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Abstract: Inequalities between men and women in the workplace are reflected in professional 

sports, specifically in football refereeing. This phenomenon sometimes becomes sexual harassment, 

since it is a stereotypically considered male profession, in which women are a minority. In order to 

measure that behaviour, it is necessary to count on valid and reliable tools. Therefore, the goal of 

this study was to determine the factorial structure and the discriminant and convergent validity of 

the ‘sexual experiences questionnaire’, version of the Department of Defence (SEQ-DoD). Eighty-

nine male football referees and ninety-four female football referees, with a mean age of 23.30 ± 4.85 

years, participated in this studio conducted in Andalusia, Spain. A confirmatory factor analysis was 

performed using the robust maximum-likelihood estimation method. Goodness of fit was assessed 

and the factorial invariance was calculated to determine the stability of the model. Subsequently, 

the validity was confirmed. The results corroborated the validity and reliability of the questionnaire 

adapted to the population studied. Therefore it can be used as a research instrument. 
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1. Introduction 

Inequality between men and women has been a permanent fact [1,2] occurring at the workplace 

and associated with physical and psychological violence [3,4].  Despite the proposed equality policies, 

there is still a gender division at work [5],  as reflected by the fact that women’s salaries are generally 

lower than men’s[6], or that women tend to have part-time jobs [7]. This is sometimes due to the 

preconceived idea that women do not have the same interest in doing more competitive jobs [8], and 

there is bias against women occupying management or important positions[9].This stereotype is 

particularly noticeable in the workplace of professional sport, where men have a much greater 

presence than women [10], and occupy greater number of positions than them [11,12,13]. 

These differences lead to the emergence of gender discrimination in the workplace. This 

situation is in many occasions aggravated by physical and psychological violence, with the latter 

occasionally including sexual harassment [14]. This behaviour threaten the dignity of the persons. 

Men feel superiority and dominance over women in the workplace and outside it, sometimes leading 

to cases of sexual violence [15]. 

Sexual harassment can be divided into three dimensions that feature differences in their 

concepts, although they are related to each other [16]. These dimensions are: sexual coercion; 

unwanted sexual attention; and gender-based harassment. Sexual coercion is sexual cooperation in 

exchange for certain considerations, making itself visible through bribes, threats, and sexual 
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blackmail. Unwanted sexual attention refers to verbal and non-verbal unwanted offensive 

behaviours, without being reciprocal, such as invitations to dates despite saying no, inappropriate 

touching, or non-consensual sex. Gender-based harassment refers to verbal and non-verbal 

behaviours with the purpose of insulting, harassing, and degrading through disrespect, sexist 

comments, distinctive treatment, comments about the body, debate about their sexual life, gestures, 

and inappropriate exhibitions [17]. 

Sexual harassment victims suffer violation of their dignity. They lose the right to enjoy their jobs, 

and may have negative consequences on their physical and mental health. In addition, their 

performance and productivity may decrease [18]. Victims of sexual harassment in the workplace are 

afraid of the negative consequences it may have on them, even fearing the loss of their jobs [19,20]. 

Consequently, very few women dare to report these incidents [21,22]. This phenomenon is not foreign 

to the sport world; it also occurs within this scenario, where there are also power relations [23]. 

Professional sports are workplaces, where there are various relationships between its workers. 

This fact also occurs in the most sought-after and popular sport of the moment, i.e., football [24]. 

There are numerous professions within football, and some of them are important although hardly 

valued, such as refereeing [25, 26, 27]. It is a minor group and there are very few studies addressing 

this public [28] and a very low number of sports publications focusing on the figure of referees [29] 

despite the importance of this group in all sports [30]. However, the number of studies addressing 

this population is currently increasing [31,32]. The world of arbitration, with a work environment in 

which both men and women meet, is a highly masculinised world [33,34], where the number of 

women is significantly lower than that of men [35], this number being equivalent to 1% of all football 

referees in Spain [36]. This proportion creates barriers that stop female football referees’ professional 

development [37]. These barriers are related to the greater pressure suffered by women [38], the 

difference in recognition of their work compared to men [35], and even to aesthetic aspects, 

highlighting the later over their sporting successes [39]. In addition, there is discredit of women's 

refereeing, as if they were not equally valid or capable of directing a football match [40]. Aspects like 

these make it impossible for women to dedicate themselves exclusively to refereeing, finding 

themselves in a situation of double discrimination for being a football referees and for being women 

[41]. 

Despite the desire for professional growth that some women have in their professional facet [8], 

there are harassers who take advantage of their power and women’s desire to grow to exceed their 

attitudes and behaviours in exchange for a reward [33]. In addition, this sexual harassment against 

female football referees is also perpetrated on the pitch by fans [37], who do not go to the stadiums 

precisely to enjoy the shows, but to take part in violent acts [30]. This fact is accentuated when it 

comes to women directing a football match, simply because they are women [35], sometimes even 

denigrating their dignity [33]. In previous studies [37], several female football referees have referred 

to the increased scrutiny their decisions suffer because of their sex, and the sexist comments to which 

they are exposed each time they perform in a match. 

Given the need to investigate sexual harassment in the football refereeing world, the purpose of 

the present study was to adapt the ‘sexual experiences questionnaire’, version of the Department of 

Defense (SEQ-DoD) [17]. The goals were to determine the factorial structure and the discriminant 

and convergent validity of the SEQ-DoD.  
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2. Materials and Methods  

2.1. Participants 

The participants of the present study were 183 football referees from different categories, of 

which 51.4% were women. The mean age was 23.30 ± 4.85 years, and the average experience in 

refereeing was 5.32 ± 4.80 years. 

2.2. Instrument 

The SEQ-DoD [17] was the instrument used in the present study. It is a measurement tool used 

to know offensive sexual experiences. This questionnaire was reviewed and adapted to the football 

refereeing environment. The SEQ-DoD, in its original version, consisted of four factors, namely: sexist 

hostility; sexual hostility; unwanted sexual attention; and sexual coercion. All the questions shared a 

common root: “In the last 12 months, have you observed or been a victim of some type of behaviour 

described below, perpetrated by others in your work as a football referee?” The body of each element 

described behaviours that the interviewee might have experienced. The reliability of the instrument, 

after field work, measured with Cronbach's alpha, was 0.934. Responses were given in a Likert-type 

scale, ranging from 1 (never) to 5 (very often). Various sociodemographic questions were added to 

the questionnaire, such as sex, age, experience in football refereeing, and refereeing category. 

2.3. Procedure 

First, the organisation responsible for the football refereeing that participated in the study was 

informed about it. Participating referees were asked for permission to request their informed consent. 

The study was conducted after approval. The design took into account the principles established in 

the Declaration of Helsinki [42]. In the same way, we took into consideration the current Spanish 

legal regulations that normalize the protection of personal data [43]. The field work was carried out 

by means of a self-administered questionnaire with the presence of an interviewer, which lasted 

about ten minutes. 

2.4. Stadistic analysis 

Firstly, we performed a confirmatory factor analysis. The method used was the robust 

maximum-likelihood estimation. In order to determine the goodness of fit, we reviewed the 

indicators, namely: the Chi-square value divided by the degrees of freedom (χ2/gl); root mean 

square error of approximation (RMSEA); and comparative fit index (CFI) [44,45]. In addition, in 

order to follow Byrne's indications [46], we added the Akaike information criterion and the 

expected cross-validation index. Subsequently, the factorial invariance was calculated in order to 

determine the stability of the model in different populations. 

Convergent validity tests were performed by calculating correlations between factors and 

composite reliability. Finally, we determined the discriminant validity using three different 

procedures: calculation of correlations between factors and comparison with the square root of the 

average variance extracted (AVE); estimation of alternative models; and construction of confidence 

intervals for factors correlation with 95% confidence interval. The statistical analyses were performed 

using the statistical packages SPSS and AMOS v23. 

3. Results 

In order to confirm whether or not the scale met the expected factorial structure, we performed 

a confirmatory factor analysis. The adequacy of the model under test (model 0), which consisted of 
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four factors and twenty-four items, was carried out through a joint assessment of a group of indices. 

Table 1 contains the information provided by the adjustment indices, and it can be concluded that it 

was a correct model. 

The factorial invariance of the model was contrasted by comparing two groups of football 

referees, which were selected at random among the population object of the present study. We 

considered the differences in χ2 between the models without restrictions (model 1) and the rest of the 

models with restrictions, observing differences between models 1 vs. 2, and 2 vs. 3 (Table 1). The CFI 

value of the models indicated that all of them had very similar values, with a difference between 

them equal to -0.01. Similarly, the Akaike information criterion and the expected cross-validation 

index indicated that the differences in the adjustments were minimal; therefore, the different models 

exhibited very similar values. These results suggest the factorial invariance of the model. 

 

Table 1. Statistics adjustment for the SEQ-DoD scale model; comparison between models using model 1 as 

correct. 

Goodness-of-fit indices and model comparisons of the tested models 

Model CMIN DF p CMIN/DF CFI RMSEA ECVI AIC 

Model 0 332.997 238 0.000 1.399 0.930 0.063 4.570 456.997 

Model 1 596.642 476 0.000 1.253 0.913 0.051 8.532 844.642 

Model 2 630.864 496 0.000 1.272 0.903 0.052 8.473 838.864 

Model 3 640.836 506 0.000 1.266 0.903 0.052 8.372 828.836 

Comparisons of conditions using measurement invariance procedures 

 Model Dif. DF Dif. CMIN p 

Assuming that 

model 1 is 

correct 

2 20 34.222 0.025 

3 30 44.194 0.046 

Assuming that 

model 2 is 

correct 

3 10 9.972 0.443 

Note. CMIN: minimum discrepancy; DF: degrees of freedom; CFI: comparative fit index; RMSEA: root mean square error of 

approximation; ECVI: expected cross-validation index; AIC: Akaike information criterion; Model 1 had no restrictions; Model 

2 had restrictions relating to the weight measurement; Model 3 had weight measurement and covariance restricted; Dif. CMIN: 

difference between model 1 and the rest of the models; Dif. DF: difference between model 1 and the rest of the models; p: 

significance level between models. 

The convergent validity was confirmed by the calculation of the correlations between the factors 

of the SEQ-DoD. The results indicated positive and significant correlations between the factors of the 

scale. Similarly, the composite reliability values obtained for each dimension suggested the existence 

of this type of validity.  
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Table 2. Means, correlations between factors, and square roots of average variance extracted (in the 

diagonal); Cronbach's alpha; Composite reliability. 

 Total mean 
Sexist 

hostility 

Sexual 

hostility 

Unwanted sexual 

attention 

Sexual 

coercion 
α CR 

Sexist 

hostility 
2.46±1.04 (0.716) 0.612** 0.485** 0.427** 0.803 0.806 

 

Sexual hostility 
2.23±0.95  (0.735) 0.602** 0.525** 0.899 0.901 

 

Unwanted 

sexual attention 

1.44±0.60   (0.629) 0.599** 0.825 0.817 

 

Sexual coercion 
1.22±0.54    (0.714) 0.830 0.837 

Note. *p <0.05; **p <0.01; CR: composite reliability. 

In order to determine the discriminant validity, the square root of the AVE was compared with 

the correlation between both constructs. Table 2 shows this correlation and, in the diagonal, the 

square root of the AVE, which was superior to the correlation between the different constructs of the 

questionnaire. Considering these results, it can be affirmed that there was discriminant validity. 

As a second discriminant validity test, alternative models were estimated in such a way that a 

restriction in all of them, i.e., the correlation between each pair of dimensions should be equal to 1. 

In addition, the chi-square test was performed with each one to compare the models in order to assess 

whether or not they were significantly different. Table 3 shows how the difference between the chi-

square test values was always significant. This way, the dimensions of the scale were significantly 

different from each other, thus confirming the discriminant validity. 

As a third way to confirm this type of validity, we calculated the possible correlations between 

the factors. This procedure allowed the construction of the confidence interval relating to the 

correlations between the dimensions. Table 3 shows that the discriminant validity of the scale could 

be confirmed, since none of the confidence intervals of these correlations contained value 1 at 95% 

confidence.  
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Table 3. Test of χ2 differences; confidence intervals of correlations between dimensions. 

 χ2 differences (gl) p Confidence interval 

Sexist Hostility / 

Sexual Hostility 
334.129(239)-332.997(238) = 1.132 (1) 0.000 (0.679 - 815) 

Sexist Hostility / 

Unwanted 

Sexual Attention 

351.000(239)-332.997(238) = 18.003 (1) 0.000 (0.351 - .600) 

Sexist Hostility / 

Sexual Coercion 
360.712(239)-332.997(238) = 27.715 (1) 0.000 (0.286 - .553) 

Sexual Hostility/ 

Unwanted 

Sexual Attention 

344.250(239)-332.997(238) = 11.253 (1) 0.000 (0.577 - .750) 

Sexual Hostility/ 

Sexual Coercion 
355.737(239)-332.997(238) = 22.74 (1) 0.000 (0.400 - .631) 

Unwanted 

Sexual 

Attention/ 

Sexual Coercion 

367.236(239)-332.997(238) = 34.239 (1) 0.000 (0.503 - .828) 

 

4. Discussion 

The goals of the present study were to determine the factorial structure and the discriminant 

and convergent validity of the SEQ-DoD [17] in Spanish football referees. The results confirmed the 

validity and reliability of the adaptation of the questionnaire to the population under study. The 

resulting latent variables were the same as those in the original questionnaire. 

The purpose of our study was to determine the fit of the original model to the data obtained 

from a sample of Spanish football referees. To that end, we performed a confirmatory factor 

analysis. The parameters were estimated using the maximum likelihood method [47]. In order to 

assess the adequacy of the model under test, we performed a joint assessment of a group of indices. 

Some of the most used adjustment indices were selected considering values above 0.90 acceptable 

in the case of the CFI. In the case of RMSEA, the model would exhibit an acceptable fit if the value 

was <0.07 [48], and values ≤ 0.06 would indicate a good fit [49]. Regarding the values of the quotient 

between χ2 and gl, in a model considered perfect, the value would be 1.00, and ratios below 2.00 

would be considered a very good fit of the model, whereas values below 5.00 would be considered 

aceptable [49,50,51]. Finally, due to the convenience of comparing the fit of the model, we added 

two specially developed indices, namely: the Akaike information criterion, i.e., a comparative index 

between models, having to choose the model that presents a lower value [52] (values closer to zero 

indicate a better fit); and the expected cross-validation index, which measures the discrepancy 

between the covariance matrix involved in the analysed sample and the expected covariance matrix 

of another sample of the same size. When models are being compared, the lower expected cross-

validation index value indicates the model with the best fit [52]. 

The results of the different fit indices of the original model can be considered acceptable. 

Therefore, the model can be considered correct for the population of football referees assessed in 

the present study. Furthermore, the reliability of the resulting instrument measured with 

Cronbach's alpha was 0.934, which indicated good internal consistency. 
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Subsequently, we assessed the invariance of the factorial structure through multi-group 

análisis [53]. To that end, the group was divided into two subgroups at random. The aim was to 

confirm that there were no significant differences between a model without invariance and different 

models with invariance in some parameters. We found significant differences in chi-square values 

between the unrestricted model (Model 1) and the rest of the models. However, given that the chi-

square coefficient is sensitive to sample size, we also used the criterion proposeed by Cheung and 

Rensvold [54] with respect to ΔCFI. According to these authors, ΔCFI values lower than or equal to 

-0.01 indicate that the null hypothesis of invariance cannot be rejected. The ΔCFI values found in 

the present study, in the comparison of the unrestricted model with the rest of the models, suggest 

that the factorial structure of the scale was invariant. 

The convergent validity was determined by the correlations between the SEQ-DoD factors 

using Pearson’s correlation coefficient. The correlations between them were positive, being high in 

some cases, which can give an idea of the similarity of the constructs. The results of the correlations 

demonstrated this type of validity, since the results were within the criteria proposed by Devon et 

al. [55] for this type of validity. A second test of convergent validity of the instrument was 

determined by composite reliability. Acceptable values are >0.6 [56,57]. Both tests indicated the 

existence of this type of validity. 

The discriminant validity of the scale was expressed by the contrast between the different 

factors that composed it. This type of validity occurs if the concepts that comprise it are really 

different and, at the same time, related to each other [58]. In order to confirm this validity, these 

concepts were assessed in various ways. The first consisted of comparing the square root of the 

AVE with the correlation between the constructs of the scale [56]. The square root of the AVE 

should be higher than the correlation between the constructs, so that there is discriminant validity 

between them. Considering the results of the correlations and the AVE values, it can be affirmed 

that there was discriminant validity. 

This type of validity can also be confirmed in two other ways. The first has been proposed by 

Burnkrant and Page [59]. It attempts to estimate alternative models in such a way that a restriction 

is included in all of them, i.e., the correlation between each pair of dimensions should be equal to 1. 

In the other, each model should be subject to a chi-square test to compare them and assess whether 

they are significantly different. Our results have proven that the difference between the chi-squared 

values was always significant. Therefore, the dimensions of the SEQ-DoD were different from each 

other, thus confirming the discriminant validity. 

The third way consists in calculating the possible correlations between the factors and 

constructing the confidence intervals of the correlations between all the dimensions. The results of 

the present study also indicated the occurrence of this type of validity, since none of the confidence 

intervals of these correlations contained the value 1 at 95% confidence [60]. 

5. Conclusions 

In conclusion, the SEQ-DoD has proven to be valid and reliable. However, it is still in an early 

stage. The limitations related to the number of football referees assessed in the field work and the 

lack of bibliography on the subject makes it necessary to conduct further studies in depth and 

improve, if possible, this instrument. 
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