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In recent decades, numerous scientifi c studies have addressed 
the question of the conceptualisation and measurement of 
the psychological skills or strategies deployed by athletes 
during competition due to their close connection with sporting 
performance during training and competition (Gimeno, Buceta, & 
Pérez-Llantada, 2007; Hardy, Roberts, Thomas, & Murphy, 2010; 
Kremer & Morán, 2008; Smith, Schutz, Smoll, & Ptacek, 1995). 
The psychological skills measurement models that have acquired 
the greatest degree of scientifi c notoriety include the Psychological 
Skills Inventory for Sport (PSIS; Mahoney, Gabriel, & Perkins, 
1987); the Athletic Coping Skills Inventory (ACSI-28; Smith et 
al., 1995); the Cuestionario de Características Psicológicas 
Relacionadas con el Rendimiento Deportivo (CPRD, Gimeno, 
Buceta, & Pérez-Llantada, 2001); the Ottawa Mental Skills 

Assessment Tool (OMAT-3, Durand-Busch, Salmela, & Green-
Demers, 2001) and the Test of Performance Strategies (TOPS, 
Thomas, Murphy, & Hardy, 1999).

The original TOPS (Thomas et al., 1999) was based on the 
conclusions drawn from the comparative studies of various 
measurement instruments conducted by Vealey (1988), Thomas 
and Over (1994) and Hardy, Jones and Gould (1996). These authors 
posited a measurement model using 7 factors or psychological 
skills deployed by athletes during training and competition, 
namely Self-talk (instructions and messages of encouragement 
athletes address to themselves), Emotional control (the capacity to 
regulate negative emotions), Automaticity (the ability to perform 
movements and actions whilst competing without awareness), 
Goal setting (the setting of specifi c goals related to the competitive 
effort), Imagery (the mental visualization of the circumstances and 
sensations surrounding competition), Activation and relaxation (the 
regulation of arousal to optimum levels and the use of cognitive and 
behavioural techniques to reduce tension), and Attentional control 
(the ability to control intrusive thoughts and refocusing attention). 
A series of factor analyses led the authors to create two further 
versions of TOPS, known as TOPS-2 and TOPS-3 (Hardy et al., 
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Background: In recent years, there has been a growing interest in the 
conceptualisation and assessment of athletes’ psychological skills and 
the study of their impact on sports performance. The aim of this study 
was to adapt the Test of Performance Strategies 3 competition subscale 
to the Spanish context. Method: The items included in the original test 
in English were translated using a double-back method, and the test was 
completed by a sample of 1,003 Spanish athletes of both sexes. Analyses 
of the factorial validity, reliability and invariance of the measurement 
model were carried out. Results: Favourable evidence was obtained for a 
measurement model comprising 36 items grouped in 9 factors, similar to 
the original model. Model fi t was reasonable for both individual parameters 
and overall. Reliability rates were satisfactory for the overall test and for 
each factor. Evidence was also favourable for sex-based measurement 
model invariance. Conclusions: The adaptation is satisfactory and fi t for 
use by sports psychology researchers and professionals in assessing the 
psychological skills employed by athletes in competition.
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Adaptación al español de la subescala de Competición del Test of 
Performance Strategies. Antecedentes: en los últimos años ha crecido 
el interés por la conceptualización y la evaluación de las habilidades 
psicológicas de los deportistas y por el estudio de su relación con el 
rendimiento deportivo. El presente estudio se realizó con el objetivo de 
adaptar al español la subescala de competición del Test of Performance 
Strategies 3. Método: se siguió un proceso de doble traducción de los ítems 
del test original en inglés, y se aplicó a una muestra de 1.003 deportistas 
españoles de ambos sexos. Se realizaron análisis de validez factorial, de 
fi abilidad y de invarianza del modelo de medida. Resultados: se obtuvo 
evidencia favorable a un modelo de medida con 36 ítems agrupados en 9 
factores, semejante al modelo original. El ajuste del modelo fue razonable 
a nivel individual de cada parámetro y a nivel global. Los índices de 
fi abilidad fueron satisfactorios para el total del test y para cada uno de 
sus factores. También se obtuvieron evidencias favorables a la invarianza 
del modelo de medida en función del sexo. Conclusiones: la adaptación 
realizada es satisfactoria y puede ser utilizada por investigadores y 
profesionales de la psicología del deporte para evaluar las habilidades 
psicológicas que los deportistas emplean en la competición.
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2010; Thomas, Hardy, & Murphy, 2007) in which they extended 
the original measurement model by increasing the number of 
factors from 7 to 9. This was achieved by splitting Activation 
and Relaxation into two separate factors and adding a further 
factor, which they termed Negative thinking (the appearance 
of failure-related thoughts that may appear whilst competing). 
TOPS-3 therefore contains two subscales: one that can be applied 
to training sessions and another for use in competition, each 
containing the same 9 factors. Numerous research studies have 
obtained favourable evidence for the psychometric characteristics 
of the two subscales in a range of contexts and cultures (Debois, 
Quillet, Sylvestre, & Calmels, 2004; Fletcher & Hanton, 2001; 
Jackson, Thomas, Marsh, & Snethurst, 2001; Katiskas, Donti, 
& Psychountaki, 2011; Saadatifard, Keshtidar, & Khoshbakhti, 
2014). 

TOPS is currently considered to be one of the most widely used 
tests in the fi eld of sports psychology (Weinberg & Gould, 2010), 
and is commonly used to assess the effi ciency of programmes 
designed to improve athletes’ psychological skills (Woodcock, 
Duda, Cumming, Sharp, & Holland, 2012). Furthermore, it is the 
only specialised instrument for measuring psychological skills 
within the context of training (Weinberg & Forlenza, 2012). The 
aim of this study was to psychometrically adapt the TOPS-3 
competition subscale to Spanish culture, thereby providing a 
useful tool for assessing psychologically skills that are closely 
linked to optimising sport performance.

Method

Participants

A total of 1003 Spanish athletes of both sexes participated in 
the study (75.7% men, 24.3% women) from 43 different sports, 
including football (22.8%), athletics (7.8%), Gaelic football (6.6%), 
futsal (5.4%), triathlon (4.2%), basketball (4.1%), orienteering 
(4%) and volleyball (3.3%). The remaining 41.8% practised 
the following sports:  motorcycling, swimming, padel, tennis, 
long distance running (more than 5,000 m), canoeing, tennis, 
handball, rugby, chess, weightlifting, billiards, mountain sports, 
archery, judo, table tennis, cycling, gymnastics, fencing, American 
football, underwater sports, competitive dancesport, water polo, 
taekwondo, boxing, sailing, wrestling, equestrianism, skating, 
pétanque, shooting, karate, skiing, air sports, surfi ng and car 
racing. All participants had to be aged 18 or over and holders of a 
federation license at the time of the study. Failure to comply with 
these criteria meant that athletes under 18 and that did not hold 
a federation license were excluded from the study, even though 
they were training and competing regularly. The participants 
were aged between 18 and 62 (M = 29.25; SD = 10.95). 22.9% 
were competing at a local or regional level; 49.5% at autonomous 
community level, 22.4% nationally and 5.2% internationally. The 
number of weekly training sessions ranged between 1 and 12 (M = 
3.48; SD = 1.71), lasting between 15 and 500 minutes (M = 101.36; 
SD = 39.80). The number of years’ experience in sport stood at 
between 1 and 49 (M = 11.08; SD = 7.74).

Instruments

For the adaptation to Spanish, the competition subscale of 
the latest version of the Test of Performance Strategies (TOPS-3; 

Thomas et al., 2007) was chosen, consisting of 36 items listed 
under 9 factors, each comprising four items: Self-talk, Emotional 
control, Automaticity, Goal setting, Imagery, Activation, 
Relaxation, Attentional control and Negative thinking. Hardly et 
al. (2010) reported that Cronbach’s alpha values for this version 
were above the .70 cutoff for all factors except Automaticity, which 
obtained a score of .63. The overall goodness of fi t indices for 
the measurement model were also satisfactory:  χ2 

(558)
 = 1089.62 

(p<.001); Non-Normed Fit Index (NNFI) = .98; Comparative Fit 
Index (CFI) = .98; Root Mean Square Error of Approximation 
(RMSEA) = .04; Standardized Root Mean Square Residual 
(SRMR) = .05.

Athletes were asked to state the frequency with which they 
deploy each of the psychological strategies included in the 
test when competing. Likert-scale type response options were 
provided, consisting of 5 options where 1 = Never; 2 = Rarely; 3 = 
Sometimes; 4 = Often; 5 = Always. Seven items were formulated in 
the opposite direction (the four items of Emotional control, items 
1 and 4 of Attentional control and item 3 of Negative thinking). 
These scores were inverted to calculate the total score of each 
subscale. In addition to the TOPS-3 items, athletes completed a 
set of sociodemographic questions and their answers were used to 
describe the characteristics of the sample.

Procedure

The general recommendations proposed by Balluerka, 
Gorostiaga, Alonso-Arbiol and Haranburu (2007) and Muñiz, 
Elosua and Hambleton (2013) were used for the adaptation, which 
consisted of breaking down the adaptation process into several 
phases. Firstly, permission was obtained from the authors of 
the original test, who indicated that the TOPS-3 version should 
be used for the purpose of the adaptation. This version was then 
translated into Spanish by a professional translator. The translation 
of the items was reviewed by two experts and slight adjustments 
were made to the wording of several items to make them easier 
for the athletes to understand fully. The fi nal phase of the 
process consisted of the translation back into English by another 
professional translator. In those cases, in which the translation 
failed to match the original version exactly, an agreement was 
reached between the translator and committee of experts whereby 
the wording included the original contents of the item but was 
adapted in such a way as to ensure that the athletes could fully 
understand the concept under assessment.      

During a second phase, cognitive interviews were held with a 
pilot group comprising 12 athletes (10 men and 2 women) to obtain 
information on those items that were ambiguous or diffi cult to 
understand. Based on the information collected, a new version of 
the test was drawn up which was then given to a second pilot group 
of 9 athletes (5 men and 4 women), who reported no diffi culties in 
understanding and completing the test.

Once the translation and cultural adaptation of the test items 
were fi nalised, the next stage consisted of contacting a large 
number of federated athletes and clubs to inform them of the aims 
of the research project and request their cooperation. The data 
were collected during November 2016 and January 2017, either at 
the clubs’ facilities or via an online form. A standard protocol was 
followed, whereby the athletes completed the test anonymously 
and their details were processed in accordance with Spanish data 
protection legislation.
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Data analysis

The IBM SPSS Statistics, version 20.0 and IBM SPSS Amos 
Graphics, version 19, software packages were used to analyse 
the data. The fi rst stage of the analysis involved calculating the 
descriptive statistics of the items (mean, standard deviation, 
skewness and kurtosis). This was followed by confi rmatory 
factor analyses in order to obtain evidence of the measurement 
model’s validity. Maximum Likelihood was used to estimate the 
parameters and bootstrap to estimate the standard errors. The fi nal 
stage consisted of estimating the reliability of the test from two 
perspectives (internal consistency and composite reliability) and 
the invariance of the measurement model.

Results

Initial description of responses to items   

Table 1 shows the mean, standard deviation, skewness and 
kurtosis for each item included in the Spanish version of the 
TOPS-3. No missing or out-of-range values were detected on any 
of the test items. The results show mean values of between 1.95 
for item 1 in Negative thinking, and 3.98 for item 1 in Attentional 
control. In all cases, standard deviation is equal to or less than 
1.36. Negative skewness was recorded in the vast majority of 
items, apart from those included in the Relaxation and Negative 
thinking factors and item 1 of Self-talk. Kurtosis is also negative 
in most items, with the exception of item 2 of the Activation factor, 
items 1, 3 and 4 of Attentional control, and item 1 of Negative 
thinking, which register positive kurtosis values. 

Confi rmatory factor analysis

The model shown in Figure 1 was specifi ed in accordance 
with the theory posited by Thomas et al. (2007). The model was 
over-identifi ed with 666 elements in the variance-covariance 
matrix, 108 parameters for estimation (36 factor loadings, 36 error 
variances and 36 factor correlations) and 558 degrees of freedom.

Factor and error variance was constrained to 1, leaving 36 factor 
loadings and the 36 correlations free in order to prevent model 
under-identifi cation on AMOS.  Finally, and in order to maximise 
the model’s overall goodness of fi t to the data, the original model 
was re-specifi ed to include correlation between items 1 and 2 of 
the Automaticity factor, 3 and 4 of the Imagery factor, as well as 1 
and 4 of Attentional control, and 3 and 4 of Negative thinking.

Table 2 shows the factor loadings (λ) and error variances 
(δ) with their corresponding p-values. Statistical signifi cance is 
attained for all parameters (p<.003).

Pearson’s correlation coeffi cients between 9 factors ranged from 
.065 to .606, the majority of which were statistically signifi cant 
(p<.01) and positive, with the exception of the correlation between 
Negative thinking and the other factors, which were negative. 
In contrast, the only correlations that failed to attain statistical 
signifi cance were Automaticity, Imagery and Relaxation factors 
with Emotional control, and also the correlation between 
Relaxation and Attentional control.

The model’s overall goodness of fi t indices were as follows: 
χ2

 (554)
 = 1584.291 (p<.001), χ2/gl = 2.860; Goodness of Fit Index 

(GFI) = .918; Tucker-Lewis Index (TLI) = .925; Comparative Fit 
Index (CFI) = .934; Root Mean Square Error of Approximation 

(RMSEA) = .043 (90% CI; .041 – .046); Standardized Root Mean 
Square Residual (SRMR) = .055.

Reliability analysis

Table 3 shows Cronbach’s Alpha values and composite 
reliability for each of the TOPS-3 factors and the test total. In 
all cases, the values were higher than .70. Eliminating any of the 
test items reduced the model’s reliability. The corrected item-
total correlations were above .50, with the exception of items 1 
and 2 of Imagery (.456 and .492, respectively), items 1 and 4 of 
Activation (.464 and .482, respectively) and item 4 of Negative 
thinking (.476).

Invariance of the measurement model

In order to verify the measurement model’s invariance, the 
athletes were divided into two groups by sex: male (n = 759) and 

Table 1
Descriptive statistics of the items

Factor Item M SD

Skewness 
(Standard 

error = 
.77)

Kurtosis 
(Standard 

error = 
.154)

Self-talk
(ST)

ST1
ST2
ST3
ST4

2.80
3.52
3.09
3.26

1.36
1.17
1.09
1.19

.182
-.516
-.195
-.275

-1.187
-.556
-.511
-.788

Emotional control
(EC)

EC1 
EC2 
EC3
EC4

3.52
3.64
3.66
3.48

1.14
1.15
1.10
1.19

-.450
-.570
-.612
-.492

-.626
-.505
-.348
-.659

Automaticity
(AU)

AU1
AU2
AU3
AU4

3.37
3.55
3.87
3.74

1.08
.98
.95
.93

-.319
-.353
-.590
-.496

-.585
-.400
-.143
-.113

Goal setting
(GS)

GS1
GS2
GS3
GS4

3.73
3.79
3.44
3.78

1.07
1.06
1.13
1.00

-.623
-.715
-.366
-.672

-.217
-.048
-.708
-.022

Imagery
(IM)

IM1
IM2
IM3
IM4

3.34
3.48
3.23
3.12

1.04
1.11
1.19
1.21

-.286
-.493
-.214
-.136

-.447
-.423
-.891
-.913

Activation
(AC)

AC1
AC2
AC3
AC4

3.78
3.76
3.86
3.75

1.05
.93
.91

1.00

-.672
-.572
-.588
-.533

-.126
.026
-.018
-.313

Relaxation
(RE)

RE1
RE2
RE3
RE4

2.20
2.23
2.16
2.87

1.17
1.19
1.21
1.27

.719

.702

.794

.096

-.391
-.501
-.413

-1.025

Attentional control
(AT)

AT1
AT2
AT3
AT4

3.98
3.66
3.85
3.92

1.00
1.09
.93

1.00

-.851
-.604
-.665
-.838

.153
-.387
.157
.252

Negative thinking
(NT)

NT1
NT2
NT3
NT4

1.95
2.22
2.05
2.36

.99
1.04
.92

1.20

.875

.551

.616

.600

.170
-.403
-.078
-.587
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female (n = 244). The fi rst stage of this process was to specify 
the original measurement model for both groups, incorporating 
the re-specifi cations of the correlations between the items listed 
above and with unconstrained parameter estimation for both 
groups (unconstrained model). A further 3 sequential models 
were specifi ed with constrained parameter estimation. In the case 
of the fi rst (the measurement weights model), it was constrained 
by equalling the factor loadings for both groups, whilst in the 
second (the structural covariance model), in addition to the fi rst 
constraint, the condition of equality was added to the correlations 
between factors and the factor variances. The third and fi nal 
model (the measurement residuals model) includes a third 
constraint, in addition to the previous two, whereby the error 
variances and error correlations are equal in both groups. Table 4 
shows the χ2 and CFI values for each of the four models referred 
to previously.

Evidence of the measurement model invariance was 
obtained by comparing the fi nal three models with the 

original unconstrained model. The difference in χ2 between 
the unconstrained model and the measurement weights model 
did not attain statistical signifi cance (χ2

dif (27)
 = 22.392; p>.05), 

which can be considered favourable evidence indicating the 
invariance of the factor loadings in both groups of athletes. No 
statistically signifi cant difference were observed between the 
unconstrained and the structural covariance models (χ2

dif (72)
 = 

82,534; p>.05), an indicator of factor correlation invariance and 
of factor variances invariance. However, statistically signifi cant 
differences were observed between the unconstrained and 
measurement residuals models (χ2

dif (112)
 = 151,144; p<.05), 

indicating a lack of variance equivalence in errors for both 
groups of athletes.

Nevertheless, by replacing the classic criterion of χ2
dif

 with 
that proposed by Cheung and Rensvold (2002), which measures 
the difference in CFI (differentiating between two models when 
the difference between their CFI is greater than .01), we could 
conclude that homogeneity or invariance of the measurement 
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Figure 1. Hypothesized model
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model does exist for both male and female athletes in all the 
parameters compared, including error variances and error 
correlations. 

Normative data for the TOPS-3 competition subscale

The athletes’ overall scores were used to draw up the normative 
data (mean and standard deviation) for each of the factors included 
in the Spanish adaptation of the TOPS-3 competition subscale, as 
shown in Table 5.

Conclusions

The aim of this study was to develop an adaptation for the 
Spanish context of the Test of Performance Strategies 3 competition 
subscale (TOPS-3, Thomas et al., 2007). Work was divided into 
two stages: an initial phase consisting of a theoretical review of 
the research background in measuring athletes’ psychological 
skills, focusing particularly on the description of the TOPS-3; and 
a second, empirical phase, which included the translation of the 
test into Spanish, and its application on a wide sample of athletes 
characterised by a high degree of variability in terms of their sex, 
age and the sports practised, and fi nally an in-depth statistical 
analysis of the psychometric properties of the adaptation.

The resulting version includes the key characteristics of the 
original English version, which classifi es the psychological skills 
deployed by athletes in competition into nine broad factors or 
areas, each containing four indicators (items). All the goodness 
of fi t indicators for the measurement model (i.e. test validity) 
were satisfactory in accordance with the criteria proposed by 
Schermelleh-Engel, Moosbrugger and Müller (2003), both in 
terms of the overall goodness of fi t and the individual fi t of each 
of the parameters included in the model, exceeding those of other 
cultural adaptations such as the Greek (Donti & Katsikas, 2014; 
Katsikas et al., 2011) or the Iranian versions (Saadatifard et al., 
2014).

Test reliability was analysed from two perspectives, both 
of which produced equivalent and highly positive results. Both 

Table 2
Factor loadings and error variances

Factor Item
Factor loadings 

(λ)
Error variances 

(δ)

Self-talk
(ST)

ST1
ST2
ST3
ST4

.659

.795

.701

.806

.566

.368

.509

.350

Emotional control
(EC)

EC1
EC2
EC3
EC4

.763

.787

.820

.737 

.418

.381

.328

.457

Automaticity
(AU)

AU1
AU2
AU3
AU4.

.453

.633

.752

.756

.795

.599

.434

.428

Goal setting
(GS)

GS1
GS2
GS3
GS4

.684

.685

.725

.803

.532

.531

.474

.355

Imagery
(IM)

IM1
IM2
IM3
IM4

.591

.598

.689

.639

.651

.642

.525

.592

Activation
(AC)

AC1
AC2
AC3
AC4

.556

.710

.691

.620

.691

.496

.523

.616

Relaxation
(RE)

RE1
RE2
RE3
RE4

.878

.870

.733

.654

.229

.243

.463

.572

Attentional control
(AT)

AT1
AT2
AT3
AT4

.612

.650

.747

.628

.625

.578

.442

.606

Negative thinking
(NT)

NT1
NT2
NT3
NT4

.659

.710

.732

.616

.566

.496

.464

.621

Table 3
TOPS-3 reliability indices

Factor Cronbach’s Alpha Composite reliability

Self-talk .823 .830

Emotional control .858 .859

Automaticity .773 .749

Goal setting .815 .816

Imagery .746 .724

Activation .732 .740

Relaxation .861 .867

Attentional control .774 .755

Negative thinking .751 .774

Total Test .856 .972

Table 4
Goodness of fi t of the measurement models for the invariance study

Model χ2 Degrees of 
freedom

p - value CFI

Unconstrained 2300.807 1108 <.001 .924

Measurement weights 2323.199 1135 <.001 .924

Structural covariance 2383.341 1180 <.001 .923

Measurement residuals 2451.951 1220 <.001 .921

Table 5
Normative data for the TOPS-3 competition subscale

Factor M SD

Self-talk 3.17 .97

Emotional control 3.57 .96

Automaticity 3.63 .76

Goal setting 3.69 .85

Imagery 3.29 .86

Activation 3.79 .73

Relaxation 2.37 1.02

Attentional control 3.85 .78

Negative thinking 2.15 .79
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Cronbach’s Alpha and the composite reliability values were 
above the .70 cutoff for each of the factors and for the overall test 
(Carmines & Zeller, 1979; Nunnally, 1978). Likewise, favourable 
evidence was found for the measurement model invariance based 
on the athletes’ sex. The analyses indicate equivalence in factor 
loadings for male and female athletes, factor correlation and 
factor variance. As for error variance, the comparison between 
models produced unfavourable results when χ2

dif
 was used, 

although the results were favourable when CFI was applied, as 
posited by Cheung and Rensvold (2002). Regarding the divergent 
results corresponding error variance equivalence, it should be 
noted that authors such as Byrne (2009) consider that they are of 
little relevance in invariance studies. In contrast, loading factor 
equivalence is of vital importance, followed by equivalence in 
correlations between factors and factor variances.

There are several measurement tools in Spanish that share 
similar objectives to the TOPS-3, although each has its own 
distinctive and unique features (Gimeno et al., 2001; Hernández-
Mendo, Morales-Sánchez, & Peñalver, 2014; Molinero, Salguero, 
& Márquez, 2010; Mora, García, Toro, & Zarco, 2001). The 
adaptation of the TOPS-3 to the Spanish context will enable 
coaches, athletes and researchers to assess competition-specifi c 
psychological skills related to sporting performance (Taylor, 
Gould, & Rolo, 2008), based on an alternative measurement model 
that includes new skills such as Self-talk and Activation.

The study provides evidence of the reliability and internal 
validity of the factors included in the Spanish adaptation 
of the TOPS-3 competition subscale, although it does 
not provide evidence of its external validity, convergent validity 
(with other similar instruments), or discriminant validity (with 
regards to other instruments measuring related variables). Another 
limitation of the study may be the classical approximation 
followed to adapt the test, which may be complemented by 
incorporating new approaches such as the Item Response Theory. 
Additionally, a future analysis could examine the effects of the 
directionality of items (formulated positively or negatively) on the 
individual reliability of each item and on the total reliability of the 
measurement instrument, following Solís-Salazar (2015). Indeed, 
all these could be possible future lines of research, together with 
similar studies into the TOPS-3 adapted to the fi eld of sports such 
as those conducted by Bastos, Corredeira, Probst, and Fonseca 
(2012) in Portugal or Goudas, Kontou and Theodorakis (2006) 
in Greece, or adaptations of the training subscale such as that 
undertaken by Saadatifard et al. (2014) in Iran.
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