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Abstract 

Although research investigating doping in sport is burgeoning, there is still a lack of 

proxy measures of doping behaviour that have undergone extensive psychometric testing. To 

address this issue, we modified a previously used measure of doping willingness in sport and 

tested aspects of validity and reliability across four studies.  In Study 1, we provided support 

for the face and content validity of the items, and then found support for the factor structure 

of the scale in a sample of athletes (N = 205) using confirmatory factor analysis. In Study 2, 

we collected data from an independent sample of athletes (N = 236) to provide further 

evidence for the factor structure of the scale using confirmatory factor analysis as well as 

provided evidence for concurrent and discriminant validity.  In Study 3, a further independent 

sample of athletes (N = 144) completed the scale and provided support for discriminant and 

predictive validity of the scale.   In Study 4, we collected data from a further independent 

sample (N = 74) to provide support for the test-retest reliability, and stability of items.  

Lastly, a confirmatory factor analysis was conducted on the samples across Studies 3 and 4, 

and the composite sample across all four studies which provided further support for the factor 

structure of the final 8-item scale.  Taken together, these findings provide psychometric 

support for the scale to be used to measure the willingness of athletes to use banned 

substances to help facilitate future research investigating doping in sport.  

Key words: Questionnaire; Scale development; Substance use; 
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Testing the validity and reliability of the doping willingness in sport scale 

The use of banned substances poses a threat to the health and well-being of athletes,1 

and the integrity of sport.2 To date, the magnitude of this threat has been difficult to quantify 

because of the inherent challenges of assessing a prohibited and socially undesirable 

behaviour. A recent review of the literature reported that the prevalence of performance 

enhancing substance use among athletes is variable, ranging from 5-31%.3 The relatively 

wide range of reported prevalence of substance use amongst athletes across studies may be 

due to the measures applied, the substances examined (banned and permitted) and the 

potential reluctance of athletes to admit their intention or engagement in this behaviour for 

fear of perceived repercussions of reporting such use, particularly for banned substances.4 

Therefore, researchers have employed indirect or proxy measures of banned substance use 

such as the likelihood, susceptibility and willingness to use banned substance via scenarios.5-8 

This is because participants may be more open to report their potential temptation to use 

banned substances and methods in such situations without directly disclosing their actual 

engagement.4, 9 Although such approaches have provided valuable insight into understanding 

banned substance use in sport, most measures employed in the literature have not comprised 

of rigorous psychometric support.  Thus, the development of a valid and reliable proxy 

measure of banned substance use is a critical pre-requisite to help facilitate understanding of 

doping in sport. The aim of this research was to modify and test the psychometric properties 

of a self-report measure assessing athletes’ behavioural willingness to engage in doping. 

Doping Willingness 

  Based on the premise of the prototype willingness model,10 decision making 

concerning risky behaviour, such as doping, is considered across two pathways. One pathway 

which is related to the theory of planned behaviour,11-12 whereby behavioural intentions is 

seen as a key proxy or determinant of behaviour. The second pathway termed the social 
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reaction path suggests that behavioural willingness is a key determinant of behaviour. This 

latter path focuses on certain situations that facilitate the risky behaviour in question. 

Specifically, behavioural willingness reflects an individuals’ openness to opportunity under 

certain circumstances.8 That is, behavioural willingness recognises that although people may 

find a particular behaviour unfavourable and may have no intention to do it, they may be 

open to engage in a risk behaviour under certain (risk-conducive) circumstances.8,10  

Therefore, doping willingness is one theoretically relevant construct that could be considered 

to provide a proxy measure of doping in athletes.  In the context of doping, we define doping 

willingness as an openness to take a banned substance in certain risk-conducive situations or 

contexts even if there was no prior intention to do so. 

Previous research has highlighted that there are a range of risk-conducive 

circumstances that may make athletes consider taking a banned substance.8, 13 These include; 

(a) athletes’ perceptions that taking a banned substance could increase their opportunities for

selection, gaining a contract or funding; (b) athletes perceiving they are underperforming in 

competition and/or training; (c) injury; (d) perceptions that everyone else is doping; (e) 

perceptions that substances can quickly enhance one’s physical condition; and, (f) being 

offered substances from trusted others.8, 13 Thus, under such circumstances, athletes may be 

more vulnerable and willing to dope. Therefore, a doping willingness scale to comprise of 

content validity (which refers to the extent to which the measure sufficiently covers the 

construct of interest)14,15 would benefit from including items that encompass a range of such 

risk-conducive situations that may make people vulnerable to taking banned substances. 

Previous research measuring doping willingness have asked athletes to report their 

willingness to dope under situations that may make them more vulnerable and open to engage 

in doping.8 Specifically, such research has revealed that more favourable attitudes about 

doping and perceived subjective norms (an individual’s perception about what significant 
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others think they ought to do) which were favourable toward doping were both positively 

related with doping willingness.8 Although such findings provide valuable insight into 

correlates of doping willingness, it should be noted that the measure of doping willingness 

employed underwent limited psychometric testing. Accordingly, the aim of this multi-study 

research was to address this issue by modifying a measure of doping willingness used in a 

previous study8 to further facilitate the items encompassing a range of risk-conducive 

situations that were noted in previous research, 8, 13 and then test various aspects of validity 

and reliability of the scale. 

In sum, previous research examining doping behaviour, or proxies of doping 

behaviour (e.g., doping susceptibility, doping likelihood) including doping willingness have 

had shortcomings in terms of limited psychometric support for the scales used.  Therefore, we 

first aimed to modify an existing unidimensional measure of doping willingness,8 and test the 

psychometric properties through testing various aspect of its validity and reliability.14,15 

Study 1 

The aim of this first study was to modify the items of a pre-existing measure of 

doping willingness and test for content validity as well as face validity (which refers to 

whether the items are measuring the construct of interest) which are both typically assessed 

via expert opinion.14,15 Then, we aimed to provide initial evidence for the factorial validity via 

distributing the items to a sample of athletes to test the factor structure to inform a 

unidimensional doping willingness scale. 

Method 

Preliminary scale development.  Nine items were developed that were refined or 

modified from an existing unidimensional scale used in previous research8, whereby each 

item was aimed to reflect at least one of the following risk-conducive or vulnerability factors 

that may make athletes more willing to engage in doping.8, 13  Specifically, the vulnerability 



DOPING WILLINGNESS IN SPORT SCALE 

7 

factors were; a) perceptions that banned substances may increase opportunities for selection 

or gaining/ maintaining a professional contract or funding; b) underperforming in competition 

and/or training; c) injury; d) perceptions that ‘everyone else’ is taking banned substances; e) 

perceptions that it is necessary to quickly enhance strength or physical condition; f) being 

offered banned substances from trusted significant others.  To test for face validity, the items 

were evaluated by four sport and exercise psychology academics with expertise in doping, 

evidenced through undertaking research projects, and publications, relating to doping in 

sport. Specifically, experts were asked to rate how representative each item was of the 

respective definition of doping willingness and whether they comprise of at least one of the 

vulnerability factors on a scale ranging from -3 (not at all representative) to +3 (very 

representative), and also invited to provide any comments on the items or the scale. Items had 

a median and mean of 2 or above, and an Aiken’s V score ≥ .83 (Range = .83 to 1, p < .05)16, 

therefore all items were retained. 

Participants.   The initial sample to complete the doping willingness in sport scale 

(DWiSS) comprised 205 athletes (144 men; 61 women) with an average age of 19.53 (SD = 

1.01) years from a range of team (N = 150) and individual sports (N = 55). The most common 

team sports athletes participated in were soccer (N = 71), rugby (N = 31), and cricket (N = 

14), and the most common individual sport athletes competed in were athletics (N = 14), 

combat sports (N = 9) and triathlon (N = 5). Participants competed in their respective sport 

for an average of 8.66 (SD = 4.20) years at international/ national (22%), county/ regional 

(45%), and club (33%) level.  Based on previous Monte Carlo simulation studies,17 to 

conduct confirmatory factor analyses for a unidimensional factor comprising 6 and 8 

indicators/ items for anticipated factor loadings of at least .50, a samples size of 90 

participants was required.  Moreover, the required sample size typically is decreased with 
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more indicators in the factor and for higher factor loadings.17 Therefore, our sample size was 

perceived adequate to test the factor structure of the scale.     

Measures.  Participants were asked to answer questions regarding their demographic 

characteristics (e.g., gender, main sport) and then responded to each of the nine items on the 

DWiSS following the stem “Would you be willing to use a banned substance if you…” on a 5 

point Likert-type scale anchored from 1 (not at all willing) to 5 (extremely willing). All items 

are presented in Table 1. 

Procedure.  Following receipt of ethical approval from the university ethics 

committee, participants were approached in university classes or at training following 

previous permission from the university tutor or coach to approach players during sessions. 

Participants were informed about the purpose of the study, that participation was voluntary, 

that their responses would be kept confidential and anonymised, and that they had the right to 

withdraw. Participants were reminded that honesty was vital in their responses. After reading 

a participant information sheet and signing a consent form, participants were handed the 

questionnaire to complete. Once completed, participants sealed their completed questionnaire 

in an envelope provided and returned it directly back to the researcher.   

Results and Discussion 

Factor analysis. To test the unidimensional factor structure of the DWiSS, we 

conducted Confirmatory Factor Analysis (CFA) using Stata v14.14,18 During initial analysis, 

estimates of Mardia’s coefficient revealed multivariate non-normality (skewness = 36.03; 

kurtosis = 184.73). Therefore, we applied Maximum Likelihood with the robust Satorra-

Bentler estimation for these analyses.  Factor loadings were checked for each item and the 

model fit was evaluated using the chi-square test, the compare fit index (CFI), the Tucker-

Lewis index (TLI), the root mean square error of approximation (RMSEA) and the 

standardised root mean squared residual (SRMR). Conventional criteria were used to assist 
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with model assessment whereby chi-square test statistics were (ideally) not significant, CFI 

and TLI > .90, and RMSEA and SRMR ≤ .08, were considered to reflect adequate model fit, 

whereas CFI and TLI > .95, and RMSEA and SRMR ≤ .06, were considered to present 

excellent model fit.19 As displayed in Table 1, the CFA revealed that all items had a high 

factor loading (between .73 and .89), and the DWiSS had an excellent fit, SB χ2 (27) =33.07, 

p = .20; CFI = 0.99, TLI = 0.99, RMSEA = 0.03, SRMR = 0.03.  Moreover, the DWiSS 

comprised of high internal consistency with both Cronbach’s20 alpha and McDonald’s21 

Omega (ω) coefficients of .94.  The findings from this initial study provided support for the 

face and content validity, factor structure, and internal consistency of the DWiSS. 

Study 2 

To extend on the initial psychometric support provided in Study 1, we then aimed to 

further test the factor structure of the DWiSS in an independent sample, as well as provide 

support for other aspects of validity for the scale.  A prominent issue when developing a 

measure is to provide support for criterion validity, which refers to the extent scores are 

correlated with variables (i.e., criterion variables) that one would expect it would be related 

with.14,15 Specifically, this includes concurrent validity which refers to when the criterion 

variable and the construct are measured at the same time-point.15  As the use of banned 

substances can be considered a form of morally questionable behaviour, particularly if 

undertaken under one’s awareness and intentionally, it can be considered an antisocial 

behaviour which is defined as an act with the intention to harm or disadvantage another.22 

Therefore, we examined whether the DWiSS score was associated with antisocial behaviour 

in sport. Moreover, we also tested whether the DWiSS score was associated with moral 

disengagement towards general transgressions in sport.  Specifically, moral disengagement 

refers to a set of psychosocial mechanisms or processes that justify the use of antisocial 

behaviour and negates or eliminates the perpetrator experiencing the typical negative self-



DOPING WILLINGNESS IN SPORT SCALE 

10 

evaluative emotional consequences (i.e., guilt).23 As expected, moral disengagement in sport 

has been linked with transgressive behaviour in sport,24 been used to justify performance 

enhancing drug use,25 and been linked with doping susceptibility in previous research.5 

Therefore, if there were positive relationships for doping willingness with antisocial 

behaviour and moral disengagement in sport, then this would provide some support for the 

concurrent validity of the DWiSS. 

Another aspect we aimed to investigate is the discriminant validity of the scale. 

Discriminant validity refers to the extent the scores on a scale are not (too highly) correlated 

with variables that are conceptually distinct, and there is evidence that the scale scores are 

independent of such variables.14,15,26 Thus, support for discriminant validity for the scale 

would be supported by being empirically and statistically distinct from other variables that 

they are correlated with, but yet conceptually distinct (e.g., antisocial behaviour and moral 

disengagement in sport), as well as weak correlations with variables that one would expect to 

be weakly linked with doping willingness.  As previous research has highlighted that 

antisocial behaviour and prosocial behaviour tend to be unrelated, or weakly associated,27, 28 

doping willingness scores being weakly associated with prosocial behaviour would provide 

some evidence of discriminant validity. In sum, the aim of the next study was to test the 

factor structure of the scale in an independent sample and provide support for the concurrent 

and discriminant validity of the DWiSS.  

Method 

Participants.  Participants were 236 team sport players (157 men and 79 women), 

with an average age of 19.37 (SD = 1.95) years. They competed in soccer (n = 82), rugby (n = 

51), field hockey (n = 43), netball (n =17), cricket (n = 17), basketball (n = 12), volleyball (n 

= 6), lacrosse (n = 4) and American football (n = 4).  Participants competed in their respective 
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sports at international/ national (22%), regional/ county (60%) and club (18%) level for an 

average of 9.38 (SD = 4.00) years. 

Measures. 

Doping willingness.  The 9-item DWiSS was used as per Study 1.  

Prosocial and antisocial behaviour.  The 20-item Prosocial and Antisocial Behaviour 

in Sport Scale27 was used to measure athletes’ prosocial and antisocial behaviour in sport. 

The PABSS comprises four subscales that measure: antisocial behaviour towards opponents 

(8 items; e.g., deliberately fouled an opponent), antisocial behaviour towards teammates (5 

items; e.g., verbally abused a teammate), prosocial behaviour towards opponents (3 items; 

e.g., helped an injured opponent) and prosocial behaviour towards teammates (4 items; e.g.,

congratulated a teammate for good play). Participants were asked how often they engaged in 

each behaviour whilst competing in their team sport during the past 12 months on a 5-point 

Likert type scale anchored from 1 (never) to 5 (very often). Research has supported the 

convergent, discriminant, and factorial validity of the PABSS, and its internal consistency 

(alpha range of .73 to .86).27, 28 

Moral disengagement in sport.  Moral disengagement in sport was measured using 

the 8-item Moral Disengagement in Sport Scale – Short.29 Participants were asked to rate 

their level of agreement to statements on a 7-point Likert type scale, anchored from 1 

(strongly disagree) to 7 (strongly agree). An example item is “bending the rules is a way of 

evening things up”. Each item assesses one of the eight mechanisms of moral disengagement. 

Psychometric support for the scale has been provided with alpha coefficients ranging from 

.80 to .85.29 

Social Desirability. Social desirability was measured using the 13-item short form 

Marlowe-Crown social desirability scale.30 Participants were asked a series  

of questions (e.g., “I’m always willing to admit it when I make a mistake”) and asked to  
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answer true or false to each item. For analysis, a sum score was calculated, based on true  

being coded as 1 and false coded as 0, but scores were reversed for items where false was the 

socially desirable response. 

Procedure.   Following ethical approval from the university ethics committee, 

participants were approached at training, sporting events or seminar sessions. Participants 

were provided with an information sheet informing them about the purpose of the study, the 

voluntary nature of participation, assured responses would be kept confidential, and 

questionnaires were completed and stored anonymously and reminded about the right to 

withdraw. After completing a consent form, participants completed the questionnaire 

comprising of the measures described above. Once completed, participants sealed the 

questionnaire in an envelope and returned it directly back to a researcher.  

Results and Discussion 

Preliminary analysis.  Only 0.05% of the data was missing for the DWiSS (i.e., one 

participant missed out one item for the scale). Estimates of Mardia’s coefficient revealed 

multivariate non-normality (skewness = 40.63; kurtosis = 205.23). Also, 0.25% of data was 

missing for the other measures. As there a small amount of missing data and there was no 

apparent pattern to these cases so were assumed to be missing at random, missing values 

were replaced with the mean of the remaining items for the respective subscale in each 

individual case in subsequent analysis.31 

CFA.  To test for the factor structure of the DWiSS in this sample, we conducted a 

CFA which revealed high factor loadings for each item (see Table 1) and demonstrated an 

adequate-to-excellent model fit, SBχ2 (27) =50.90, p = < .01, CFI = 0.96, TLI = 0.95, 

RMSEA = 0.06, SRMR = 0.04.  Due to the significant χ2 statistics, after checking the 

modification indices and standardized expected parameter change (SEPC) estimates, item 2 

had high correlated errors with three other items (items 3, 4 and 8) whereby each 
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modification index estimate was significant and SEPC scores were all above .20.32, 33 After 

removal of this item, this resulted in a stronger local (i.e., chi-square test statistic) and global 

fit (e.g., CFI), SBχ2 (20) = 27.14, p = .13, CFI = 0.99, TLI = 0.98, RMSEA = 0.04, SRMR = 

0.03, factor loading remained high (see Table 1), and a more parsimonious 8-item scale 

which still reflected the range of risk-conducive situations noted in previous research.8,13 

 Construct validity. To test for concurrent and discriminant validity of the DWiSS, 

we ran correlations to examine relationships between the DWiSS score with prosocial 

behaviour, antisocial behaviour, and moral disengagement. When testing for construct 

validity, and particularly discriminant validity it is favourable to conduct analyses using 

structuring equation modelling (SEM) as this also enables for consideration of measurement 

error. 26, 34 Therefore, analysis was based on correlations between variables in SEM using 

Maximum Likelihood with the robust Satorra-Bentler estimator, their 95% confidence 

intervals (CIs) as well as comparing the average variance extracted (AVE; i.e., average 

amount of variance explained by the questionnaire items) for each construct with the shared 

variance between constructs (i.e., square of correlations).  Concurrent validity for the DWiSS 

would be supported if there are significant positive correlations (i.e., confidence intervals do 

not cross zero) with both antisocial behaviours and moral disengagement.  Discriminant 

validity will be supported if the AVE for each construct is greater than the shared variance 

with other constructs, 26, 35 and if the 95% confidence intervals do not include -1 or 1.36 

As shown in Table 2, the 8-item DWiSS comprised of high internal consistency. Also, 

the DWiSS score was positively associated with moral disengagement in sport and antisocial 

behaviour towards both teammates and opponents, thereby providing support for the 

concurrent validity of the DWiSS. The DWiSS score was also negatively linked with social 

desirability with a small effect size (r = -.19, p < .01). Therefore, we also conducted (partial) 

correlations controlling for social desirability in the models.  Doping willingness was still 
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positively related with antisocial behaviour toward opponents and moral disengagement, 

though the link with antisocial behaviour toward teammates was weakened when controlling 

for social desirability. However, these results broadly provide further support for the 

concurrent validity of the scale.   

Discriminant validity was also supported whereby AVEs for each construct were 

greater than the shared variance between doping willingness and other constructs, and no CIs 

comprised -1 or 1, including when controlling for social desirability in the models. The 

DWiSS score was also negligibly (or weakly) related with prosocial behaviour towards 

teammates and opponents both when, and when not, controlling for social desirability, 

thereby providing some further support for the discriminant validity of the scale. 

Study 3 

To extend on the support provided for concurrent and discriminant validity in Study 2, 

we aimed to further test the discriminant validity as well as the predictive validity of the 

DWiSS with other criterion variables. Predictive validity is a form of criterion validity which 

is supported when relationships are found with criterion variables that one would expect to be 

related with, when the criterion variable is measured at a later time.15 To test for predictive 

validity and discriminant validity, we examined relationships with criterion variables using a 

picture viewing task that participants completed at least three days after completing the 

DWiSS.  Specifically, the picture viewing task is an established paradigm used in range of 

contexts to measure individuals’ emotional reactivity to pictures that differ in emotional or 

thematic content.37, 38 This method is based on the biphasic theory,39 which defines emotion 

around two motivational systems namely; valence (pleasant or appetitive vs unpleasant or 

aversive) and arousal (i.e., emotional activation), where processing picture content is 

assumed to prime a particular motivational system.38  This paradigm has also been employed 

to assess emotional reactivity in sport in previous research via asking participants to report 
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their valence and arousal toward pictures, which included those that depicted aggressive acts 

in sport.24, 40, 41 Such research has revealed that athletes reporting higher antisocial behaviour 

were associated with less unpleasant emotional reactions to content depicting such behaviour 

or players who were badly hurt.41 In this research, we developed a pool of pictures that 

depicted doping in sport to assess athletes’ emotional reactivity towards doping.  Based on 

previous research in relation to other forms of content including morally relevant 

behaviour,37, 41 it would be expected that people who are less willing to engage in doping 

would perceive doping represented in the pictures as being more unpleasant, due to priming 

an aversive state in relation to such conduct.  

Moreover, we also aimed to examine whether moral judgment towards pictures of 

doping was linked with reported doping willingness measured at different time-points. Moral 

judgment has been referred to the cognitive evaluation about the morality of the conduct 

(e.g., whether it is right or wrong), and various theorists have argued that moral judgment is a 

key factor in moral action 23,42 whereby people are less likely to commit behaviours they 

perceive as wrong.23  In previous research in sport, athletes who perceived antisocial 

behaviours as being more morally wrong were associated with engagement in less frequent 

antisocial behaviour.43 Indeed, researchers have also argued that training moral judgment 

may be an important element in doping prevention.44 Therefore, it would be expected that 

people who report being more willing to dope would also perceive that doping was less 

wrong.  Therefore, we aimed to test relationships between DWiSS scores with emotional 

reactions (in terms of valence and arousal ratings) and moral judgment toward images 

depicting doping. 

 To test for discriminant validity, in addition to testing the independence between the 

DWiSS and other measures (i.e., valence, arousal and moral judgment toward doping), we 

also examined participants’ emotional reactions and moral judgments towards pictures of 
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other behaviours in sport (e.g., injurious acts) that have been used in previous research.24, 40 

Specifically, it was expected that the relationships for the score on the DWiSS with emotional 

reactions and moral judgments towards doping pictures will be stronger than those towards 

other forms of behaviour in sport (i.e., aggressive behaviours).  

Method 

Participants.  Participants were 144 team sport players (99 men and 45 women), with 

an average age of 19.61 (SD = 2.84) years. They competed in soccer (n = 48), rugby (n = 27), 

field hockey (n = 12), netball (n =12), tchoukball (n = 9), cricket (n = 8), basketball (n = 6), 

handball (n = 6), volleyball (n = 5), lacrosse (n = 3), American football (n = 1), and Gaelic 

football (n = 1). Participants competed in their respective sports at international/ national 

(14%), regional/ county (47%) and club (39%) levels for an average of 8.41 (SD = 4.76) 

years. 

Dispositional Measures. 

Doping willingness. The DWiSS was completed as per Studies 1 and 2 (8-items), and 

social desirability as per Study 2. 

Picture Viewing Measures.  

Emotional reactions to pictures. Each picture was rated on valence and arousal using 

the Self-Assessment Manikin.45 Valence was rated on a 9-point scale with anchors from 1 

(very unpleasant) to 9 (very pleasant), and arousal was rated on a 9-point scale with anchors 

from 1 (very calming/ low arousal) to 9 (very activating/ high arousal). This approach is 

similar to previous research investigating emotional reactions to sport stimuli.24, 40, 41  

Moral judgement to pictures.  Moral judgments to the pictures were assessed by 

asking participants the extent to which they perceived the behaviour in the picture (or 

represented by the picture) to be morally wrong on a 9-point scale with anchors from 1 (not 



DOPING WILLINGNESS IN SPORT SCALE 
 

17 
 

at all wrong) to 9 (very wrong). Similar approaches have been adopted to assess moral 1 

judgment in previous research.43 2 

Picture Viewing Task.   The picture viewing task involved participants observing 24 3 

pictures of which eight depicted doping. The doping pictures displayed athletes either taking 4 

pills, injecting a substance via syringe, or comprised concise newspaper headlines reporting 5 

incidences of athletes doping. Prior to testing, the pictures were piloted on a sample of 15 6 

active researchers in sport and exercise psychology or a related discipline, who rated a larger 7 

set of pictures in terms of whether the picture was clear (from 1 = not at all; to 9 = 8 

extremely), whether the behaviour in the pictures could clearly represent doping in sport 9 

(from 1 = not at all; to 9 = extremely), as well as their emotional involvement on valence and 10 

arousal to each picture using the Self-Assessment Manikin. This was conducted to test for the 11 

content and face validity of the pictures.  The eight pictures that scored highest for content 12 

validity (i.e., picture was clear; could depict doping) and were rated as most unpleasant out of 13 

17 pictures from this piloting were included in the study.  In addition to the doping-related 14 

pictures, eight pictures depicted severe aggressive behaviours (e.g., bad tackles), four pictures 15 

depicted mild fouls (shirt pulling), and four pictures were neutral or pleasant stimuli (e.g., 16 

players celebrating). The mild fouls, and neutral or pleasant pictures were included as fillers 17 

to reduce the potential for familiarisation, habituation or reporting bias. These non-doping 18 

related pictures were similar to those used in previous research.24, 40, 41 19 

The pictures were presented in a randomised order that was fixed for all participants. 20 

To help control for some order effects in terms of the presentation of the pictures, the order 21 

presentation of pictures was reversed for half the participants. Thus, there were two picture 22 

orders, half the participants observed the pictures in the original fixed order whereas the other 23 

half observed the pictures in the fixed reverse order.  Each picture was presented for six 24 

seconds with an inter-picture interval of 30 seconds. During the inter-picture interval 25 
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participants were asked to rate their emotional involvement (for valence and arousal) and 

moral judgements (in terms of the extent the behaviour was morally wrong) toward the 

pictures. This inter-picture interval was found appropriate for participants to make their 

responses to each of the three questions, and then fixate on a cross on the screen ready for the 

presentation of the next picture.   

Procedure.   Following ethical approval, participants were recruited and after reading 

the participant information sheet and completing a consent form to confirm their agreement 

to take part, participants provided demographic information and completed the DWiSS and 

the measure for social desirability. Then, at least three days (but no more than 30 days) later, 

participants attended a computer-based session. At the start of this session, participants were 

provided with an information sheet and a second consent form to confirm that they still 

agreed to participate and understood what participation would involve. Participants then 

completed a second demographics sheet, so responses could be matched with the previous 

measures to also help maintain anonymity.  

Participants were then instructed that they will complete a picture viewing task, which 

included pictures comprising of different behaviours in sport, including pictures of athletes 

intentionally taking a banned substance or headlines that represented athletes taking banned 

substances, players celebrating or players engaging in bad tackles aiming to harm their 

opponent.  Participants were asked to sit back in their chair whilst viewing each picture and 

to view the picture for the full duration that it was presented before making their responses 

following each picture.  Participants were also given a one-minute break half-way through the 

presentation of pictures (i.e., after 12 pictures) to help reduce potential fatigue. 

Results and Discussion 

Preliminary analysis.   Similar with Studies 1 and 2, estimates of Mardia’s coefficient 

revealed multivariate non-normality for the DWiSS (skewness = 28.11; kurtosis = 130.95). We 
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conducted preliminary analyses to test the factor structure of the valence ratings, arousal 

ratings, and moral judgments toward the respective doping and aggressive behaviour pictures.  

Specifically, we conducted a series of CFAs and removed any pictures whereby any rating 

(valence, arousal or moral judgment) had low factor loadings. Two of the eight pictures for 

both doping and aggressive content were removed.  The subsequent model fits are presented in 

Table 3 whereby each measure comprised of an adequate-to-excellent or excellent model fit.  

Correlational analysis. Descriptive statistics, internal consistencies for each variable, 

and correlations with the 8-item DWiSS are presented in Table 4.   Identical to Study 2, 

analyses were based on correlations between variables in SEM using Maximum Likelihood 

with the robust Satorra-Bentler estimator, their 95% confidence intervals (CIs) as well as 

comparing the AVE for each construct with the shared variance between constructs.26, 35, 36  

Correlational analyses revealed that the DWiSS score was positively associated with 

valence ratings (i.e., higher doping willingness was associated with less unpleasant reactions 

toward doping), negatively associated with perceptions that doping was morally wrong (i.e., 

higher doping willingness was associated with judgment that doping was less wrong), 

providing support for the predictive validity of the scale. The DWiSS score was not linked 

with arousal ratings toward doping. This finding is aligned to previous research showing a 

lack of relationship between morally relevant variables and the arousal dimension of emotion 

toward pictorial stimuli.41  

The DWiSS scores were not associated with emotional reactions (neither valence nor 

arousal ratings) or moral judgements towards pictures of other (i.e., aggressive) acts in sport.  

As such, these weaker and more negligible relationships between DWiSS scores with valence 

ratings and moral judgment toward pictures depicting aggressive content (i.e., a distinct 

behaviour from doping) than toward pictures of doping content provides further support for 

the discriminant validity of the scale. Similar to Study 2, doping willingness was negatively 
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linked with social desirability (r = -.40, p < .001). When controlling for social desirability and 

number of days between completion of the doping willingness scale and the picture viewing 

task by including these as covariates in the respective models, the strength and direction of 

the links between doping willingness scores with emotional reactions (valence and arousal 

ratings) and moral judgment toward the pictures remained similar.  

Discriminant validity was also supported whereby AVEs for each construct were 

greater than the shared variance between the DWiSS scores and other constructs, and no CIs 

comprised -1 or 1, including when controlling for social desirability in the models.  

Study 4 

The results from Studies 1 to 3 supported the face, factorial, and external validity of 

the scale.  Another psychometric property that is important to consider when developing a 

measure is testing for test-retest reliability and stability of the items.  This is typically 

estimated by examining how scores are correlated and reproducible when administering the 

same measure at two-time points, and thereby testing whether scores are resistant to change 

on repeated administrations, when no change is expected.46,47 Therefore, we tested for test-

retest reliability and stability over a two-week interval.  We also aimed to provide further 

examination of the factorial validity of the scale on an independent sample by conducting a 

CFA for the samples across Studies 3 and 4 as well as undertake preliminary gender 

invariance testing based on the composite sample across all 4 studies to see if the DWiSS 

performed equally for men and women.   

Method   

Participants.  Participants were seventy-four (52 men; 22 women) athletes, with an 

average age of 19.01 (SD = 1.75) years who competed in predominantly team sport (55 team 

sport athletes; 19 individual sport athletes). The most common team sports were soccer (N = 

26), rugby (N = 17) and lacrosse (N = 3), and the most common individual based sports were 
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athletics (N = 5), weightlifting (N = 3), and martial arts (N = 3). Participants competed in 

their respective sports at international/ national (16%), regional/ county (50%) and club level 

(34%) levels for an average of 7.85 (SD = 4.36) years. 

Procedure.  Following ethical approval, participants were recruited via teaching 

sessions at university.  After reading an information sheet and completing a consent form, 

participants completed the DWiSS.  Two-weeks later, participants were asked to complete a 

second consent form to confirm their continued agreement to take part and a demographics 

sheet to match responses from the initial questionnaire completion. In total, 50 athletes (36 

males, 14 females; 34 team sport players, 16 individual sport athletes) completed measures 

on both occasions. The difference in response rate between the two-points was due to non-

attendance during the second session rather than choosing not to participate. 

Results and Discussion 

Test-retest.  Test-retest reliability was examined on the subsample using intraclass 

correlations between the mean scores across the two-time points (i.e., 2-week interval). 

Results revealed a strong intraclass correlation of .92 (p < .001; 95% CI; 0.86 to 0.95) 

suggesting excellent test-retest reliability for the DWiSS.48 We also tested for the stability of 

the individual items as per recommendations from Nevill and colleagues47 (see Table 5).  For 

each item, we have reported the test-retest differences and the minimum and maximum 

difference scores, the proportion of agreement which refers to the percentage of proportion of 

test-retest differences within +-1.  It is suggested for 5-point scales that score stability is 

supported when the proportion of agreement scores are 90% or above.47 All items had at least 

90% proportion of agreement apart from item 4 with a proportion of agreement score of 86%. 

We also conducted a Sign-Rank test to determine the degree of potential bias of scores 

increasing or decreasing from test to retest. The results revealed no significant bias between 

scores for most items, however the score for item 3 tended to increase over the two-week 
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interval (p = .04). Thus, besides some slight differences in responses over the 2-week 

interval, overall these results provide general support for the test-retest reliability and stability 

of the DWiSS items. 

Confirmatory factor analysis.  To provide further evidence for the factor structure 

of the scale, we conducted a CFA on the 218 participants across Study 3 and Study 4 

(including responses only from the 74 participants at time point 1), which revealed an 

excellent model fit, SBχ2 (20) = 24.03, p = .24, CFI = 1.00, TLI = 0.99, RMSEA = 0.03, 

SRMR = 0.02. As presented in Table 1, factor loadings ranged from .65 to .88, and both 

Cronbach’s 20 alpha (α = .93) and McDonald’s 21 Omega (ω = .94) indicated high internal 

consistency. 

We also conducted a final CFA on the composite sample of 659 participants across 

studies 1 to 4, which revealed overall an excellent model fit, SBχ2 (20) = 56.48, p = < .001, 

CFI = 0.98, TLI = 0.97, RMSEA = 0.05, SRMR = 0.02. Although the chi-square statistics 

were significant, it is often advocated that this statistic can be over-sensitive and over-inflated 

with large sample sizes.49 In addition, the Cronbach alpha (α) and McDonald’s omega (ω) of 

.93 across the composite sample provided further support for the internal consistency of the 

DWiSS. 

Gender invariance.  As our sample size comprised of a sufficient sample size of men 

(N = 452) and women (N = 207) across the four studies, we conducted some initial 

measurement invariance testing via multi-group SEM which are presented in Table 6.  Please 

note that due to Stata software not producing robust estimator model fit indices for metric 

(constraining factor loadings) and scalar (also constraining measurement intercepts) 

invariance testing apart from for SRMR, we can only provide SRMR results for these 

analyses. Therefore, these results do need to be considered with this cautionary note in mind.  
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We first tested the factor structure separately for each gender, which confirmed an 

excellent model fit for men and women. As noted above the chi-square statistic can be 

sensitive to over-inflation in larger sample sizes,49 and thereby the significant chi-square 

statistic in men may be due to the larger number of men in the sample. Then, we tested for 

configural invariance whereby no constraints were placed on parameters, which indicated this 

was supported via an excellent model fit. We then conducted metric invariance which 

resulted in an increase in SRMR of .018 from the configural invariance model. As our sample 

comprised unequal size groups (452 men and 207 women), but an adequate sample size, we 

considered both of these aspects in the consideration of evaluating invariance testing. Based 

on Chen50, the recommended criteria for SRMR to support metric invariance is an increase of 

<.025 for unequal size groups and < .03 for adequate sample sizes. Therefore, based on these 

criteria, the estimates for SRMR provide some promising initial support for metric 

invariance.  In terms of scalar invariance, support has been suggested to be provided when an 

increase in SRMR is < .005 for unequal size groups or < .010 for adequate sample size.50 

Invariance testing in our sample revealed a SRMR increase of .004, and thereby provided 

some promising preliminary support for scalar invariance.     

General Discussion 

Research on doping in sport has burgeoned over recent years,51 yet there are limited 

proxy measures of doping that comprise of suitable psychometric testing.  Such measures are 

important to help facilitate understanding about such a complex and multifaceted behaviour as 

doping in sport.52 Accordingly, the present research refined a measure of willingness to use 

banned substances in sport and provided evidence for various aspects of validity and reliability. 

Based on the premises of the prototype willingness model,10 and recent research,8, 13 

we modified and tested a measure that assesses athletes’ behavioural willingness to engage in 

doping via banned substance use that considers six key risk-conducive situations. A series of 
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confirmatory factor analyses across independent samples provided evidence for the 

unidimensional factor structure of the DWiSS that comprised an excellent fit (Studies 1, 2 

and 4), with all items possessing high factor loadings.  We also provided preliminary 

evidence for measurement invariance to offer some initial support that the scale may be 

equally suitable to measure doping willingness in both men and women. 

Concurrent validity of the DWiSS score was evidenced by the positive associations 

noted with antisocial behaviour towards teammates and opponents (Study 2) which is 

expected given that these behaviours (particularly if doping is undertaken intentionally) could 

be considered transgressive-related behaviour.  Moreover, the DWiSS score was also 

positively linked with moral disengagement in sport measured via the moral disengagement 

in sport scale-short29, which is aligned to previous research showing a positive relationship 

between this moral disengagement scale and doping susceptibility.5    

Predictive validity for the scale was also evidenced via DWiSS scores being 

positively linked with valence ratings (i.e., less unpleasant reactions), and associated with 

perceiving doping as less morally wrong in relation to viewing pictures of doping in sport at a 

later time point (Study 3).  Based on the social cognitive theory of moral thought and 

action,23 people are less likely to engage in behaviours that they anticipate experiencing 

negative emotional reactions towards, or behaviours that they perceive, are morally wrong.  

Therefore, these findings are aligned to expectations whereby those who possess lower 

doping willingness are associated with more unpleasant reactions towards doping and 

judgments that such behaviours are more morally wrong.  

Discriminant validity was also evidenced in this research whereby the DWiSS was 

shown to be independent of a range of constructs across Studies 2 and 3, which demonstrated 

that the AVEs were greater than any shared variance with all the other constructs measured in 

this research. Additionally, DWiSS scores were not significantly linked with prosocial 



DOPING WILLINGNESS IN SPORT SCALE 

25 

behaviours, but was significant with antisocial behaviour, particularly toward opponents 

(Study 2).  These findings are aligned to previous research indicating the prosocial and 

antisocial behaviour are independent behaviours and weakly related or unrelated in previous 

research, 27, 28 and thereby offers some additional support for discriminant validity. To further 

support the discriminant validity of the DWiSS, the scores for doping willingness were also 

more strongly linked with valence ratings and moral judgments towards doping pictures than 

towards pictures reflecting other behaviours (i.e., aggressive acts) in Study 3.  

We also provided evidence for the internal consistency and test-retest reliability of 

scores obtained from the DWiSS.  The internal consistency was high across all subsamples in 

this research whereby alpha (a) and omega (ω) coefficients were both above .90. Also, test-

retest reliability scores via intraclass correlations was high across the two-week interval and 

substantially above the recommended .70.47 Moreover, on the whole, the majority of items 

across the scale were stable across the two-week interval.  Therefore, these findings indicate 

the scores obtained using the scale are relatively stable over time and are resistant to 

situational factors that can impart error on scale responses.  

Limitations and Future Research 

 The present research provided psychometric support for the DWiSS across four studies. 

Although we tested various aspects of validity, one area that warrants examination is testing the 

convergent validity of the DWiSS, which refers to the extent that scores are associated with 

measures of the same or similar construct.14 At the moment, there are limited measures that 

have undergone rigorous psychometric testing that may be suitable to assess for convergent 

validity, though researchers could consider using measures applied to assess doping likelihood 

in previous research as an initial step to test this.6, 9 

It should be acknowledged that we did not include testing for aspects of validity with 

other scales measuring factors within the prototype willingness model 10 or theory of planned 
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behaviour 11, 12 which could have provided further evidence for construct validity. This was 

mainly due to the lack of validated measures for subjective norms, doping intention and 

behaviour which have under-gone rigorous psychometric development. That said, testing 

relationships with doping attitudes via the Performance Enhancement Attitudes Scale 

(PEAS),53 would provide further support for the concurrent validity of the scale. Therefore, as 

scale development is an on-going process future research may wish to address this issue. 

Though researchers may wish to consider adopting an abbreviated version of the PEAS scale 

due to some issues noted regarding the factor structure of the original 17-item scale.54   

We provided some evidence for the predictive validity of scores by investigating 

relationships with variables taken at a later time point (Study 3). However, this time point 

was not particularly long and varied between participants due to difficulties with keeping the 

time-frame consistent with participants attending a controlled laboratory-based session (i.e., 

between three and 30 days). However, we did control for number of days between DWiSS 

completion and the picture viewing task in analyses to help address this.  Moreover, we 

employed the picture viewing task to examine emotional reactions and moral judgments 

toward doping (and aggressive behaviour) in Study 3. Although this is based on an 

established paradigm and we provided support for some aspects of validity of this task, the 

pictures employed particularly for doping had not undergone previous extensive 

psychometric testing which may not be ideal for criterion variables in psychometric testing of 

new measures.  We adopted this approach to offer some variation in the methods employed to 

measure criterion variables 14 (i.e., beyond a typical self-report questionnaire) and due to 

rather limited validated doping-specific measures available particularly at study conception. 

That said, future research could consider investigating the relationships between scores from 

the DWiSS with variables over a longer (and if possible consistent) time period using 

measures that have also received previous extensive psychometric support.     
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 Finally, we provided support for the configural invariance of the DWiSS for gender, 

and some preliminary support was provided for metric and scalar invariance. However, we 

relied solely on SRMR results for metric and scalar variance due to the statistical software 

employed which does not currently compute robust estimates for other model fit indices in 

multi-group analyses with constraints. It is recommended to consider a range of fit indices, 

particularly CFI, to make more informed judgments when evaluating measurement 

invariance. 50, 55 Therefore, the results do need to be carefully considered with this limitation 

in mind and researchers may wish to address this in future evaluations of the scale.  Further 

testing of the DWiSS would benefit from further invariance testing for gender with ideally 

equal size groups, and also comprise of suitable samples to test for sport type (team vs. 

individual) and cross-cultural invariance.   

Perspective 

Banned substance use can have adverse consequences on the health and well-being of 

athletes,1 as well as question the integrity of those involved.2 To help facilitate research 

investigating factors surrounding banned substance use, we modified a psychometric scale of 

doping willingness in sport and provided support for its reliability and validity. Specifically, 

evidence has been provided for the factor structure as well as the face, content, concurrent, 

discriminant and predictive validity of the DWiSS, and for its internal consistency, test-retest 

reliability and stability of its items.  The DWiSS provides the first validated measure for 

athletes’ behavioural willingness to engage in doping through banned substance use and 

provides a proxy measure of doping in sport that has gone through psychometric testing.  

Though measurement development is an ongoing process, we look forward to seeing this 

scale used, and continually evaluated, in future research to facilitate understanding about the 

complex nature of doping in sport.  
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Endnotes 

(1) When testing for the face and content validity in Study 1, one discrepant rating from an

expert for item 9 was removed from analysis due to it deviating so notably from the other

experts.56 Specifically, as this single rating was more than 2 response options lower on

the scale than all the other experts, this discrepant rating was removed similar to previous

research.57 Therefore, we decided to retain this item based on majority opinion, and

because the Aiken V score using the ratings from the remaining 3 experts was significant

(Aiken’s V = 0.89, p < .05).

(2) To further check the clarity of the items for content validity, a sample of 27 athletes (14

men; 13 women) with an average age of 23.52 (SD = 6.30) years who competed in their

main sport for an average of 11.70 (SD = 5.19) years, completed the scale and also

asked to rate the clarity of wording for each item by indicating whether each item was

“easy to understand”, “moderately difficult to understand” or “difficult to understand”.

A comments box was included to invite any qualitative comments about the wording of

the items. All participants rated items 1 to 8 as easy to understand so were retained, and

25 of the 27 participants rated item 9 as easy to understand. As still the vast majority

(93%) rated item 9 as easy to understand, we decided to also retain this item.

(3) In Study 1, a supplementary exploratory factor analysis (EFA) was conducted on the

nine items of the DWiSS to also check that the scale was unidimensional using

principal axis extraction and direct oblimin rotation. The EFA supported the

appropriateness of the matrices (Bartlett test of sphericity p < .001; Kaiser-Meyer Olkin

= .94)58 and revealed a unidimensional solution with only one factor with an eigenvalue

of above 1 (eigenvalue = 6.13), with all items having a factor loading of at least .74.

(4) Due to the removal of item 2 in Study 2, we also cross-checked the modification

indices and SEPC estimates for Study 1 whereby item 2 comprised significant

modification indices and high SEPC (> .20) with a different item from that in Study 2

(item 3). When removing item 2 from Study 1, this resulted in an improved model fit,

SBχ2 (20) = 22.65, p = .31, CFI = 1.00, TLI = .99, RMSEA = 0.03, SRMR = 0.03.

(5) For consideration of sample sizes in Studies 2 and 3, based on Monte Carlo simulation

in a study by Wolf et al., 17 a model comprising two factors (with a moderate

correlation of .30) in structural equation modelling where both factors have at least 6

indicators, with factor loadings of .50 and .65, adequate sample sizes were 190 and 120

participants, respectively. Considering the factor loadings for the DWiSS in Study 1

and 2, and development of the PABSS (with scales comprising 3, 4, and 5 items for

prosocial opponent, prosocial teammate and antisocial teammate respectively) were

mainly above .65, based on Wolf et al.17, 200 participants was found to be an adequate

sample size for two factors.

(6) The samples in Study 2 and Study 3 also completed other measures including for

doping moral disengagement59 and moral identity60, which were completed to address

another study purpose reported in another manuscript. Data for social desirability from

these samples used in this paper was also used in this other research paper.
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Table 1. Scale items, and factor loadings from CFA across studies 1 to 4. 

Note: Error variances are reported in parentheses. 

Would you be willing to use a 

banned substance if…. 

Study 1 

(9-item) 

Study 2 

(9-item) 

Study 2 

(8-item) 

Studies 3 & 4 

(8-item) 

1. It increased your chances to gain

a professional contract or funding

.80 (.36) .74 (.53) .75 (.52) .82 (.43) 

2. You have been heavily

underperforming

.84 (.29) .76 (.24) - - 

3. You suffered an injury and

needed to recover quickly

.79 (.38) .71 (.53) .69 (.56) .71 (.59) 

4. You thought everyone you were

competing against was using a

banned substance and getting

away with it

.80 (.37) .75 (.39) .73 (.41) .78 (.51) 

5. You were struggling to keep up in

training/competition with those

around you

.86 (.26) .84 (.20) .82 (.22) .88 (.17) 

6. You were told that you needed to

bulk up because all the other

players/ athletes were much

bigger and stronger than you

.73 (.46) .78 (.40) .79 (.38) .85 (.30) 

7. You were offered them by

someone you trusted (e.g., coach,

friend, team mate, family

member)

.73 (.46) .76 (.34) .78 (.33) .83 (.35) 

8. It increased your chances of

getting selected (for the team)

.88 (.22) .87 (.26) .88 (.23) .88 (.24) 

9. You became more attractive to

others

.76 (.42) .71 (.41) .72 (.40) .65 (.92) 
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Table 2. Descriptive statistics, internal consistency, and relationships with doping willingness using structural equation modelling in Study 2. 

Variable M SD a ω AVE Correlation 95% CI Shared 

variance 

Partial 

correlation 

95% CI Shared variance 

(partial) 

Doping willingness 1.62 0.78 .92 .92 .60 - - - - - - 

Prosocial teammate 4.25 0.50 .70 .72 .40 .06 -0.08 to 0.20 .00 .07 -0.07 to 0.20 .00 

Prosocial opponent 3.09 0.87 .75 .78 .56 .10 -0.05 to 0.24 .01 .12 -0.02 to 0.27 .01 

Antisocial teammate 2.29 0.75 .82 .82 .48 .15* 0.01 to 0.29 .02 .10 -0.04 to 0.25 .01 

Antisocial opponent 2.58 0.76 .83 .83 .38 .30*** 0.15 to 0.45 .09 .27*** 0.12 to 0.43 .07 

Moral disengagement 3.32 1.05 .78 .79 .33 .31*** 0.18 to 0.45 .10 .28*** 0.13 to 0.42 .08 

Note: Partial correlations include social desirability as a covariate in the model.  a = Cronbach’s alpha coefficient; ω = McDonald’s Omega 

coefficient; AVE = average variance extracted. * p < .05, ** p < .01, *** p < .001.
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Table 3. CFAs on valence, arousal and moral judgment rating scales toward pictures in Study 

3. 

Variable df SBχ2 CFI TLI RMSEA SRMR 

Valence (doping) 8 11.18 (ns) 0.98 0.97 0.05 0.04 

Arousal (doping) 8 15.97* 0.98 0.97 0.08 0.04 

Judgement (doping) 9 4.23 (ns) 1.00 1.06 0.00 0.03 

Valence (aggressive) 9 11.01 (ns) 0.97 0.95 0.04 0.05 

Arousal (aggressive) 9 17.27* 0.98 0.97 0.08 0.03 

Judgment (aggressive) 9 13.33 (ns) 0.95 0.92 0.06 0.04 

Note: Valence and arousal ratings for doping pictures included one correlated error between 2 

items due to a significant modification index and a high SEPC (> .30). ns = not significant, * 

p = .04.
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Table 4. Descriptive statistics, internal consistency, and relationships with doping willingness using structural equation modelling in Study 3. 

Variable M SD a ω AVE Correlation 95% CI Shared 

variance 

Partial 

Correlation 

95% CI Shared variance 

(partial) 

Doping willingness 1.68 0.81 .93 .93 .63 - - - - - - 

Valence (doping) 3.33 1.09 .76 .77 .38 .30*** 0.13 to 0.48 .09 .28*** 0.11 to 0.46 .08 

Arousal (doping) 5.14 1.95 .88 .88 .57 .01 -0.15 to 0.16 .00 -.08 -0.23 to 0.07 .01 

Judgment (doping) 7.38 1.26 .77 .79 .41 -.41*** -0.61 to -0.21 .17 -.39*** -0.59 to -0.18 .15 

Valence (aggressive) 2.14 1.06 .74 .75 .33 -.12 -0.27 to 0.02 .01 -.07 -0.22 to 0.08 .00 

Arousal (aggressive) 6.35 2.10 .92 .93 .67 .04 -0.14 to 0.22 .00 -.04 -0.21 to 0.13 .00 

Judgment (aggressive) 7.86 1.03 .78 .79 .39 -.10 -0.31 to 0.10 .01 -.11 -0.33 to 0.11 .01 

Note: Partial correlations included social desirability and number of days (between DWiSS completion and picture viewing task) as covariates 

in the respective models. a = Cronbach’s alpha coefficient; ω = McDonald’s omega coefficient; AVE = Average variance extracted. * p < .05, 

** p < .01, *** p ≤ .001 
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Table 5.  Results of item stability in Study 4. 

Item Time 1 Time 2 Test-retest 

difference 

PA Median Sign Test 

M SD M SD Min Max % (+- 1) ≥1 0 diff ≤ - 1 

1 1.94 1.20 2.00 1.32 -3 +3 92% 12 30 8 

3 1.68 1.00 2.00 1.28 -3 +2 92% 16* 27 7 

4 1.94 1.22 1.70 1.04 -3 +2 86% 4 35 11 

5 1.55 0.89 1.61 0.95 -1 +1 100% (2) 6 38 4 

6 1.54 0.91 1.59 0.91 -1 +1 100% (1) 7 37 5 

7 1.80 1.03 1.80 1.10 -2 +2 90% (1) 7 36 6 

8 1.68 1.02 1.80 1.15 -2 +2 94% (1) 10 34 5 

9 1.68 1.13 1.65 1.15 -2 +2 92% (1) 6 35 8 

Note: PA = Proportion of Agreement. Numbers in parentheses in the PA column represent the number of missing data for that item across the 

two time-points (all missing values, apart from one, were from the same participant at time-point 2). Original item 2 has been removed from the 

scale as noted in Study 2. *p < .05 (on median sign test). 
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Table 6. Model fit indices for gender invariance testing. 

Variable df SBχ2 CFI TLI RMSEA SRMR 

Men (baseline) 20 50.02*** .979 .970 .058 .025 

Women (baseline) 20 23.73 .993 .990 .030 .028 

Configural invariance 40 74.73** .982 .975 .051 .027 

Metric invariance - - - - - .045

Scalar invariance - - - - - .049

Note: * p < .05, ** p < .01, *** p < .001 


