. Third, as defined

145

resilience is a largely reactive concept in that one’s capacity for adaptability is most salient

146

when confronted with stressors or adversity; of course, this capacity may be useful for

147

proactive endeavours, yet to study resilience in ways that are useful for advancing theory, it is

148

essential to delineate and measure functioning (e.g., health) both before and after an adversity

149

[38]. In contrast, MT is most salient for goal-directed endeavours that encompass both

150

proactive (e.g., planning for competition) and reactive (e.g., dealing with injury) experiences

151

which encompass stressors of varying intensity, duration and frequency.

152

Given the goal-directed nature of MT, it is also important to distinguish this concept

153

from grit. Grit, which is defined as the disposition to pursue long-term goals with “passion

154

and perseverance” [39, pp. 1087-1088], is conceptualised as a facet of Big Five

155

conscientiousness and involves working hard and diligently over long periods of time

156

towards superordinate goals [40]. Although MT and grit share the commonality of being

157

purposeful and perseverant in nature [41], they differ in two respects. First, grit is

158

conceptualised as dispositional in nature and therefore reflects consistencies in people’s

159

passion and perseverance towards a singular long-term goal across situations, contexts and

160

time [42,434]. In contrast, as MT varies within individuals across situations and over time

161

[15], it best represents a state-like concept that has properties that endure yet can also
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fluctuate depending on the goal or objective. Second, grit and MT differ with regard to the

163

scope of the goal; grit is concerned primarily with a singular objective or superordinate goal

164

(e.g., make the Olympic team) and its corresponding lower-level targets and processes [44],

165

whereas MT is salient for goal-directed pursuits that encompass multiple and potentially

166

conflicting superordinate goals (e.g., make the Olympic versus prepare for a career after

167

sport) [10,14].

168

Usefulness of MT. One of the primary criticisms of MT research [6] – and more

169

broadly the sport and exercise psychology literature [45] – is the reliance on arbitrary metrics.

170

A metric is considered arbitrary “when it is not known where a given score locates an

171

individual on the underlying psychological dimension or how a one-unit change on the

172

observed score reflects the magnitude of change on the underlying dimension” [46, p. 28].

173

Although correlations between one arbitrary metric and another (e.g., self-reported MT and

174

stressor appraisals) are an important component of validation work, they provide little

175

information regarding the usefulness of a construct in terms of real-world behaviours.

176

Cognisant of this methodological limitation, researchers have examined the associations

177

between MT and objective indicators of performance outcomes in recent years. Within

178

sporting contexts, self-reported [41,47] and experimentally induced increases in MT [22]

179

have been positively associated with performance in competitive and lab-based settings. The

180

positive association between MT and performance observed with athletes has generalised to

181

military samples [15,48]. Collectively, these findings provide preliminary support for the

182

usefulness of MT.

183

Considering New Horizons

184

Sparked by engagement in scholarly debate with advocates [35,49] and opponents of

185

MT [6,50], my perspective of MT has evolved over the past decade as new evidence has

186

accumulated – most notably in terms of its dimensionality [e.g., 15,51]. I anticipate that my
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current perspective on MT will require refinements in the years to come as new data emerges

188

alongside the diversification of research methods [52,53]. With this expectation in mind, I

189

consider key substantive and methodological issues that may offer the greatest potential for

190

refining and evolving the conceptualisation of MT.

191

The key priority for future work is to resolve the definitional issues regarding MT

192

using guidelines for creating high-quality construct definitions [17-19]. There has been a

193

tendency for MT researchers – including my colleagues and me [54] – to devote little time to

194

this fundamental aspect of concept development, which in turn “triggers a sequence of

195

events” that can undermine the construct validity enterprise in several ways (e.g.,

196

unrepresentative indicators, misspecified relations between constructs and measures) [16, p.

197

323]. The definition offered here provides an important first step, yet it requires enhancement

198

through critical debate and empirical testing. As such, there is a need to reach expert

199

consensus regarding the meaning, distinctiveness and usefulness of MT, perhaps through the

200

use of a Delphi study of academic experts [55,56] or a lexical analysis of lay person

201

descriptions using social media platforms like Twitter and Facebook [57].

202

A renewed focus on definitional issues that fulfil expectations regarding construct

203

clarity has the potential to reinvigorate MT research. However, the benefits of a clear

204

definition can be undermined when there is incongruence between the conceptualisation and

205

its operationalisation in research (see also supplementary material). For example, the 4Cs

206

model of MT is operationalised primarily as a multidimensional construct through the

207

MTQ48, yet there is also a unidimensional representation via the MTQ18 that is at odds with

208

dimensionality proposed in the underpinning model [8]. To date, there has been little

209

justification for the operationalisation of the 4Cs model of MT as both unidimensional and

210

multidimensional in nature. As the modal conceptualisation of MT among researchers, such
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conflicting operationalisations only serve to thwart conceptual development and undermine

212

the scientific legitimacy of MT.

213

There is also a need to devote additional attention to testing key conceptual

214

propositions within definitions of MT. Two conceptual issues are of fundamental interest in

215

this regard. First, as reliability and validity are properties of test scores rather than an

216

instrument or tool itself, it is important for researchers to assess the hypothesised structure of

217

a questionnaire in each study when sample size permits to provide an indication of the

218

adequacy of the operationalisation of MT. For example, of the 39 papers published since

219

2014 that included at least 100 participants, only 17 studies (43.59%) tested the factorial

220

structure of the questionnaire employed to capture MT (see online supplementary material);

221

of course, my work is not immune to this methodological criticism [23]. Second, most

222

accounts regarding the stability of MT adopt a trait conceptualisation in which MT reflects

223

consistencies in thinking, feeling and behaving across situations, contexts, and time [e.g.,

224

8,14], yet are silent on the theoretical assumptions regarding its temporal consistency (e.g.,

225

justification for the temporal period between repeated assessments). For example, although

226

the available test-retest data supports a trait conceptualisation of MT, there has been limited

227

justification for the temporal period between repeated assessments, namely 2 or 7 days [27], 3

228

weeks [14,48], or 3 months [58-59]. I too have been guilty of this criticism in my work on the

229

traitness of MT [15]. From a methodological standpoint, short temporal intervals are

230

susceptible to carryover effects [60] and the use of test-retest reliability is limited to

231

assessments of stability of test scores based on group means and variances. When intra-

232

individual variations in MT are modelled using several assessments over a 12 week period,

233

the evidence supports a state-like conceptualisation of MT [15]. Addressing the types of

234

questions that underpin concept clarification requires a synergy between substance and

235

method.
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Conclusions

237

Over the past two decades, MT has become a widespread area of investigation and

238

practice within sport and exercise psychology, with hundreds of studies and popular press

239

books published on the topic. However, the substantive contribution of these examinations of

240

MT have been muddied somewhat by imprecise definitions that vary in their fulfilment of

241

key expectations for construct clarity [17-19], and inconsistencies between conceptual

242

models and operationalisations via self-report tools. In this paper, I have offered a concise

243

overview of the field and in so doing underscored fundamental conceptual details that

244

provide a platform from which to clarify the meaning, distinctiveness, and usefulness of MT.

245

Much remains to be learned about MT, especially in terms of its dimensionality and stability.

246

My hope is that this paper will provide a stimulus for such work in the future.
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Table 1. A chronology of primary definitions of mental toughness with the academic literature.
Source

Definition

[5] Jones, Hanton, and
Connaughton (2002, p.
209)

Mental toughness is having the natural or developed edge that enables you to: (i) generally, cope better than your opponents
with the many demands (competition, training, lifestyle) that sport places on a performer; (ii) specifically, be more consistent
and better than your opponents in remaining determined, focused, confident, and in control under pressure.

[8] Clough, Earle, and
Sewell (2002, p. 38)

Mentally tough individuals tend to be sociable and outgoing; as they are able to remain calm and relaxed, they are
competitive in many situations and have lower anxiety levels than others. With a high sense of self-belief and an unshakeable
faith that they control their own destiny, these individuals can remain relatively unaffected by competition or adversity.

[9] Thelwell, Weston,
and Greenlees (2005)

Mental toughness is having the natural or developed edge that enables you to: (i) always [emphasis added], cope better than
your opponents with the many demands (competition, training, lifestyle) that sport places on a performer; (ii) specifically, be
more consistent and better than your opponents in remaining determined, focused, confident, and in control under pressure.

[10] Gucciardi, Gordon
and Dimmock (2008, p.
278)

Mental toughness is a collection of values, attitudes, behaviours, and emotions that enable you to persevere and overcome any
obstacle, adversity, or pressure experienced, but also to maintain concentration and motivation when things are going well to
consistently achieve your goals.

[11] Coulter, Mallett,
and Gucciardi (2010, p.
715)

Mental toughness is the presence of some or the entire collection of experientially developed and inherent values, attitudes,
emotions, cognitions, and behaviours that influence the way in which an individual approaches, responds to, and appraises
both negatively and positively construed pressures, challenges, and adversities to consistently achieve his or her goals.

[12] Middleton, Martin
and Marsh (2011, p. 94)

Unshakeable perseverance and conviction towards some goal despite pressure or adversity

[13] Clough and
Strycharczyk (2012, p.
1)

The quality which determines in large part how people deal effectively with challenge, stressors and pressure…irrespective of
prevailing circumstances.

[14] Hardy, Bell and
Beattie (2014, p. 70)

Mental toughness is the ability to achieve personal goals in the face of pressure from a wide range of different stressors.

[15] Gucciardi, Hanton,
Gordon, Mallett, and
Temby (2015, p. 28)

Mental toughness is a personal capacity to produce consistently high levels of subjective (e.g., personal goals or strivings) or
objective performance (e.g., sales, race time, GPA) despite everyday challenges and stressors as well as significant
adversities.
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Recent Trends in Mental Toughness
A key aim for papers published in Current Opinions in Psychology is to provide
readers with a synopsis of work published during the past two years. As such, I conducted an
electronic search of five databases (Web of Science, Scopus, CINAHL Plus, SPORTDiscus,
PsycINFO) on August 11th 2016 using the search term “mental* tough*”. Articles that were
accepted for publication or in press were identified using (ii) Google Scholar, (ii) manual
searches of international journals where researchers have published work on mental
toughness (e.g., The Sport Psychologist, Psychology of Sport and Exercise), and (iii)
requested from researchers via the SPORTPSY Listserv on August 12th 2016. Papers were
included as part of this review when they met the following criteria: (i) written in English, (ii)
published in a peer-reviewed outlet, (iii) mental toughness was a key focus for the study or
review, (iv) involved research or theory on humans, and (v) published 2014 onwards. Papers
were excluded if the full text of the article could not be accessed. In total, 270 articles were
retrieved. After duplicates were removed (n = 111), a review of abstracts and full texts (when
the abstract was unclear) indicated that 75 papers met the inclusion criteria. Full citation
details of these retained papers are noted below in Appendix A, with summaries of key
methodological features of them included in the excel file in the online supplementary
material.
From a methodological standpoint, a number of findings can be gleaned from this
search. First, the majority of work during this period has involved cross-sectional snapshots
of the study variables including an assessment of participants’ mental toughness (49%).
Researchers have also made use of prospective designs (13%) where the measurement of
mental toughness as a predictor or outcome is temporally separated from other key variables
by at least 2 weeks, and qualitative designs in which participants’ experiences and
perceptions of mental toughness are explored (12%). Representing unique cases rather than
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general trends, it is encouraging to see the publication of conceptual papers that aim to clarify
the theoretical features of mental toughness. For example, my colleagues and I drew from
self-determination theory [1] to propose a tripartite model in which we emphasised the
importance of understanding the dimensions of striving, surviving and thriving (i.e., what
personal resources enable mentally tough individuals to do) for clarifying the conceptual
theme of mental toughness [2]. The recent diversification in methodological approaches for
the study of mental toughness [e.g., 3,4] is also encouraging because it has the potential to
shed light on conceptual features that may not be gleaned through methods that employ
standardised self-report questionnaires in which researchers impose their conceptualisation
and operationalisation of mental toughness upon participants.
Second, it is pleasing to see that research on mental toughness is being conducted in a
range of countries and cultures, which contrasts with an observation that Sandy Gordon and I
made only 6 years ago [5]. Excluding review or conceptual papers, the majority of research
on mental toughness over the past 2 years where new primary data was collected has
involved British (30%), American (19%), Australian (19%), and Swiss (14%) participants.
Nevertheless, research on mental toughness has received increased interest in other regions of
the world including Asia (e.g., Malaysia, China), Europe (e.g., Denmark, Norway), Africa
(e.g., Egypt, Tunisia), and the Middle East (e.g., Iran). This renewed interested in mental
toughness from a diverse group of researchers has the potential to enhance the quality of
research in this area and therefore evolve theoretical perspectives on this construct. For
example, my colleagues and I examined the cross-cultural invariance of the mental toughness
inventory [6] as self-reported by Australian, Malaysia, and Chinese athletes [7]. We found
that a unidimensional structure of mental toughness generalized across these three cultural
groups. However, there were subtle yet substantively meaningful differences on a selection of
item means. These findings suggest the need to examine culturally-salient aspects of mental
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toughness in future measurement work, which could shed light on the boundary conditions of
this construct.
Third, in 58 of the 70 empirical papers, mental toughness was measured using self- or
informant-reports. The following scales were most commonly used to measure mental
toughness: the MTQ48 (n = 17), SMTQ (n = 10), MTQ18 (n = 8), MTI (n = 7), a bespoke
measure for the purposes of the study (n = 5), PPI (n = 4), and PPI-A (n = 2). Consistent with
our recent observation [8], these data indicate that the MTQ48 and its shortened version
(MTQ18) remain the tool of choice for most researchers interested in mental toughness.
However, there are inconsistencies in the ways by which researchers operationalise models of
mental toughness through self-report instruments. For example, both the MTQ48 and MTQ18
are underpinned by the 4Cs model of mental toughness, yet they differ in their
operationalisation of the dimensionality of the concept; whereas a multidimensional
perspective is captured by the MTQ48, a unidimensional concept is assessed by the MTQ18
[9]. A global mental toughness score is often used alongside the sub-components of the
MTQ48 [e.g., 10,11] and SMTQ [e.g., 12,13], yet the bi-factor structure of these tools has not
yet received support nor been tested for its validity [14]. In other cases, the theorised
multidimensionality of mental toughness is captured via a global factor only [e.g., 15,16]
without any evidence to support the higher-order structure of the tool in which a second-order
factor explains the variance among a set of lower-order factors [14]. It is important for the
conceptual evolution and scientific integrity of mental toughness that there is congruence
between the conceptual model and its operationalisation in future research.
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