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Abstract 

Introduction: The development of psychological skills plays an important role in improving per-
formance and achieving excellent results in sports.  
Objective: The aim of this study was to validate the Portuguese short version of the Ottawa 
Mental Skills Assessment Tool (OMSAT-3). 
Methodology: By means of a confirmatory factor analysis (CFA), a total of 524 Portuguese ath-
letes of both sexes aged between 12 and 42 (M = 19.21; SD = 5.46) were recruited for the pre-
sent study.  
Results: The results indicate that the reduced version of the OMSAT-3 (30 items) has adequate 
psychometric qualities, enabling an assessment of Foundation, Psychosomatic and Cognitive 
Skills (SRMR = 0.052; CFI = 0.983; TLI = 0.979; RMSEA = 0.031 CI 90% [0.026, 0.037]; χ²/df = 
1.52). There was high concurrent validity between the reduced version (30 items) and the full 
version (48 items).  
Conclusions: The results suggest that the reduced OMSAT-3 can be used with confidence to as-
sess psychological skills in a sports context. 

Keywords 

Cognitive skills; confirmatory factor analysis; foundation skills; OMSAT-3; psychosomatic skills; 
short version. 

Resumen 

Introducción: El desarrollo de habilidades psicológicas juega un papel importante en la mejora 
del rendimiento y en la obtención de excelentes resultados en los deportes.  
Objetivo: El objetivo de este estudio fue validar la versión corta en portugués de la Herramienta 
de Evaluación de Habilidades Mentales de Ottawa (OMSAT-3).  
Metodología: Mediante un análisis factorial confirmatorio (AFC), un total de 524 atletas portu-
gueses de ambos sexos, con edades comprendidas entre 12 y 42 años (M = 19.21; DT = 5.46), 
fueron reclutados para el presente estudio.  
Resultados: Los resultados indican que la versión reducida del OMSAT-3 (30 ítems) tiene cua-
lidades psicométricas adecuadas, lo que permite una evaluación de las Habilidades Fundamen-
tales, Psicosomáticas y Cognitivas (SRMR = 0.052; CFI = 0.983; TLI = 0.979; RMSEA = 0.031 CI 
90% [0.026, 0.037]; χ²/df = 1.52). Se encontró una alta validez concurrente entre la versión 
reducida (30 ítems) y la versión completa (48 ítems).  
Conclusiones: Los resultados sugieren que el OMSAT-3 reducido se puede utilizar con confianza 
para evaluar habilidades psicológicas en un contexto deportivo. 

Palabras clave 

Análisis factorial confirmatorio; habilidades cognitivas; habilidades fundamentales; habilida-
des psicosomáticas; OMSAT-3; versión corta.
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Introduction

Excellence in sports performance results from the complex interaction of physical, technical, tactical, 
and psychological factors. Research in sport psychology has consistently demonstrated that mental 
skills such as self-confidence, concentration, stress management, and emotional regulation are critical 
determinants of competitive success (Gould et al., 2002; Vealey, 2007). These abilities become particu-
larly salient in high-pressure contexts, where the capacity to maintain emotional stability and cognitive 
clarity may represent the decisive factor between victory and defeat (Mahoney et al., 1987). Their im-
portance extends beyond the competitive stage, influencing training adherence, recovery from injury, 
and long-term motivation (Bandura, 1977; Weinberg & Gould, 2019). Consequently, the assessment and 
development of such competencies constitute a strategic axis in athlete preparation. 

Mental skills may be defined as a set of trainable psychological competencies that enable athletes to 
maximize their performance in both training and competition (Orlick, 1996). Among the most fre-
quently studied are goal setting, imagery, arousal management, emotional self-regulation, and atten-
tional focus (Nideffer, 2002; Simonsmeier et al., 2021). Far from being exclusively innate, these skills 
can be systematically developed and enhanced through psychological intervention programs imple-
mented by coaches or sport psychologists (Hanin, 2007). Their rigorous monitoring requires psycho-
metrically sound instruments that are culturally adapted and capable of capturing meaningful nuances 
across sports, competitive levels, and demographic groups. 

It was within this framework that researchers at the University of Ottawa developed the Ottawa Mental 
Skills Assessment Tool (OMSAT), originally based on a comprehensive review of existing tests and the 
identification of critical mental skills (Salmela, 1992). The structure subsequently evolved into the OM-
SAT-3 (Durand-Bush et al., 2001), consisting of 48 items organized into three main dimensions: Foun-
dation Skills (e.g., self-confidence, goal setting, commitment), Psychosomatic Skills (e.g., stress reaction, 
relaxation, activation), and Cognitive Skills (e.g., concentration, attentional redirection, mental imagery). 
This organization ensures a comprehensive approach, integrating motivational, emotional, and cogni-
tive aspects within a single measure. 

The use of the OMSAT-3 has been documented across multiple sporting contexts, ranging from team 
sports such as football (Taher et al., 2013) and university hockey (Kruger, 2010) to individual disciplines 
such as taekwondo (Sotoodeh et al., 2012). Studies have examined variables such as gender, sport type, 
and competitive level, highlighting significant differences in mental skills profiles (Abdullah et al., 2016; 
Kuchar, 2005; Nicholls et al., 2008; Sukhodolsky et al., 2021; Znazen et al., 2017). For instance, Slimani 
et al. (2020) demonstrated that athletes in open-skill sports exhibit greater attentional flexibility, 
whereas closed-skill sports tend to favor arousal control competencies. Similarly, research by Jeong et 
al. (2023) and Lotfi et al. (2017) underscored gender-based differences, suggesting that specific 
psychological strategies may be more effective depending on athlete profiles. This diversity of applica-
tions reinforces the utility of the OMSAT-3 as both a diagnostic and intervention tool. 

Although other instruments exist for assessing mental skills, such as the Psychological Skills Inventory 
for Sports (PSIS) and the Test of Performance Strategies (TOPS), the OMSAT-3 stands out for its com-
prehensiveness and cross-cultural validity (Durand-Bush et al., 2001). Among its advantages are high 
internal consistency, a solid theoretical foundation, and applicability across ages, competitive levels, and 
sports (Craciun et al., 2011). However, its length may represent a limitation in time-constrained contexts 
or in studies requiring repeated assessments (Silva et al., 2014), thereby opening the path for shorter 
versions that remain valid and reliable while being more practical. 

The cross-cultural adaptation of the OMSAT-3 has been conducted in various countries, including Ro-
mania (Craciun et al., 2011), Tunisia (Noômen et al., 2015), and the Czech Republic (Znazen et al., 2017), 
all of which confirmed the 12-factor structure and satisfactory psychometric properties. In the 
portuguese context, Silva et al. (2024) validated the full version, analyzing factorial invariance across 
gender and confirming the instrument’s cultural adequacy. This adaptation is particularly relevant given 
that psychological assessment instruments must be sensitive to linguistic and sociocultural specificities 
to ensure correct interpretation of results (Hambleton et al., 2005). 

Beyond linguistic validation, cross-cultural research has shown that the interpretation of psychological 
constructs can vary across cultures, shaping how athletes perceive and report their mental skills (Van 
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de Vijver & Tanzer, 2004). Integrating evidence from diverse contexts—such as Sukhodolsky et al. 
(2021) in Russia or Slimani et al. (2020) in Europe—provides a useful comparative framework to 
understand global variations and trends. This perspective enhances the value of the portuguese valida-
tion, ensuring that future international comparisons are methodologically consistent. 

The validation of reduced versions of the OMSAT-3, such as the one pursued in the present study, is 
justified for both practical and scientific reasons. Practically, shorter instruments improve athlete com-
pliance and reduce data collection time, which is particularly advantageous in high-intensity training 
environments or in longitudinal research designs. Scientifically, an abbreviated version that retains the 
factorial validity and internal reliability of the full version represents a valuable tool for investigations 
that require measuring mental skills alongside other psychological and physiological indicators. 

Accordingly, the aim of this study is to validate the reduced OMSAT-3 (30 items) for the portuguese 
population through Confirmatory Factor Analysis and by examining indicators of convergent, discrimi-
nant validity, and internal reliability. This research is relevant because it (1) offers a more efficient al-
ternative to the full version, (2) strengthens the psychometric foundation of the instrument within the 
portuguese-speaking context, and (3) contributes to psychological intervention in sport by providing 
data to guide mental training programs tailored to specific sports, competitive levels, and athlete pro-
files. 

 

Method 

The research design was a cross-sectional correlational, as it aimed to analyze the relationship between 
the different dimensions assessed by the OMSAT-3 short version. This approach is based on the appli-
cation of questionnaires and surveys to a sample of athletes, respecting the methodological recommen-
dations of Montero and León (2007) for descriptive studies. 

Participants 

The study included 524 Portuguese athletes (88% men and 12% women) competing in different sports 
(football, handball, swimming, triathlon, basketball and volleyball), at national (77%) and regional 
(23%) level. Training experience ranged from 1 to 28 years (M = 8.61; SD = 5.49). Ages ranged from 12 
to 42 years (M = 19.21; SD = 5.46), with 45% of the players in the senior ranks and 55% in the junior or 
younger ranks. The type of sampling adopted was purposive, selecting athletes who were available and 
agreed to take part, according to Montero and León (2007). 

Procedure 

The study was approved by the IPCB Ethics Commission under No. 107 CE-IPCB/2023. The application 
of the OMSAT-3 short-version questionnaire (30 items) and relevant socio-demographic questions (age, 
gender, sport, years of sporting experience) took approximately 10 minutes to complete, and all partic-
ipants were informed of the purpose of the study and assured of the anonymity and confidentiality of 
their data. 

Participation was voluntary and complied with ethical procedures in line with the guidelines of the 
American Psychological Association (APA).  

In the case of athletes under the age of 18, informed consent was obtained from their parents or legal 
guardians. The questionnaires were administered during training sessions or competitions, after prior 
authorization from the coaches and team managers. 

Instrument 

OMSAT-3 Full Version (48 Items) 

The original instrument in Portuguese (Silva et al., 2024) consists of 48 items divided into three main 
dimensions (Foundation, Psychosomatic and Cognitive Skills), each subdivided into specific variables. 
The answers are given on a seven-point Likert scale (from ‘totally disagree’ to ‘totally agree’). 

 Foundation Skills: Goal Setting, Self-Confidence and Commitment (each with four items in the 
original version). 
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 Psychosomatic Skills: Stress Reaction, Fear Control, Relaxation and Activation (each with four 
items). 

 Cognitive Skills: Focusing, Refocusing, Competition Planning, Mental Practice and Imagery (each 
with four items). 

OMSAT-3 Short Version (30 Items) 

The present research focused on validating a shorter version, with 30 items, which aimed to reduce the 
response effort for the participants and, at the same time, maintain the essential psychometric charac-
teristics. The reduction from four to three items per factor is methodologically supported in the multi-
variate analysis literature, which establishes that a minimum of three indicators per construct is suffi-
cient to ensure model identification and factorial validity, provided that the items preserve conceptual 
consistency and display adequate factor loadings (Hair, Anderson, Tatham, & Black, 1998). Subsequent 
studies further emphasize that parsimonious models, based on three items per factor, can maintain psy-
chometric robustness and enhance the practical utility of instruments, as long as the selected indicators 
adequately represent the theoretical dimension under examination (Brown, 2015; Kline, 2023). Thus, 
each one of the 10 variables of the reduced version of the OMSAT was represented by three items: 

 Foundation Skills: Goal Setting (3 items - e.g. “I set difficult but achievable goals.”); Self-confi-
dence (3 items- e.g. “I believe I can succeed in my sport despite the obstacles I encounter.”); Commitment 
(3 items - e.g.: “I am determined to be an outstanding athlete”). 

 Psychosomatic Skills: Stress Reaction (3 items - e.g. “I experience performance problems because 
I'm very nervous.”); Fear Control (3 items - e.g.: “I find it difficult to train because of the fear involved in 
my sport.”); Relaxation (3 items - e.g.: “I find it easy to relax.”; Activation (3 items 3.g.: “I can easily activate 
myself to an optimum level for my performance to be at its best.” 

 Cognitive Skills: Focusing (3 items - Aggregates the original Focus and Refocus items. E.g.: “I 
mentally practice my sport every day.”); Imagery (3 items - e.g.: “During important competitions I lose 
concentration.”); Mental Practice (3 items - Combines the original Competitive Planning and Mental 
Practice items. E.g.: “I find it easy to modify the images in my mind.” 

In both versions (full and short), the scores are calculated by averaging and adding up the items, making 
it possible to compare the level of each competency. In this study, we focused on analyzing the psycho-
metric qualities of the reduced form (30 items), as well as its concurrent validity with the full version 
(48 items). 

Data analysis 

To test the 10-factor model (three foundation, four psychosomatic and three cognitive skills), a CFA was 
carried out using the Lavaan package of the JASP software (Rosseel, 2012). To respect the ordinal (Lik-
ert) nature of the items, the Robust Diagonally Weighted Least Squares (RDWLS) estimator, recom-
mended for ordinal data, was used (DiStefano & Morgan, 2014; Li, 2016). For each latent factor, item 
loadings were restricted to 1. Standardized estimates were reported despite using unstandardized val-
ues in the model. 

Steps in Confirmatory Factorial Analysis  

1. Data Preparation and Cleaning 

o Checking for missing data and univariate and multivariate outliers. 

o Univariate and multivariate normality analyses (Skewness, Kurtosis, Mardia's test), alt-
hough CFA with RDWLS is less sensitive to normality violations (Kline, 2011). 

2. Model Specification 

o Definition of 10 latent factors (Goal Setting, Self-Confidence, Commitment, Stress Reac-
tion, Fear Control, Relaxation, Activation, Focusing, Imagery and Mental Practice). 

o Each factor had 3 items, with the factor loadings of an item fixed at 1 to allow the model 
to be identified (Kline, 2023; Schumacker & Lomax, 2010). 

3. Model Estimation 
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o Use of the RDWLS method to estimate the parameters. 

o Standardized factor loadings, standard errors and residual variances were calculated. 

4. Model Evaluation 

o Recommended value χ²/df ≤ 5 for acceptable adjustment (Schumacker & Lomax, 2010). 

o Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) with values above 0.90 (pref-
erably ≥ 0.95) suggest a good fit (Brown, 2015). 

o Root Mean Square Error of Approximation (RMSEA) with values below 0.08 are consid-
ered an acceptable fit; below 0.05, a very good fit (Browne & Cudeck, 1992). 

o Standardized Root Mean Square Residual (SRMR) with values below 0.08 are acceptable; 
below 0.05 indicate good fit (Hu & Bentler, 1999; Brown, 2015). 

5. Analyzing Reliability 

o Descriptive, Asymmetry and Kurtosis analyses were carried out, as well as reliability 
analyses using McDonald's Omega Coefficient (ω) (McDonald, 1999) for each of the factors. According 
to Revelle and Zinbarg (2009), values closer to 1 indicate greater internal consistency. Also, values of 
0.70 or higher are indicative of good reliability. 

o Composite Reliability (CR) and Average Variance Extracted (AVE) (Bagozzi & Yi, 1988). 
CR values above 0.60 are considered acceptable, and AVE values above 0.40 also suggest satisfactory 
convergence. 

6. Concurrent Validity 

o Comparison between the scores obtained on the dimensions of the OMSAT-3 short ver-
sion and their corresponding scores on the full 48-item version, using Pearson's correlation. Strong 
correlations (above 0.70) indicate good concurrent validity (Kline, 2023). 

All complementary statistical procedures (statistical descriptions, normality, correlations) were carried 
out in the SPSS 21.0 and JASP software’s. In addition, the decision criteria for each adjustment index 
were based on recommendations in the literature (Brown, 2015; Hu & Bentler, 1999; Schermelleh-Engel 
et al., 2003; Schumacker & Lomax, 2010). 

 

Results 

Confirmatory Factor Analysis 

According to the quality of fit indexes, the ten-factor model tested (Figure 1) obtained SRMR = 0.052, 
CFI = 0.983, TLI = 0.979, RMSEA = 0.031 CI 90% [0.026, 0.037] and χ²/df = 1.52, indicating a very good 
fit. These values meet the recommendations of the literature, demonstrating that the ten-factor struc-
ture is appropriate for assessing mental skills (three foundation, four psychosomatic and three cognitive 
skills) using 30 items. 

By comparison, the 48-item version, due to its greater number of latent variables, was analyzed in three 
subsets (Foundation, Psychosomatic and Cognitive Skills). In each of the subsets, there were also ac-
ceptable to excellent adjustment indices (SRMR between 0.042 and 0.058; CFI between 0.973 and 0.999; 
TLI between 0.968 and 0.998; RMSEA between 0.008 and 0.044), which corroborates the good structure 
of the instrument in its complete form. 
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Figure 1. Schematic example of the ten-factor model in the short version of the OMSAT-3 (30 items). 

 
Table 1 shows the covariance values between each of the latent variables (ranging from -0.25 to 0.98), 
the normalized factor loadings (between 0.38 and 0.85) and their respective residual variances. 
 

 
Table 1. Estimated parameters of the items in the 30-item OMSAT-3 structural model 

Covariance between variables   item SFL SVR 
Goal setting  ↔  Self-confidence   0.851  Goal setting it10 0.618 0.617 

  ↔  Commitment   0.829   it23 0.718 0.484 
  ↔  Stress Reaction   -0.008   it41 0.675 0.544 
  ↔  Fear control   0.006      
  ↔  Relaxation   0.295      
  ↔  Activation   0.718      
  ↔  Mental Practice   0.821      
  ↔  Focusing   0.019      
  ↔  Imagery   0.421      
             

Self-confidence  ↔  Commitment   0.749  Self-confidence it2 0.735 0.459 
  ↔  Stress Reaction   -0.025   it28 0.683 0.533 
  ↔  Fear Control   0.034   it48 0.694 0.519 
  ↔  Relaxation   0.415      
  ↔  Activation   0.777      
  ↔  Mental Practice   0.670      
  ↔  Focusing   0.032      
  ↔  Imagery   0.350      
             

Commitment  ↔  Stress Reaction   -0.065  Commitment it17 0.850 0.278 
  ↔  Fear Control   0.006   it30 0.693 0.519 
  ↔  Relaxation   0.261   it39 0.530 0.719 
  ↔  Activation   0.606      
  ↔  Mental Practice   0.625      
  ↔  Focusing   0.001      
  ↔  Imagery   0.306      
             

Stress Reaction  ↔  Fear Control   0.988  Stress Reaction it6 0.793 0.371 
  ↔  Relaxation   -0.250   it32 0.806 0.351 
  ↔  Activation   -0.200   it36 0.379 0.856 
  ↔  Mental Practice   -0.090      
  ↔  Focusing   0.917      
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  ↔  Imagery   -0.280      
             

Fear Control  ↔  Relaxation   -0.201  Fear Control it4 0.449 0.799 
  ↔  Activation   -0.155   it16 0.837 0.299 
  ↔  Mental Practice   -0.064   it43 0.764 0.417 
  ↔  Focusing   0.931      
  ↔  Imagery   -0.240      
             

Relaxation  ↔  Activation   0.693  Relaxation it3 0.401 0.839 
  ↔  Mental Practice   0.491   it19 0.807 0.349 
  ↔  Focusing   -0.186   it29 0.548 0.700 
  ↔  Imagery   0.443      
             

Activation  ↔  Mental Practice   0.861  Activation it20 0.421 0.823 
  ↔  Focusing   -0.151   it46 0.462 0.787 
  ↔  Imagery   0.553   it37 0.649 0.579 
             

Mental Practice  ↔  Focusing   -0.025  Mental Practice it13 0.589 0.653 
  ↔  Imagery   0.724   it21 0.681 0.536 
          it35 0.610 0.628 
             

Focusing  ↔  Imagery   -0.151  Focusing it31 0.585 0.657 
          it8 0.850 0.278 
          it44 0.050 0.998 
             

Imagery         Imagery it26 0.686 0.530 
          it18 0.637 0.594 
          it33 0.738 0.456 
Note: SFL - Standardized Factor Loadings; SVR - Standardized Residual Variances 

 

Descriptive Statistics, Normality and Reliability 

Table 2 shows the descriptive statistics (mean and standard deviation), as well as the Skewness and 
Kurtosis values for each dimension of the reduced version of the OMSAT-3. The Skewness values were 
below 2 and the Kurtosis values below 7, meeting the recommended criteria for univariate normality 
(Curran et al., 1996). Multivariate normality was also assessed using Mardia’s test (Mardia, 1970), con-
sidering both skewness and kurtosis statistics. The results indicated a violation of the assumptions, 
with p-values below 0.05 for both multivariate skewness and kurtosis across the latent variables. These 
findings suggest that the data do not follow a multivariate normal distribution, thereby justifying the 
use of the RDWLS method in subsequent analyses, as it is less sensitive to deviations from normality 
(Kline, 2023). 

The internal reliability, assessed by the Omega Coefficient (ω), showed values between 0.61 and 0.76 in 
the different dimensions, being higher than 0.70 in most of the subscales (Gignac & Kretzschmar, 2017). 
In the Activation and Focusing subscales, although the values were slightly lower than desired (0.60-
0.65), it was considered acceptable given the small number of items (Hair et al., 1998). The analyses of 
CR and AVE also suggested adequate values (CR > 0.60; AVE > 0.40), indicating satisfactory convergence 
(Bagozzi & Yi, 1988). 

 

Table 2. Descriptive statistics, asymmetry, kurtosis and reliability analysis of the 30-item OMSAT-3 variables 
OMSAT-3 item SFL CF M SD Skew Kurt ω AVE CR 

Goal setting 
10 
23 
41 

0.775 
0.926 
0.736 

.765** 

.814** 

.814** 

5.69 .97 -.86 1.04 .71 .50 .75 

Self-confidence 
2 

28 
48 

0.825 
0.746 
0.824 

.802** 

.825** 

.815** 

5.89 .92 -.96 1.03 .75 .48 .73 

Commitment 
17 
30 
39 

0,952 
0,945 
0.936 

.777** 

.838** 

.804** 

5.22 1.29 -.69 .10 .73 .67 .86 

Stress Reactions 
6 

32 
36 

0,954 
0,961 
0.612 

.831** 

.875** 

.643** 

4.40 1.60 -.25 -.99 .76 .55 .78 

Fear Control 
4 

16 
43 

0.926 
0,989 
0,958 

.691** 

.874** 

.782** 

3.99 1.78 -.18 -1.11 .76 .69 .87 

Relaxation 
3 

19 
0.600 
0,930 

.782** 

.683** 
4.79 1.09 -.52 .35 .68 .46 .72 
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29 0.795 .825** 

Activation 
20 
46 
37 

0.608 
0.676 
0.770 

.743** 

.739** 

.665** 

4.81 .98 -.06 -.18 .61 .40 .62 

Focusing 
13 
21 
35 

0.908 
0.924 
0,928 

.404* 

.340* 

.436* 

4.05 1.34 -.19 -.47 .65 .64 .84 

Imagery 
31 
8 

44 

0,924 
0,983 
0.502 

.293* 

.336* 

.381* 

4.73 1.21 -.28 .12 .74 .49 .72 

Mental Practice 
26 
18 
33 

0,927 
0.953 
0,938 

.498** 

.486** 

.518** 

4.89 1.19 -.45 -.06 .67 .66 .85 

Note: SFL – Standardized Factor Loading: Correlation between item and factor; CF – Factor loading of the item in the factor; *p < 0,05, **p < 
0,01; M – Mean; SD – Standard Deviation; Skew – Skewness; Kurt – Kurtosis; ω – McDonald's Omega; AVE – Average Variance Extracted; CR – 
Composite Reliability. * p < 0.01. 

 
Concurrent Validity 

Table 3 shows the Pearson correlations between the dimensions of the 30-item OMSAT-3 and the simi-
lar dimensions in the 48-item version. The correlation values were strong (between 0.81 and 0.97), 
showing that the reduced instrument assesses the same skills as the full version, reinforcing its concur-
rent validity. 
 

Table 3. Concurrent validity between the 48-item OMSAT-3 and the 30-item OMSAT-3 
OMSAT 30 GS SF Com SR FC Rlx Atv Foc Ima MP 
OMSAT 48 .96** .96** .96** .97** .96** .96** .93** .81** .96* .96** 

Note: *p < .05; **p < .01; GS - Goal Setting; SC - Self-confidence; Com - Commitment; SR – Stress Reaction; FC – Fear Control; Rlx – Relaxation; 
Atv – Activation; Foc – Focusing; Ima – Imagery; MP – Mental Practice. 

 

Discussion 

This study set out to evaluate the psychometric properties of the 30-item short version of the Ottawa 
Mental Skills Assessment Tool (OMSAT-3) in a sample of portuguese athletes, extending previous 
validation work by adapting and confirming the model’s adequacy in this cultural context. As 
emphasized in the introduction, mental skills are central to athletic performance across sports, 
influencing factors such as self-confidence, attention control, emotional regulation, and coping under 
pressure. However, as noted in earlier research, the availability of brief, valid, and culturally adapted 
instruments for portuguese-speaking athletes has been limited, restricting large-scale monitoring and 
applied interventions in competitive settings. 

Our results show that the 10-factor structure of the shortened version demonstrated an excellent fit to 
the data (χ²/df = 1.52; CFI = 0.983; TLI = 0.979; RMSEA = 0.031; SRMR = 0.052), aligning with earlier 
validations in other cultural contexts (Craciun et al., 2011; Durand-Bush et al., 2001; Noômen et al., 
2015). This consistency reinforces the theoretical robustness of the OMSAT framework, even when 
reduced to three items per factor, and demonstrates that its multidimensional conceptualization—
covering Foundation, Psychosomatic, and Cognitive Skills—remains intact. By confirming these results 
in a Portuguese sample, this research not only replicates but also extends the cross-cultural 
generalizability of the OMSAT-3. 

The internal consistency indices were also satisfactory, with most factors exceeding the 0.70 threshold 
for Omega coefficients. Although Activation and Focusing presented slightly lower values (0.60), such 
results are expected in short-form scales, given the limited number of items per factor (Hair et al., 1998). 
Composite reliability (CR) and average variance extracted (AVE) supported the internal coherence of all 
dimensions. These findings highlight that the abbreviated instrument retains adequate psychometric 
quality while minimizing respondent burden—a crucial consideration in high-performance contexts, 
where assessment time is often constrained. 

In terms of concurrent validity, high correlations (0.81–0.97) between the shortened and full versions 
confirm conceptual equivalence. This supports the practical utility of the 30-item version for both 
research and applied sport psychology, enabling accurate and multidimensional assessment without 
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sacrificing the theoretical richness of the original instrument. In line with the points raised in the 
introduction, this efficiency makes the short version particularly valuable for coaches, sports 
psychologists, and federations seeking to integrate psychological skills monitoring into broader 
performance evaluation systems. 

From a cross-cultural perspective, the present study advances the adaptation work initiated by Silva et 
al. (2024), who validated the portuguese full version of the OMSAT-3. By developing and validating a 
short version, our research bridges the gap between theoretical robustness and field applicability, 
adding a tool that can be integrated into longitudinal designs, large-scale talent development programs, 
or comparative studies between countries. The increasing number of adaptations in different cultures 
(e.g., Czech, Iranian, Canadian contexts) reinforces the OMSAT’s status as a versatile, globally applicable 
measure, and the current study ensures that portuguese-speaking athletes can benefit from the same 
standard of assessment. 

The novelty of this research lies in three main contributions. First, it confirms that the psychometric 
integrity of the OMSAT-3 can be preserved in a substantially shorter format. Second, it extends the 
cultural validation of mental skills measurement into the portuguese sports context, an area that has 
received limited attention despite the country’s competitive achievements in multiple sports disciplines. 
Third, it provides empirical support for an assessment tool that balances theoretical comprehensiveness 
with applied feasibility, a need repeatedly highlighted in sport psychology literature. 

Practical implications include the potential for the short version to be used in pre-competition 
screenings, psychological skills training programs, and research examining the relationship between 
mental skills and other performance-related variables, such as self-determined motivation (Ryan & Deci, 
2020), leadership styles (Leo et al., 2023), resilience, and group cohesion. Moreover, the 
multidimensional nature of the tool allows practitioners to identify specific areas for development, 
enabling more targeted interventions. 

Nonetheless, the study has limitations. The absence of multi-group invariance testing means that 
equivalence across gender, sport type, and competition level remains to be verified. Future research 
should address these aspects to reinforce the scale’s robustness. Additionally, integrating the OMSAT-3 
short version into predictive models of performance outcomes could clarify how different mental skills 
contribute to success across various sports disciplines. 

In conclusion, this research not only meets the aims outlined in the introduction but also delivers a 
culturally adapted, psychometrically validated, and time-efficient tool for assessing athletes’ mental 
skills in Portugal. By doing so, it strengthens the theoretical foundation of mental skills assessment and 
enhances its practical application in competitive sport. 

 

Conclusions 

This study confirms that the short version of the OMSAT-3 (30 items), adapted for the Portuguese con-
text, has good psychometric properties, particularly in terms of factorial validity, internal reliability and 
concurrent validity.  

The results show the feasibility of a shorter instrument, which could facilitate application in a training 
or competition context, as well as in research studies, given the need for practicality and a shorter time 
frame. 

The availability of a shorter version of the OMSAT-3 is a valuable tool for coaches, trainers, psychologists 
and researchers, enabling a reliable assessment of athletes' mental skills. 

However, it is recommended that further studies be carried out to explore the invariance of the model 
in different sports and age groups, contributing to the continuous improvement of this instrument in 
the sports psychology panorama. 

 
 
 



2025 (Noviembre), Retos, 72, 631-642  ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index 

 640  
 

Acknowledgements 

Thanks to SPRINT - Sport Physical activity and health Research & INnovation Center, Rio Maior, Portu-
gal. 

SPRINT - Sport Physical activity and health Research & INnovation Center, Castelo Branco, Portugal. 

Research Center in Sports Sciences, Health Sciences and Human Development (CIDESD), Covilhã, Portu-
gal. 

Department of Sports and Well-being, School of Education, Castelo Branco, Portugal. 

Department of Sport Sciences, Sport Sciences School of Rio Maior, Rio Maior, Portugal. 

 

Financing 

This work was supported by the FCT—Foundation for Science and Technology, I.P. (Portugal), within 
the scope of SPRINT - Sport Physical Activity and Health Research & Innovation Center 
[UID/6185/2023]. 
 

References 

Abdullah, M. R., Maliki, A. B. H. M., Musa, R. M., Kosni, N. A., & Suppiah, P. K. (2016). Development of an 
athlete’s mental skill inventory. Movement, Health & Exercise, 5(2), 47–
59. https://doi.org/10.15282/mohe.v5i2.111 

Bagozzi, R. P., & Yi, Y. (1988). On the evaluation of structural equation models. Journal of the Academy of 
Marketing Science, 16(1), 74–94. https://doi.org/10.1007/BF02723327 

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological Review, 
84(2), 191–215. https://doi.org/10.1037/0033-295X.84.2.191 

Bota, J. D. (1993). Development of the Ottawa Mental Skills Assessment tool (OMSAT) [Master’s thesis, 
University of Ottawa]. 

Brown, T. (2015). Confirmatory factor analysis for applied research (2nd ed.). Guilford Press. ISBN-10: 
146251779X; ISBN-13: 978-1-4625-1779-4 

Browne, M. W., & Cudeck, R. (1992). Alternative ways of assessing model fit. Sociological Methods & 
Research, 21(2), 230–258. https://doi.org/10.1177/0049124192021002005 

Crăciun, M., Dobosi, S., Popioan, N., & Prodea, C. (2011). A confirmatory factor analysis of the Ottawa 
Mental Skills Assessment Tool (OMSAT-3*)—Romanian version. Human Movement, 12(2), 159–
164. https://doi.org/10.2478/v10038-011-0014-5 

Curran, P. J., West, S. G., & Finch, J. F. (1996). The robustness of test statistics to nonnormality and 
specification error in confirmatory factor analysis. Psychological Methods, 1(1), 16–
29. https://doi.org/10.1037/1082-989X.1.1.16 

DiStefano, C., & Morgan, G. B. (2014). A comparison of diagonal weighted least squares robust estimation 
techniques for ordinal data. Structural Equation Modeling: A Multidisciplinary Journal, 21(3), 
425–438. https://doi.org/10.1080/10705511.2014.915373 

Durand-Bush, N. (1995). Validity and reliability of the Ottawa Mental Skills Assessment tool (OMSAT-3). 
UMI. 

Durand-Bush, N., Salmela, J. H., & Green-Demers, I. (2001). The Ottawa Mental Skills Assessment Tool 
(OMSAT-3). The Sport Psychologist, 15(1), 1–15. https://doi.org/10.1123/tsp.15.1.1 

Gignac, G. E., & Kretzschmar, A. (2017). Evaluating dimensional distinctness with correlated-factor 
models: Limitations and suggestions. Intelligence, 62, 138–
147. https://doi.org/10.1016/j.intell.2017.04.002 

Gould, D., Dieffenbach, K., & Moffett, A. (2002). Psychological characteristics and their development in 
Olympic champions. Journal of Applied Sport Psychology, 14(3), 172–
204. https://doi.org/10.1080/10413200290103482 

Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1998). Multivariate data analysis (5th ed.). 
Prentice-Hall. 

https://doi.org/10.15282/mohe.v5i2.111
https://doi.org/10.1007/BF02723327
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1177/0049124192021002005
https://doi.org/10.2478/v10038-011-0014-5
https://doi.org/10.1037/1082-989X.1.1.16
https://doi.org/10.1080/10705511.2014.915373
https://doi.org/10.1123/tsp.15.1.1
https://doi.org/10.1016/j.intell.2017.04.002
https://doi.org/10.1080/10413200290103482


2025 (Noviembre), Retos, 72, 631-642  ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index 

 641  
 

Hambleton, R. K., Merenda, P. F., & Spielberger, C. D. (Eds.). (2005). Adapting educational and 
psychological tests for cross-cultural assessment. Lawrence Erlbaum Associates. 

Hanin, Y. L. (2007). Emotions and athletic performance: Individual zones of optimal functioning model. 
In D. Smith & M. Bar-Eli (Eds.), Essential readings in sport and exercise psychology (pp. 55–73). 
Human Kinetics. 

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: 
Conventional criteria versus new alternatives. Structural Equation Modeling, 6(1), 1–
55. https://doi.org/10.1080/10705519909540118 

Jeong, Y. H., Healy, L., & McEwan, D. (2023). The application of Goal Setting Theory to goal setting 
interventions in sport: A systematic review. International Review of Sport and Exercise 
Psychology, 16(1), 474–499. https://doi.org/10.1080/1750984X.2021.1940643 

Kline, R. (2023). Principles and practice of structural equation modeling (5th ed.). Guilford Press. ISBN-
10: 1462551919; ISBN-13: 978-1-4625-5191-0 

Leo, F., Batista, M., Serrano, J., & López-Gajardo, M. (2023). Apoyo/control docente a las relaciones 
sociales, cohesión de clase y consecuencias positivas y negativas en Educación 
Física. Movimento, 29, 1–16. https://doi.org/10.22456/1982-8918.128135 

Li, C. H. (2016). Confirmatory factor analysis with ordinal data: Comparing robust maximum likelihood 
and diagonally weighted least squares. Behavior Research Methods, 48(3), 936–
949. https://doi.org/10.3758/s13428-015-0619-7 

Lochbaum, M., Sherburn, M., Sisneros, C., Cooper, S., Lane, A. M., & Terry, P. C. (2022). Revisiting the self-
confidence and sport performance relationship: A systematic review with meta-
analysis. International Journal of Environmental Research and Public Health, 19(11), 
6381. https://doi.org/10.3390/ijerph19116381 

Lotfi, G., Bahram, A., Reza, P., & Ali, M. (2017). The comparison of mental skills between individual and 
team athletes. Sports Psychology Studies, 6(21), 101–
118. https://doi.org/10.22089/spsyj.2017.3842.1387 

Mardia, K. V. (1970). Measures of multivariate skewness and kurtosis with applications. Biometrika, 
57(3), 519–530. https://doi.org/10.1093/biomet/57.3.519 

Mahoney, M. J., Gabriel, T. J., & Perkins, T. S. (1987). Psychological skills and exceptional athletic 
performance. The Sport Psychologist, 1(3), 181–199. https://doi.org/10.1123/tsp.1.3.181 

McDonald, R. P. (1999). Test theory: A unified treatment. Erlbaum. 
Montero, I., & León, O. (2007). A guide for naming research studies in psychology. International Journal 

of Clinical and Health Psychology, 7(3), 847–862. 
Nicholls, A. R., Holt, N. L., Polman, R. C. J., & James, D. W. G. (2005). Stress and coping among international 

adolescent golfers. Journal of Applied Sport Psychology, 17(4), 333–
340. https://doi.org/10.1080/10413200500313644 

Nideffer, R. M. (2002). Getting into the optimal performance state. Enhanced Performance Systems, 184–
204. 

Noômen, G., Mohamed, J., Nasri, H., & Brahim, A. (2015). Sensitivity, internal consistency and factorial 
structure of the Arabic version of OMSAT-3. Advances in Physical Education, 5(1), 18–
25. https://doi.org/10.4236/ape.2015.51003 

Pestana, M. H., & Gageiro, J. N. (2005). Análise de dados para ciências sociais: A complementaridade do 
SPSS (4.ª ed.). Edições Sílabo. 

Revelle, W., & Zinbarg, R. E. (2009). Coefficients alpha, beta, omega, and the glb: Comments on 
Sijtsma. Psychometrika, 74(1), 145–154. https://doi.org/10.1007/s11336-008-9102-z 

Rosseel, Y. (2012). lavaan: An R package for structural equation modeling. Journal of Statistical Software, 
48(2), 1–36. https://doi.org/10.18637/jss.v048.i02 

Rotella, R. J., & Lerner, J. D. (1993). Responding to competitive pressure. In R. N. Singer, M. Murphey, & 
L. K. Tennant (Eds.), Handbook of research on sport psychology (pp. 528–541). Macmillan. 

Ryan, R. M., & Deci, E. L. (2020). Intrinsic and extrinsic motivation from a self-determination theory 
perspective: Definitions, theory, practices, and future directions. Contemporary Educational 
Psychology, 61, 101860. https://doi.org/10.1016/j.cedpsych.2020.101860 

Salmela, J. H. (1992). The Ottawa Mental Skills Assessment tool (OMSAT). [Unpublished manuscript]. 
University of Ottawa. 

https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/1750984X.2021.1940643
https://doi.org/10.22456/1982-8918.128135
https://doi.org/10.3758/s13428-015-0619-7
https://doi.org/10.3390/ijerph19116381
https://doi.org/10.22089/spsyj.2017.3842.1387
https://doi.org/10.1093/biomet/57.3.519
https://doi.org/10.1123/tsp.1.3.181
https://doi.org/10.1080/10413200500313644
https://doi.org/10.4236/ape.2015.51003
https://doi.org/10.1007/s11336-008-9102-z
https://doi.org/10.18637/jss.v048.i02


2025 (Noviembre), Retos, 72, 631-642  ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index 

 642  
 

Schermelleh-Engel, K., Moosbrugger, H., & Müller, H. (2003). Evaluating the fit of structural equation 
models: Tests of significance and descriptive goodness-of-fit measures. Methods of Psychological 
Research Online, 8(2), 23–74. 

Schumacker, R. E., & Lomax, R. G. (2010). A beginner’s guide to structural equation modeling (3rd ed.). 
Routledge. 

Silva, C., Torres, D., Louro, H., Borrego, C., & Silva Batista, M. A. (2024). Otava mental skill for sports 3 - 
validation and gender invariance for the Portuguese version. Retos, 61, 310–
318. https://doi.org/10.47197/retos.v61.108358 

Silva, F., Vaello, A. P., Alias, A., & Moreno, J. A. (2014). Predicción del motivo salud en el ejercicio físico 
en centros de fitness. Revista Internacional de Ciencias del Deporte, 11(40), 163–
172. https://doi.org/10.5232/ricyde2014.04003 

Slimani, M., Tod, D., Chaabene, H., Miarka, B., & Chamari, K. (2016). Effects of mental imagery on 
muscular strength in healthy and patient participants: A systematic review. Journal of Sports 
Science & Medicine, 15(3), 434–450. https://www.jssm.org/researchjssm-15-434.xml 

Sukhodolsky, D. G., Zvyagintsev, M. A., & Gvozdeva, E. L. (2021). Cognitive-emotional regulation and 
mental skills in young athletes. Experimental Psychology (Russia), 14(4), 67–
80. https://doi.org/10.17759/exppsy.2021140403 

Simonsmeier, B., Andronie, M., Buecker, S., & Frank, C. (2021). The effects of imagery interventions in 
sports: A meta-analysis. International Review of Sport and Exercise Psychology, 14(1), 186–
207. https://doi.org/10.1080/1750984X.2019.1656278 

Sotoodeh, M., Talebi, R., Hemayattalab, R., & Arabameri, E. (2012). Comparison of selected mental skills 
between elite and non-elite male and female Taekwondo athletes. World Journal of Sport 
Sciences, 6(1), 32–38. 

Vealey, R. S. (1994). Current status and prominent issues in sport psychology interventions. Medicine 
and Science in Sports and Exercise, 26(4), 495–502. 

Van de Vijver, F. J. R., & Tanzer, N. K. (2004). Bias and equivalence in cross-cultural assessment: An 
overview. Revue Européenne de Psychologie Appliquée/European Review of Applied 
Psychology, 54(2), 119–135. https://doi.org/10.1016/j.erap.2003.12.004 

Weinberg, R. S., & Gould, D. (2019). Foundations of sport and exercise psychology (7th ed.). Human 
Kinetics. ISBN 9781492572299 

Zahariadi, P., Tsorbatzoudis, H., & Alexandris, K. (2006). Self-determination in sport 
commitment. Perceptual and Motor Skills, 102(2), 405–
420. https://doi.org/10.2466/pms.102.2.405-420 

Znazen, H., Slimani, M., Miarka, B., Butovskaya, M., Siala, H., Messaoud, T., & Souissi, N. (2017). Mental 
skills comparison between elite sprint and endurance track and field runners according to their 
genetic polymorphism: A pilot study. Journal of Sports Medicine and Physical Fitness, 57(9), 
1217–1226. https://doi.org/10.23736/S0022-4707.16.06438-0 

 

Authors' and translators' details: 

Carlos Silva csilva@esdrm.ipsantarem.pt Autor/a 
  

Diana Torres diana.torres@esdrm.ipsantarem.pt Autor/a 
  

Hugo Louro hlouro@esdrm.ipsantarem.pt Autor/a   

Carla Borrego ccborrego@esdrm.ipsantarem.pt Autor/a   
Marco Batista marco.batista@ipcb.pt Autor/a Traductor/a   

 

https://doi.org/10.47197/retos.v61.108358
https://www.jssm.org/researchjssm-15-434.xml
https://doi.org/10.17759/exppsy.2021140403
https://doi.org/10.1016/j.erap.2003.12.004
https://doi.org/10.23736/S0022-4707.16.06438-0

