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A MORAL INTERVENTION 2 

Abstract 

Objectives. We aimed to develop a moral intervention and determine whether it is more effective 

than an educational (i.e., knowledge-based) intervention; our primary outcome was doping 

likelihood, and our secondary outcomes were moral identity, moral disengagement, moral 

atmosphere, and anticipated guilt.  

Methods. Eligible athletes (N = 303) in the UK and Greece took part in the study. We randomly 

assigned 33 clubs to either the moral or the educational intervention. We measured our outcomes 

pre and postintervention and at a 3- and 6-month follow up.  

Results. Athletes in both interventions in both countries reported lower doping likelihood and 

moral disengagement and higher guilt from pre to postintervention. These effects were 

maintained at the 3- and 6-month follow up.  There were no effects on moral identity or moral 

atmosphere.  

Conclusions. As well as disseminating information about doping, doping prevention programs 

should include content that focuses on moral variables.  

 

Keywords: moral disengagement; moral identity, moral atmosphere, anticipated guilt  
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A Moral Intervention Reduces Doping Likelihood in UK and Greek Athletes: 

Evidence from a Cluster Randomized Control Trial 

The use of prohibited performance-enhancing substances and methods - also known as 

doping - can have serious adverse health consequences for athletes, compromises fair play, and 

contributes to a negative image of sport in society (e.g., Quaglio et al., 2009). Despite significant 

financial investment in detection methods by governments worldwide (see WADA 2018 Annual 

Report), research evidence suggests that doping occurs at alarming levels, particularly in elite 

populations. For example, in their review of the relevant literature, de Hon et al. (2015) 

concluded that based on a combination of models of biological parameters and questionnaires, 

14-39% of adult elite athletes intentionally use doping. In addition, a recent survey of elite 

athletes taking part in two international sporting events using the “randomized response 

technique” estimated that the prevalence of doping in the previous year ranged from 44% to 57% 

(Ulrich et al., 2018). Thus, the need to develop effective interventions that prevent doping in 

sport is clear. 

One approach to developing effective anti-doping interventions is to intervene on 

psychological factors that have been strongly associated with doping likelihood1 in empirical 

studies (e.g., Kavussanu & Ring, 2017; Kavussanu et al., 2020; Ntoumanis et al., 2014). 

However, to date, no study has examined whether an intervention focusing exclusively on such 

factors is effective in reducing doping likelihood, particularly in the long term. Moreover, as 

doping is a universal phenomenon, there is a need to develop and evaluate interventions that are 

effective in preventing this behavior in athletes from different countries. 

Current Anti-Doping Interventions 

Several anti-doping interventions have been developed and evaluated in the past two 

decades. The first anti-doping interventions were the ATLAS (Athletes Training and Learning to 
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Avoid Steroids) and ATHENA (Athletes Targeting Healthy Exercise & Nutrition Alternatives) 

programs (Goldberg & Elliot, 2005). These programs convey knowledge about a range of 

unhealthy behaviors (e.g., use of anabolic steroids, nutritional supplements and alcohol) to 

participants during multiple sessions. However, studies examining these programs showed a 

small reduction in reported doping in the intervention group compared to the control group (Elliot 

et al., 2008; Goldberg et al., 1996; Goldberg et al., 2000) and a non-significant reduction in the 

number of reported cases of doping over a season or a school year compared to a control group 

(Goldberg et al., 2003; Goldberg et al., 2000; Ranby et al., 2009).  

One explanation for the limited effectiveness of these interventions is that they are not 

sufficiently focused, as they aim to influence athletes’ overall health-related behaviors 

(Ntoumanis et al., 2014). For example, ATHENA includes information and activities about 

healthy and unhealthy eating, as well as the use of alcohol, tobacco, marijuana and anabolic 

steroids (Elliot et al., 2004; Elliot et al., 2008; Ranby et al., 2009). A second explanation is that 

participants had low initial intentions to dope (i.e., a floor effect), and therefore, there was not 

much room for a reduction in their doping intentions and behaviors (see Ntoumanis et al., 2014). 

Importantly, none of these interventions manipulated psychological variables that have been 

associated with doping likelihood or behavior in empirical research (Backhouse et al., 2016; 

Kavussanu et al., 2020; Ntoumanis et al., 2014). 

More recent interventions have educated athletes about the health risks of prohibited 

substances and healthy alternatives and also included content relevant to psychological factors 

that have been empirically associated with doping. For example, Barkoukis et al. (2016) educated 

participants on the moral, social and psychological aspects of doping; Sagoe et al. (2016) 

informed participants about the ethics of doping, and how to resist peer pressure to dope; and 

Lucidi et al. (2017) discussed the way the media may disregard or minimize the moral 
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implications of doping. However, although two of these interventions were successful in 

significantly reducing doping attitudes from pre to postintervention (Barkoukis et al., 2016; 

Lucidi et al., 2017), doping intention either did not change in the intervention group (Lucidi et 

al., 2017; Sagoe et al., 2016) or was not measured (Barkoukis et al., 2016). Although doping 

attitudes are an important outcome, it could be argued that doping intention, likelihood or 

susceptibility should better predict athletes’ actual doping behavior. Finally, grounded on ethical 

decision making, Elbe and Brand (2016) developed an online intervention with sport-specific 

moral dilemmas aimed at changing moral reasoning. Unexpectedly, the intervention increased 

athletes’ doping attitudes.  

The Need for Evidence-Based Interventions  

Anti-doping interventions are more likely to be effective if they focus on changing factors 

that have been associated with doping likelihood in empirical research. A growing literature 

suggests that moral variables are particularly relevant for doping prevention (e.g., Boardley et al., 

2017; Kavussanu, 2019; Kavussanu et al., 2016; Kavussanu & Ring, 2017; Ntoumanis et al., 

2014). These findings make sense, as doping is behavior that breaks the rules of sport and 

compromises fair play. Three variables that have been shown in past research to be particularly 

important for doping are moral identity, moral disengagement, and moral atmosphere. We 

discuss each of these variables next.    

Moral identity is a self-conception organized around a set of moral traits, such as being fair, 

honest, hardworking, friendly, and kind (Aquino & Reed, 2002). At the heart of the moral 

identity construct are the values of honesty and fairness, two of the values encompassed in the 

Spirit of Sport, an important part of the Code of the World Anti-Doping Agency (WADA Code, 

2015). People with a strong moral identity endorse these values and are motivated to behave in an 



A MORAL INTERVENTION 6 

ethical manner, due to their desire to maintain consistency between conceptions of their moral 

self and their actions (Aquino et al., 2009). Several studies have shown that moral identity may 

be a protective factor for doping. For example, in a study of British athletes from a variety of 

team sports (Kavussanu & Ring, 2017) the stronger the athletes’ moral identity, the lower their 

likelihood to use banned substances to enhance their performance or recover from injury. These 

findings, which were corroborated in a second study of British, Danish, and Greek footballers 

(Kavussanu et al., 2020), underline the importance of moral identity for doping prevention. 

Moral disengagement pertains to the cognitive mechanisms that individuals use to 

minimize negative emotions, such as guilt, which typically arise when people engage in unethical 

behavior that violates their moral standards (Bandura, 1999). For instance, athletes may absolve 

themselves of responsibility by thinking that “everybody does it” or that their coach, medical 

personnel or team captain told them to do it (i.e., diffusion and displacement of responsibility). 

They can ignore, distort, or minimize the consequences of their transgressive behavior for others 

(i.e., distortion of consequences) and contrast doping with worse behaviors, such as using illegal 

drugs (i.e., advantageous comparison) thereby making doping appear less serious. Finally, they 

may refer to doping as “juice” or “vitamins” (i.e., euphemistic labelling), so that the behavior 

does not sound as bad. Numerous studies have shown strong positive relationships between moral 

disengagement and proxies of doping behavior such as doping likelihood, intention, and 

susceptibility (Boardley et al., 2017; Kavussanu et al., 2016; Kavussanu et al., 2020; Ntoumanis 

et al., 2017), while in more recent research, manipulating moral disengagement (via scenarios) 

led to increased doping likelihood (Ring & Hurst, 2019; Stanger & Backhouse, 2020). Thus, 

moral disengagement is another important factor that should be targeted in our doping-prevention 

efforts. 

The social context within which doping takes place can facilitate doping behavior. Over 
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time, sport teams develop a shared understanding of what is acceptable behavior within the team. 

This shared understanding which is reflected on the behavior of the sport team, has been labelled 

moral atmosphere (Stephens & Bredemeier, 1996). Thus, moral atmosphere refers to the 

collective group norms regarding moral action, that is, the type of behavior considered acceptable 

in a group by its group members. In sport research, this construct has been typically measured via 

athlete perceptions of team norms, that is, by asking athletes to indicate the number of teammates 

they perceived would cheat or engage in other transgressive acts in hypothetical situations (e.g., 

Kavussanu et al., 2002; Ommundsen et al., 2003). Using this approach, basketball and football 

players who perceived a team moral atmosphere condoning cheating and aggression were more 

likely to report that they would also engage in these behaviors (Kavussanu et al., 2002; 

Kavussanu & Spray, 2006). A recent meta-analysis (Spruit et al., 2019) showed a strong 

relationship between the moral climate of the team - a term used to refer to moral atmosphere -

and self-reported moral behavior.  

Strengthening athletes’ moral identity, reducing their moral disengagement, and weakening 

a team moral atmosphere that condones doping, should lead them to anticipate experiencing more 

guilt if they doped, which should in turn deter doping. Guilt is a self-conscious moral emotion 

that plays an important role in regulating moral behavior (Tangney et al., 2007). Anticipated guilt 

has been inversely associated with doping likelihood in previous studies (e.g., Boardley et al., 

2017; Kavussanu & Ring, 2017; Ring et al., 2019); in some of these studies, moral identity and 

moral disengagement were indirectly related to doping likelihood via anticipated guilt. Thus, by 

targeting moral identity and moral disengagement, an intervention can also increase anticipated 

guilt, with subsequent effects on doping.   

The Present Research 

In sum, despite efforts to prevent doping in sport, the problem of doping remains, and there 
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is an urgent need to develop and evaluate effective anti-doping programs. Although a stronger 

focus on moral variables, which have been linked to doping likelihood in empirical research is 

needed, no study has intervened on such variables. In addition, intervention studies are limited in 

that they have been conducted in a single country. Doping is a global issue and research is needed 

to determine whether interventions can be used effectively with athletes from different countries 

and cultures. Replicating findings across cultures would help us establish general laws of 

intervention effectiveness across cultures. Importantly, such interventions would greatly 

contribute to the efforts of WADA, the international organization that aims to prevent doping 

globally. 

Researchers wishing to understand doping behavior and evaluate anti-doping interventions 

face a big challenge: the measurement of intentional doping. This behavior is very difficult to 

measure, as essentially, athletes are asked to be honest about breaking the rules of sport. 

Therefore, actual doping behavior is rarely studied or used as outcome variable for the evaluation 

of the effectiveness of anti-doping programs. The challenge of accurately measuring doping 

behavior has led to the development of indirect measures of doping, such as doping likelihood, 

intention, and susceptibility (e.g., Gucciardi et al., 2010; Kavussanu & Ring, 2017; Lazuras et al., 

2015; Lucidi et al., 2008). In this study, our primary outcome is doping likelihood, which is a 

proxy for doping behavior.  

In this research, our aim was to develop and evaluate a moral intervention and determine 

whether it is more effective than an educational (i.e., knowledge based) intervention in 

preventing doping in young British and Greek athletes. To this end, in the first phase of this 

research, we developed the two interventions. In the second phase, we evaluated the moral 

intervention by examining whether it was effective in reducing doping likelihood. Our secondary 

outcomes were moral identity, moral disengagement, moral atmosphere, and anticipated guilt. As 
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these variables have been consistently associated with doping likelihood in previous research 

(e.g., Boardley et al., 2017; Kavussanu et al., 2016; Kavussanu et al., 2020) an intervention that 

influences them as well as influencing doping likelihood, should be more effective in preventing 

actual doping behavior. We hypothesized that the moral intervention would lead to changes in 

these variables and would be more effective than the educational intervention in reducing doping 

likelihood, moral disengagement and (pro-doping) moral atmosphere, and increasing moral 

identity and anticipated guilt. We also expected that these changes would be maintained at three 

and six months after the completion of the intervention.  

A limitation that characterizes the anti-doping literature is the lack of follow-up measures 

to determine whether the effects of anti-doping interventions are sustained. In a recent evaluation 

of the United Kingdom (UK) Athletics’ anti-doping education program, although doping 

likelihood was reduced from pre to posttest, this reduction was not maintained at the 3-month 

follow up (Hurst et al., 2020). Investigating the long-term effectiveness of the intervention is 

important because ultimately an intervention that is effective only in the short term, is not of 

much utility in our doping-prevention efforts. We expected that the moral intervention would 

lead to longer-lasting changes in these variables than the educational intervention. We did not 

form differential hypotheses for the two countries due to lack of empirical evidence on cross-

cultural comparison in doping prevention.  

Method 

Phase 1 

Our main interest was the development and evaluation of the moral intervention. We also 

developed an educational (i.e., knowledge-based) intervention, which acted as a comparison 

group, thus allowing us to evaluate the relative effectiveness of the moral intervention. Each 

intervention consisted of six one-hour sessions, and each session focused on one theme. The two 



A MORAL INTERVENTION 10 

interventions were identical in duration, mode of delivery, and type of activities. Both included 

videos and stories of real athletes and their doping-related experiences to facilitate participant 

engagement and learning (Singler, 2015); they also encouraged group discussion, and allowed 

participants to engage in role play, and problem solving, which are considered important in anti-

doping education (Backhouse et al., 2016). The two interventions differed only in their content: 

The moral intervention was devoid of any content included in the educational intervention, and 

the educational intervention was devoid of any content included in the moral intervention.  

The two interventions were designed to be delivered by a facilitator to small groups of 

athletes. Prior to the start of the main trial, each intervention was pilot tested with two groups of 

student athletes in the UK (n = 6) and Greece (n = 5), and participant feedback was used to 

improve and refine each session. During pilot testing, we also evaluated the facilitators’ ability to 

explain concepts, communication, and management of group dynamics.   

The Moral Intervention 

A detailed description of each session of the moral intervention can be seen in Table 1. 

Briefly, this intervention included activities and content that targeted moral identity, moral 

disengagement, and moral atmosphere. In devising these activities, we balanced the need to 

develop content that was in line with the targeted constructs, with the need for this content to be 

suitable for our participants (i.e., young athletes). For moral identity2, the intervention aimed to 

strengthen the three values of hard work, honesty, and fairness. Being hardworking, honest, and 

fair, are three of the nine validated traits of a moral person (Aquino & Reed, 2002) and are also 

relevant to competitive sport. To reduce moral disengagement, we educated participants about the 

justifications athletes use for doping, presented stories of athletes who doped and used these 

justifications, asked participants to challenge these justifications, and highlighted the 

consequences of doping for others (which is relevant to the distortion of consequences 
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mechanism). Similar approaches have been used in previous interventions aimed to reduce moral 

disengagement (e.g., Bustamante & Chaux, 2014). 

For moral atmosphere, we contrasted a team that plays the “right way” versus a team that 

cheats, and through discussions with members of the same team, we aimed to influence teams to 

view doping as unacceptable behavior. This was based on the idea that modelling and the 

consequences of the modeled behavior can influence one’s own behavior (Bandura, 1997). The 

teams presented were real cases, rather than hypothetical examples, and were used to illustrate 

the different ways one can play sport and their pros and cons. Participants were asked to reflect 

on their own experience as a team and consider how they could emulate the team that played the 

“right way”. In addition, we expected that moral atmosphere (which reflects individual team 

members’ perceptions of the team norms regarding acceptable behavior) would be influenced by 

taking part in the sessions as a group and inferring fellow team members’ changes in their views 

about the use of doping and their subsequent likelihood to use banned substances. 

The Educational Intervention 

A detailed description of the content of the educational intervention appears in Table 2. In 

the educational intervention, we used information from a variety of sources, such as the German 

NADA, UKAD, ASADA, and WADA, and created an intervention that was similar in content to 

the interventions typically used by these anti-doping organizations. Specifically, we conveyed 

information about the WADA governance, the rules and regulations, the doping control process, 

the potential health consequences of banned substances, the risks of supplements, the need for 

healthy and appropriate nutrition, and whistleblowing.   

Phase 2 

Research Design 

We used a cluster randomized control trial, delivered in the UK and Greece with allocation 
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ratio 1:1. We collected data at four time points: pre, post, 3-month follow up, 6-month follow up. 

Thus, this was a mixed factorial design with Intervention (Moral, Educational) and Country (UK, 

Greece) as between-participant factors and Time (pre, post, 3-month follow up, 6-month follow 

up) as a within-participant factor. Groups of athletes (rather than individuals) were randomly 

assigned to the two interventions.  

Participants  

Participants were identified via a screening survey which included all the measures used in 

this study and was administered to a large sample of athletes in the two countries (n = 599 in the 

UK; n = 381 in Greece) to ensure we do not observe floor effects (see Ntoumanis et al., 2014). 

The criteria for taking part in the study were that: (a) participants were active competitive athletes 

and (b) clubs had an average score of at least 2 on the item of the first scenario used to measure 

doping likelihood (described below). This was the first measure included in our screening survey, 

to ensure participants’ responses to this measure were not influenced by their responses to the 

other measures. A total of 33 clubs3 and 303 athletes were recruited in the UK (nclubs = 12; nathletes 

= 121) and Greece (nclubs = 21, nathletes = 182). A detailed description of their characteristics as a 

function of intervention and country can be seen in Table 3.  

Due to the novelty of our moral intervention, the magnitude of the intervention effect size 

was uncertain. Nevertheless, we expected a large effect size because we targeted variables that 

have been strongly and consistently associated with doping likelihood in past research (for 

reviews see Kavussanu, 2019; Ntoumanis et al., 2014). Our view was that if we intervene 

successfully on these variables, our moral intervention should show a large effect in comparison 

with a standard educational intervention; we anticipated that the latter would show a small or no 

change from pre to post intervention based on previous research (Lucidi et al., 2017; Ntoumanis 

et al., 2014; Sagoe et al., 2016). 
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Randomization  

In each country, clubs whose athletes agreed to take part in the main study were randomly 

assigned to either the moral or the educational intervention, by a member of the research team. 

We assigned clubs rather than individual athletes to avoid contamination of the intervention (see 

Campbell et al., 2012), which would have occurred if athletes from the same club, assigned to 

different intervention groups, spoke to each other about what is happening in their group. We 

incorporated stratification by sport type and sex in the randomization process to balance these 

variables across the two groups. The allocation ratio to the two groups was 1:1. In allocating 

clubs to the two groups, we used minimization, a process that minimizes the imbalance on 

important participant characteristics between groups (Moher et al., 2012). In addition to the 

stratification by sex and sport type, we tried to match the two groups on doping likelihood using 

participant responses on the screening questionnaire. Minimization has the advantage of making 

small groups closely similar in terms of participant characteristics, and trials that use 

minimization are considered methodologically equivalent to randomized trials, even when a 

random element is not incorporated (Moher et al., 2012). 

Measures 

Doping Likelihood. We measured doping likelihood using two scenarios adapted from 

previous research (Kavussanu et al., 2016; Kavussanu & Ring, 2017; Kavussanu et al., 2020). 

The two scenarios described a situation, where athletes had the opportunity to use a banned 

substance to enhance their performance (Scenario 1) or speed up recovery from injury (Scenario 

2). The performance-enhancement scenario is presented below: 

 “It’s the week before the most important competitive game/event of your season. 

Lately, your performance has been below your best. You don’t feel you have the 

necessary fitness for this competition, and you’re concerned about how you will 
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perform. You mention this to a team/club-mate, who tells you that they use a new 

substance that has enhanced their fitness and performance. The substance is banned for 

use in sport, but there’s no chance that you will be caught.” 

After participants read each scenario, they were asked to indicate how likely it was that 

they would use the banned substance, if they were in this hypothetical situation. Responses were 

made on a Likert scale anchored by 1 (not at all likely) and 7 (very likely). The average of these 

two items was used as our doping likelihood variable (Kavussanu et al., 2016; Kavussanu et al., 

2020). The approach of computing the average of all relevant items was used for all measures.  

Moral Identity. We assessed moral identity using the 5-item internalization subscale of the 

moral identity scale, which taps the degree to which moral traits are central to individuals’ self-

concept (Aquino & Reed, 2002). Participants were presented with nine words representing moral 

traits (i.e., hardworking, honest, fair, helpful, compassionate, caring, friendly, generous, and 

kind) and were asked to respond to statements concerning these traits (e.g., “It would make me 

feel good to be a person who has these characteristics”). Responses were made on a 7-point scale 

anchored by 1 (strongly disagree) and 7 (strongly agree). The scale has demonstrated very good 

internal consistency in previous research with an alpha coefficient of .85 (Aquino & Reed, 2002).  

Moral Disengagement. We measured moral disengagement in doping with the Moral 

Disengagement in Doping Scale (Kavussanu et al., 2016). Participants were asked to read six 

statements and indicate their level of agreement using a Likert scale anchored by 1 (strongly 

disagree) and 7 (strongly agree). Example items are “Doping does not really hurt anyone” and 

“Players/athletes cannot be blamed for doping if their teammates pressure them to do it”. The 

scale has shown very good levels of internal consistency (α range = .82 - .86) as well as factorial, 

convergent, concurrent, and discriminant validity (Kavussanu et al., 2016). 
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Moral Atmosphere. The team moral atmosphere condoning doping was measured with six 

items developed specifically for this study, based on previous research that has measured moral 

atmosphere or team norms in sport (Kavussanu & Ntoumanis, 2003; Kavussanu & Spray, 2006; 

Ommundsen et al., 2003). Participants were asked to imagine that there was an opportunity to use 

an undetectable banned substance to significantly enhance their performance in a very important 

competition. Then, they responded to six items indicating “In this hypothetical situation…” how 

many of their teammates would “approve the use of the substance”, “be tempted to use it”, “favor 

its use” etc. Responses were made on a 7-point Likert scale with anchors of 1 (no-one) and 7 

(everyone). The items were in line with the definition of the construct of moral atmosphere as the 

type of behavior that is considered acceptable in a group by its group members. As measured in 

this study, moral atmosphere refers to athletes’ perceived moral atmosphere. A similar approach 

has been used in studies that have measured perceived antisocial practice norms (e.g., Benson et 

al., 2017). Results of Confirmatory Factor Analysis (CFA) of the moral atmosphere measure at 

the three time points can be seen in the supplementary material (Table S1).  

Anticipated Guilt. We measured anticipated guilt with the five-item guilt subscale from 

the State Shame and Guilt Scale (Marschall et al., 1994). Participants were asked to imagine that 

they had used a banned substance to significantly enhance their performance in a very important 

competition and indicate how they think they would feel. The stem for each item was “If I had 

used a banned substance…” and sample items are “I would feel remorse, regret” and “I would 

feel bad about what I had done”. Participants indicated their responses on a Likert scale anchored 

by 1 (not at all) and 7 (very strongly). Marschall et al. (1994) reported very good internal 

consistency for this measure (α = .82). 

Procedure 
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Unless otherwise stated, the same procedure was used in Greece and UK. First, the study 

was approved by the first author’s University Research Ethics committee. Then coaches of 

eligible clubs were contacted and asked for their assistance in recruiting their athletes for the 

study, and participants were informed about the study requirements. They were given broad 

information about the content of the intervention and were told that all information obtained 

would be anonymous and used only for research purposes.  

In each country, the two interventions were delivered by the same trained facilitator over a 

period of six-to-eight weeks. The two facilitators had experience with teaching small classes of 

sport science university students and seminars/interventions in young athletes (Greece) or 

delivering psychological interventions in small groups of prisoners (UK). Prior to the start of the 

delivery, to ensure the facilitators were competent in delivering the interventions, the material 

was discussed with them, and they were observed delivering some sessions in small groups of 

student athletes.  

Data were collected using a questionnaire, which included all measures detailed above. 

Participants completed the questionnaire at four time points at club venues in the UK and in a 

classroom setting provided by the local authority in Greece, or via an online link if they were not 

present at their club during our visit. The questionnaire was completed before the start of the first 

session (preintervention), immediately after the last session (postintervention), and three and six 

months after the sixth session. Recruitment was conducted over a 12-month period. There were 

no unintended consequences or harms. Questionnaires at the four time points were linked to each 

other by a password, which was provided by each participant using information known only to 

them. This ensured participant anonymity, thus minimizing socially desirable responses. 

Data Analysis 
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Data analyses were conducted in Mplus, version 8.4 (Muthén & Muthén, 2012-2019), using 

multilevel piecewise linear growth modeling to test changes in study outcomes (i.e., doping 

likelihood, moral identity, moral disengagement, moral atmosphere, and anticipated guilt), with 

measurements nested in athletes and athletes nested in clubs. Specifically, the four measurements 

were modeled in multivariate fashion, and athletes were modeled to be nested within clubs to 

account for the nonindependence of observations (i.e., three-level analysis, Muthén & Muthen, 

1998-2017, p. 303) with Bayesian estimation method. Because we expected to see changes in 

outcomes immediately after the intervention (from pre to post) and no changes thereafter (from 

post to 6-month follow up), we specified a piecewise growth model with three slopes. Slope 1 

tested changes in outcomes from preintervention to postintervention, slope 2 tested changes from 

postintervention to the 3-month follow up, and slope 3 tested changes from the 3-month follow 

up to the 6-month follow up. These were random intercepts and random slopes models at both the 

athlete and club levels.  

In the models, we entered condition (0 = educational, 1 = moral), country (0 = UK, 1 = 

Greece), and country by condition as predictors of the intercepts (which reflect differences in 

baseline scores) and of the three slopes (which reflect changes in outcomes). Additionally, 

because sex differences in doping likelihood have emerged in previous research (e.g., Ntoumanis 

et al., 2014), we included sex (0 = male, 1 = female) as a factor in our models to control for these 

differences. Following CONSORT 2010 guidelines related to tests of baseline differences 

(Schulz et al., 2010), we do not present or discuss the baseline differences because they were not 

of interest; however, full results for the models are available in the supplementary materials.  

We estimated the models under missing data theory (Rubin, 1976) using all available data, 

and our analyses included all participants who underwent randomization, which reflect the 

intention to treat (ITT) analysis recommendations for treatment of missing data in RCTs (Moher 
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et al., 2012, p. 14). In addition, we conducted sensitivity analysis using responses only from those 

athletes who attended all six sessions and completed all assessments points (i.e., listwise 

deletion), which reflects the per protocol (PP) analysis. Changes in study outcomes were 

determined using Bayesian credibility intervals and effect sizes are presented in baseline 

standard-deviation units (Feingold, 2009). Values between 0.20 and 0.49 constitute a small 

effect, 0.50 to 0.79 a medium effect, and .80 or greater a large effect.   

Results 

Figure 1 shows the flow of the progress through the phases of the trial. Retention rates of 

athletes were good at the end of the 6-week interventions (90%), 3-month follow up (76%), and 

6-month follow up (78%). Missing data out of 303 cases were as follows: 0.32% at 

preintervention, 10.44% at postintervention, 23.67% at the 3-month follow up, and 21.80% at the 

6-month follow up. Adherence to the protocol was also satisfactory with most participants having 

attended six sessions (71.9%). Overall, more Greek than British athletes (64.3% versus 46.3%, 

adjusted residual = 3.1) and more female than male athletes (69.6% versus 50.7%, adjusted 

residual = 3.1) completed the study per protocol. 

Reliability estimates for all scales can be seen in Table 4. This table also shows descriptive 

statistics for all outcomes by country and intervention group at the four time points. The results 

of pre-post changes in multilevel piecewise linear growth models for all outcomes are presented 

in Table 5. Table 6 shows the results for pre-post changes in all outcomes by country and 

intervention, adjusted for the variables in the models (i.e., simple slopes analyses). Detailed 

results for multilevel piecewise linear growth models for each outcome can be found in Tables S2 

– S6 in supplementary material. These tables include the results from post to 3-month follow up 

and from 3- to 6-month follow up, which address the long-term effects of our interventions; they 

also include sex, which was the control variable. In order to aid understanding of how the two 
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intervention groups changed across the four time points, we have also presented the means of all 

outcomes as a function of time and intervention in Figure 2. Below we discuss the results of the 

ITT and PP analyses as they pertain to the intervention effects on our primary and secondary 

outcomes. An effect was considered significant if the credibility interval did not include zero. 

Primary Outcome 

As can be seen in Table 5, ITT analysis showed that athletes reported lower doping 

likelihood at postintervention compared to preintervention, ΔM = -0.65, 95% CI [-1.19, -0.13], SE 

= 0.27, ES = -.46. No changes emerged from post to 3-month follow up or from 3- to 6-month 

follow up (Table S2) indicating that both interventions were effective in maintaining the 

reduction in doping likelihood over six months. These effects were similar across the two 

countries (Table 6).  

PP analysis (Table 5) also revealed a Time main effect for doping likelihood, but this was 

superseded by an intervention by country interaction of a large magnitude, ΔM = -1.31, 95% CI [-

2.38, -0.26], SE = 0.54, ES = -.94. Tests of simple slopes (Table 6) showed that, holding other 

variables constant, in the UK, athletes in the moral intervention showed no change in their doping 

likelihood, ΔM = -0.20, 95% CI [-0.83, 0.43], SE = 0.32, ES = -.14, but athletes in the educational 

intervention reported lower doping likelihood at postintervention, ΔM = -0.91, 95% CI [-1.60, -

0.28], SE = 0.33, ES = -.66. However, in Greece, athletes in the moral intervention reported lower 

doping likelihood, ΔM = -0.94, 95% CI [-1.39, -0.49], SE = 0.23, ES = -.68, whereas athletes in 

the educational intervention did not change their doping likelihood from pre to post, ΔM = -0.35, 

95% CI [-0.82, 0.11], SE = 0.24, ES = -.25. These results are illustrated in Figure 3. 

Secondary Outcomes     
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The results for our secondary outcomes are presented in Tables 5 and 6 and S3 to S6. As 

can be seen in Table 5, we found no intervention effects for moral identity, from pre to post, 

based on the credibility intervals in either the ITT or the PP analyses. There were also no changes 

from post to 3-month follow up or from 3- to 6-month follow up (Table S3). For moral 

disengagement, ITT analysis showed that athletes reported lower moral disengagement at 

postintervention compared to preintervention, ΔM = -0.51, 95% CI [-0.84, -0.18], SE = 0.17, ES 

= -.56. No changes emerged from post to 3-month follow up or from 3- to 6-month follow up 

(Table S4) indicating that the two interventions had long-term effects on moral disengagement. 

These effects were similar across the two interventions and the two countries and were confirmed 

in PP analysis. No intervention effects emerged for moral atmosphere based on the credibility 

intervals in the ITT or PP analyses. There were also no changes from post to 3-month follow up 

or from 3- to 6-month follow up, and these effects were similar in the two interventions and the 

two countries (Table S5).  

ITT analysis showed that both interventions increased anticipated guilt, from pre to post, 

ΔM = 0.49, 95% CI [0.03, 0.98], SE = 0.24, ES = .35 (Table 5). No changes emerged from post to 

3-month follow up or from 3- to 6-month follow up, and these effects were similar across the two 

interventions and the two countries (Table S6). In PP analysis, even though the effect size was 

small-to-moderate for pre-post changes in anticipated guilt, the credibility interval did include 

zero (ΔM = 0.43, 95% CI [-0.26, 1.13], SE = 0.35, ES = .31). 

Discussion 

Doping is a behavior that can have significant adverse health consequences for the user  

(e.g., Quaglio et al., 2009). Despite considerable investment in doping prevention by 

governments and international organizations worldwide, recent reports suggest that doping is 

widespread (Ulrich et al., 2018). Therefore, developing interventions that prevent doping is an 
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important endeavor. In this research, we developed and evaluated an intervention that targeted 

variables, which have been empirically associated with doping likelihood (e.g., Boardley et al., 

2017; Kavussanu, 2019; Kavussanu et al., 2016; Kavussanu & Ring, 2017; Ntoumanis et al., 

2014). We also developed an educational intervention, which acted as our comparison group.  

In line with the CONSORT recommendations (Schulz et al., 2010) we conducted two sets 

of analyses. Our primary analysis was ITT, where we included all participants, regardless of the 

number of sessions they attended and the number of measurement points they completed. Our 

secondary analysis was PP, in which we included only those participants who attended all six 

sessions of each intervention and completed measures at all time points. Below we consider the 

results of both sets of analyses, and discuss our findings as they pertain to our primary and 

secondary outcomes. 

Primary Outcome 

Our ITT analysis showed that both interventions, in both countries, were effective in 

reducing doping likelihood from pre to postintervention. Importantly, in both countries, no 

significant changes emerged from postintervention to the 6-month follow up indicating that both 

interventions were effective in producing sustained effects in doping likelihood. Our study is the 

first to show that an intervention that targets moral variables can significantly reduce doping 

likelihood not only in the short but also in the long term. This highlights the importance of 

integrating moral variables in the development of doping prevention programs. A recent study 

evaluating the UK Athletics anti-doping program, a one-off session with content that is primarily 

knowledge based, showed that although doping likelihood was reduced immediately following 

the program (d = .20), these changes were not maintained three months later (Hurst et al., 2020). 

Nicholls et al. (2020) have recently shown sustained effects of a face-to-face anti-doping 

intervention on doping susceptibility, however, to our knowledge, ours is the first study to show 
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sustained reduction in doping likelihood over a 6-month period, after completion of the program 

in two countries. 

Our PP analysis revealed an interaction between country and intervention, such that the 

educational intervention in the UK, and the moral intervention in Greece, were effective in 

reducing doping likelihood from pre to post. However, the moral intervention in the UK and the 

educational intervention in Greece did not show a significant reduction in doping likelihood. 

Inspection of the adjusted means (see Figure 3) suggests that, in the UK sample, doping 

likelihood at baseline was lower in the moral compared to the educational intervention, whereas 

the opposite pattern was observed in the Greek sample. This may explain the lack of a significant 

reduction in doping likelihood in the moral intervention in the UK and in the educational 

intervention in Greece, revealed in our PP analysis.  

Secondary Outcomes 

Our primary (ITT) analysis showed that athletes in both interventions and both countries 

reported lower moral disengagement and higher anticipated guilt from pre to postintervention, 

and these changes were maintained at the 3- and 6-month follow up. Both of these variables have 

been strongly linked to doping likelihood or susceptibility in several studies (e.g., Boardley et al., 

2017; Kavussanu et al., 2016; Kavussanu & Ring, 2017; Kavussanu et al., 2020; Ntoumanis et 

al., 2014) in the opposite direction, that is moral disengagement has been positively, and 

anticipated guilt has been negatively, associated with doping likelihood. That our interventions 

influenced these two variables in the expected direction is an important finding that attests to the 

effectiveness of not only the moral but also our educational intervention. That the two 

interventions produced sustained changes in these variables across the two countries suggests that 

they contained elements that cut across cultures and are relevant to athletes from different 

countries.  
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Changes in moral disengagement and anticipated guilt were hypothesized only for the 

moral intervention. There are several explanations for the observed changes in these variables in 

the educational intervention. First, elements contained in the latter intervention may have 

unintentionally influenced these variables. For example, the topic of the last session of the 

educational intervention was whistleblowing, which represents a moral dilemma (see Erickson et 

al., 2019). By listening to stories of athletes who chose to “blow the whistle” because this was 

“the right thing to do”, participants may have received the message that “doping is not right”, 

thus triggering feelings of anticipated guilt - a moral emotion that is elicited when people engage 

in a transgression (Tangney et al., 2007) - in the hypothetical situation of using a banned 

substance. Second, by discussing doping-related issues over six sessions in the educational 

intervention and learning about the doping sanctions and risks to health, participants may have 

been sensitized to the “doping problem” and this could have led to a reduction in moral 

disengagement and an increase in anticipated guilt. It would be interesting for future research 

evaluating doping-prevention programs to examine the effects of these programs on moral 

disengagement and anticipated guilt. 

It is also worth noting that doping moral disengagement has been positively and strongly 

associated with doping attitudes in past research (e.g., Kavussanu et al., 2016). It is possible that 

there is some overlap between the two constructs. Doping attitudes have been shown to change in 

anti-doping interventions (e.g., Nicholls et al., 2020), which do not specifically target moral 

disengagement. It may be that typical interventions that focus on delivering information about 

doping, have the potential to change not just doping attitudes but also moral disengagement, 

which is strongly associated with doping attitudes (Kavussanu et al., 2016). Future research 

should attempt to shed light on this issue by measuring moral disengagement in interventions that 

do not target this construct.  
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Results of the PP analysis confirmed the ITT findings for moral disengagement, thus 

attesting to the robustness of the effect of the two interventions on this variable. However, the PP 

analysis did not reveal significant effects on anticipated guilt from pre to postintervention. This 

may be explained by the substantial reduction in our sample size from the ITT (N = 303) to the 

PP (n = 172) analysis.  

We found no effects on moral identity from pre to postintervention, or during the 6-month 

follow-up period in either set of analyses. Thus, contrary to our hypotheses, the moral 

intervention did not influence moral identity. Some tentative explanations could be offered for 

this null finding. First, moral identity may need a much longer intervention to change. As 

conceptualized in this research, this construct refers to the importance individuals place on being 

moral or the centrality of being a moral person in one’s self-concept (Aquino & Reed, 2002). In 

our intervention, in two of our six sessions, we focused on three of the nine traits which have 

been identified as essential characteristics of a moral person: hardworking, fair, and honest. 

Perhaps an intervention that focuses on the other traits of moral identity over more sessions may 

be needed for this variable to change. Although previous studies have successfully primed moral 

identity and observed acute effects in experimental settings (e.g., Aquino et al., 2009), ours was 

the first study that attempted to produce longer-lasting changes in this variable.  

Contrary to our hypotheses, the moral intervention had no effect on moral atmosphere. One 

explanation for this finding is that the part of the intervention that focused on moral atmosphere 

was not sufficiently strong to change this construct. The intervention contrasted teams who 

valued winning at all costs with teams who played “the right way” (i.e., respecting others, 

playing fair), and participants were asked to identify ways that they, as a team, can take part in 

sport “the right way”. Thus, participants engaged critically in discussions and activities to reflect 

on and revise the norms within their group. Perhaps the importance of playing fair as a team 
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should have been further emphasized. A second explanation is that our measure did not capture 

group changes. In line with past sport research (e.g., Kavussanu & Ntoumanis, 2003; 

Ommundsen et al., 2003) moral atmosphere was measured as individual athletes’ perceptions of 

the acceptability of doping within the team, as manifested in their interactions within the group. 

Our participants may not have had sufficient information to accurately assess team norms, based 

on their interaction with their teammates over the course of the intervention. Thus, our measure 

may not have been sensitive enough to capture changes in the moral atmosphere of the team.  

Limitations of the Study and Directions for Future Research 

Our research has some limitations and our findings need to be interpreted in light of these 

limitations. First, we did not have a no-intervention control group, thus we do not know whether 

the observed changes in our outcomes would have naturally occurred over time. Our comparison 

group also received an intervention, which was also effective in producing changes in our 

outcomes. However, that doping likelihood, moral disengagement and anticipated guilt remained 

reduced at the 3- and 6-month follow up and these effects were consistent across the two 

countries, attests to the overall effectiveness of our interventions. Nevertheless, future research 

should replicate the present work employing a no-intervention control group. Second, due to the 

clustered nature of our data, our study was powered to detect only a large effect. We used this 

design (i.e., assigning clubs rather than participants to the intervention) because by delivering the 

intervention in the clubs we avoided contamination of the intervention and minimized our 

dropout rate. Future research using a similar design should employ a larger number of teams, or 

deliver the intervention in groups of athletes from different clubs.  

Third, as is typical of this type of research, we had missing data that ranged from .32% to 

23.67% across the four time points. Missing data occurred because some participants were not 

present on the day of the visit, or they had left the club. However, our retention rates are much 
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higher than those reported in similar studies. For example, Nicholls et al. (2020) reported 

completion rates of 27% to 69% across three time points. Fourth, in line with previous research 

assessing team norms (e.g., Benson et al., 2017; Ommundsen et al., 2003), we measured moral 

atmosphere as an individual- rather than a group-level via athlete perceptions. However, moral 

atmosphere is best conceptualized as an emergent concept that is the result of interactions among 

individuals within groups. Kozlowski et al. (2013) have provided a set of recommendations for 

advancing research on emergent phenomena, which should be considered in future research, in 

light of the importance of group processes in sport teams. Finally, we did not assess the 

protective factors of the educational intervention, for example knowledge of the health risks of 

doping substances or understanding of the anti-doping rule violations. Researchers seeking to 

replicate this work should include such measures (see Hurst et al., 2020). 

Conclusion 

In conclusion, this is the first research to develop and evaluate an intervention targeting 

moral variables and compare it with an educational intervention of equal duration. Our primary 

analysis showed that both interventions were effective in reducing doping likelihood and moral 

disengagement in two countries, and these effects were sustained six months after their 

completion. The findings, which can be generalized to young British and Greek athletes, suggest 

that alongside their typical content (e.g., providing information about the harms of banned 

substances, doping control process, anti-doping rule violations) anti-doping education programs 

should consider targeting moral variables. Ultimately, the aim of these programs is to produce 

long-term changes in the likelihood of athletes to use prohibited substances. Incorporating 

elements included in both of our interventions (moral and educational) should facilitate this goal.  
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Endnotes 

1Studies have used various proxies of doping behavior, for example, doping intention, 

likelihood, and susceptibility. For simplicity, we use the term doping likelihood when we discuss 

studies measuring doping intention and susceptibility, given the large overlap among these 

measures. 

2For the intervention to be effective, it was important to develop content that was not only 

in line with the targeted constructs but also relevant to the participants’ experiences. Linking the 

value of hard work to the feeling of success when athletes reach their athletic potential through 

hard work was considered the best way to balance these two needs. To this end, some elements 

of Session 1 were inspired by achievement goal theory, while ensuring that the content reflected 

the “hardworking” characteristic, which is one of the nine validated characteristics of the moral 

person, used to measure moral identity (Aquino & Reed, 2002).  

3In the UK, in addition to clubs, some sport colleges took part in the study. However, for 

simplicity we refer to clubs. All participants in these colleges were competitive athletes. The 

results of power analysis – which was conducted post hoc - using Optimal Design Software for 

cluster RCT with person-level outcomes and repeated measures showed that with 33 clusters, an 

average cluster size of 10, and intraclass cluster correlation of .10, we had power of .80 to detect 

a minimum detectable effect size (MDES) of .45 (that is, a mean difference equivalent to .45 in 

units of the population standard deviation of the outcome). Bloom (1995) defines the MDES as 

“the smallest true effect that can be detected for a specified level of power and significance level 

for any given sample size.” 
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Table 1  

Title, Aims, and Content of the Six Sessions of the Moral Intervention 

Title  Aim Content 

Success in sport 

(moral identity) 

 

 

To promote the value 

of hard work and an 

appreciation of 

feelings of success 

when athletes develop 

their talent and reach 

their athletic potential 

Participants are presented with two approaches to success: 

(a) winning at all costs and (b) being the best you can be. 

They are asked to compare the pros and cons of each 

approach. The value of working hard (moral identity trait) 

is emphasized. The link between the be the best you can be 

and the Spirit of Sport is made, highlighting the values of 

excellence in performance, dedication, and commitment.  

Values in sport 

(moral identity) 

To highlight the 

importance of honesty 

and fair play in sport 

and discuss the role of 

doping in 

undermining these 

values 

Cases of elite athletes displaying honesty and fairness (two 

moral identity traits) at the cost of their own victory are 

discussed, and contrasted with athletes who dope. 

Participants reflect on the importance of fair play. A debate 

of whether “doping is cheating” illustrates the fact that 

doping undermines fair play.  

Justifications for 

doping  

(moral 

disengagement) 

To make participants 

aware of the 

justifications athletes 

use for doping and to 

challenge these 

justifications    

The justifications athletes use for doping are presented 

(e.g., comparing doping with worse acts, blaming others 

for our behavior, etc) using real-athlete stories. Participants 

are asked to identify justifications in athletes who have 

doped, challenge these justifications, and reflect on their 

own experiences of justifying transgressive behavior.  

Consequences of 

doping for others 

(moral 

disengagement) 

To highlight the 

consequences of 

doping for others, 

thus challenging the 

distortion of 

consequences 

mechanism of moral 

disengagement 

The devastating consequences of doping for others are 

discussed. Stories of athletes who have been awarded 

medals retrospectively (e.g., Kelly Sotherton, Adam 

Nelson, Valerie Adams) are presented, drawing attention to 

the emotions they experience. Consequences for one’s 

teammates and family are also discussed. 

The culture of the 

team 

(moral 

atmosphere) 

To get participants to 

understand that taking 

part in sport as a team 

“the right way” is the 

best way forward. 

Two types of teams are presented and contrasted using real 

life examples: teams who value winning at all costs and 

teams who play “the right way” by respecting others and 

forfeiting winning for the sake of fair play. The different 

team cultures are discussed and participants are asked to 

identify ways they can play sport “the right way”.  

Course 

conclusion 

To summarize the 

main points of each 

session 

Participants are asked to present the main points discussed 

in the previous five sessions and to come up with a slogan 

that accurately represents the content of each session. The 

facilitator also summarizes the main points.   

Note. The moral intervention targeted three variables, which have been associated with 

doping likelihood in previous research: moral identity (-), moral disengagement (+), and 

moral atmosphere of the team (+). Each session focused on one of these variables. 
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Table 2  

Title, Aims, and Content of the Six Sessions of the Educational (Knowledge-Based) Intervention 

Title Aim Content 

Introduction to 

doping 

To introduce 

participants to the 

WADA and its 

role in regulating 

doping in sport 

The role of WADA as an international organization that 

regulates doping is discussed. The WADA Code is 

presented and the 10 anti-doping rule violations are 

explained giving examples of athletes who have violated 

these rules.  

Doping control To introduce 

participants to the 

doping control 

process 

Participants are informed that they can be drug tested at any 

time and place. The anti-doping drug-testing procedure is 

explained and participants role play each step of the 

procedure using official anti-doping bottles and 

documentation. They are also informed about ADAMS and 

the athlete biological passport. 

Banned 

substances 

To introduce 

banned substances 

and the 

consequences 

they can have on 

athletes’ health 

The risks associated with the most common types of banned 

performance-enhancing substances (e.g., anabolic steroids, 

stimulants, erythropoietin) are explained, and participants 

watch a video of the East German shot putter, Heidi 

Krieger. They are also introduced to the process of 

obtaining a Therapeutic Use Exemption (TUE).   

Sport 

supplements 

To inform 

participants of the 

risks associated 

with sport 

supplements (e.g., 

protein, energy 

drinks, creatine) 

Participants are informed about the potential contamination 

of sport supplements with banned substances and are 

instructed to check sport supplements using the Informed-

Sport website. Cases of athletes failing a drug test due to 

contamination of sport supplements are presented. 

Participants are also asked to assess the need of sport 

supplements and consider if the benefits are the result of a 

placebo effect. 

Nutrition To discuss the 

role of nutrition 

and its benefits 

for performance 

and recovery  

Information about carbohydrates, proteins, fats, vitamins, 

and minerals is presented and how to use these pre, during, 

and post competition is discussed. Participants are asked to 

examine their own nutrition using the MyFitnessPal app 

and identify the areas of their diet that could be improved. 

Whistleblowing To discuss the 

importance of 

whistleblowing in 

protecting clean 

athletes 

Whistleblowing is explained, and examples of athletes who 

blew the whistle (e.g., Yuliya Stepanova) are presented. 

Participants are informed how to use the WADA Speak-Up 

website, and they are asked to test their knowledge about 

anti-doping rules and regulations using the WADA Play-

True quiz. 

Note. The aim of the educational intervention was to introduce doping and the doping control 

process, and to provide information about the health consequences of banned substances, the risks 

of sport supplements, and healthy nutrition. Whistleblowing was also covered in this intervention. 
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Table 3 
      

Participant Characteristics by Country and Intervention, k = 33, N = 303 

  
Intervention – UK 

 
Intervention - Greece 

Variable    

Moral  

(n = 66) 

Educational  

(n = 55)   

Moral  

(n = 102) 

Educational  

(n = 80) 

Clubs 

Number of Clubs 6 6  10 11 

Sex Male 3 3  4 4 

 
Female 0 2  2 3 

 
Mixed 3 1  4 4 

Sport type Individual 0 1  5 5 

 
Team 4 5  5 6 

 
Mixed 2 0  0 0 

Athletes 

Sex Male 50 (16.5%) 34 (11.2%) 
 

66 (21.8%) 51 (16.8%) 

 
Female 16 (5.3%) 21 (6.9%) 

 
36 (11.9%) 29 (9.6%) 

Sport type Individual  6 (2.0%) 6 (2.0%) 
 

41 (13.5%) 41 (13.5%) 

 
Team 59 (19.5%) 49 (16.2%) 

 
61 (20.1%) 39 (12.9%) 

M / Mdn (SD) 

Age 
 

16.61 / 17 (0.68) 18.00 / 17 (1.83) 
 

18.19 / 19 (2.49) 19.16 / 19 (1.69) 

Years training  8.83 / 9 (2.95) 8.31 / 10 (3.45) 
 

5.89 / 5 (3.90) 8.29 / 8.5 (3.49) 

Hours/week training 11.11 / 14 (4.94) 6.89 / 6 (3.12) 
 

7.84 / 6 (3.68) 8.64 / 8 (4.33) 
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Table 4 
 

               
Reliability Estimates for all Scales and Descriptive Statistics by Country and Intervention 

  Intervention - UK   Intervention - Greece 

  Moral   Educational  Moral   Educational 

Outcome ! N M SD   N M SD   N M SD   N M SD 

Doping likelihood (pre) .86 66 2.37 1.49  55 2.88 1.69  102 2.36 1.40  80 2.30 1.17 

Doping likelihood (post) .88 61 1.97 1.22  51 2.37 1.56  83 1.73 0.97  77 1.94 1.13 

Doping likelihood (3-month follow up) .89 50 1.83 1.13  41 2.00 1.39  76 1.68 0.92  64 1.96 1.21 

Doping likelihood (6-month follow up) .89 55 1.68 1.13  34 1.85 1.12  76 1.54 0.82  72 2.13 1.45 

Moral identity (pre) .76 65 5.65 1.16  55 5.86 1.08  102 5.76 1.19  80 5.91 0.95 

Moral identity (post) .85 60 5.62 1.21  51 6.24 0.84  83 6.23 0.96  77 6.00 0.96 

Moral identity (3-month follow up) .78 50 5.66 1.12  41 6.15 1.05  76 6.18 0.82  64 6.00 0.84 

Moral identity (6-month follow up) .80 55 5.81 1.26  34 6.12 1.01  76 6.27 0.70  72 5.72 1.12 

Moral disengagement (pre) .75 66 2.37 0.87  55 2.47 0.88  102 1.91 0.78  80 2.23 1.05 

Moral disengagement (post) .74 61 2.15 0.88  51 2.07 0.66  83 1.71 0.75  77 1.73 0.68 

Moral disengagement (3-month follow up) .81 51 2.09 1.10  41 2.09 0.89  76 1.62 0.64  64 1.85 0.83 

Moral disengagement (6-month follow up) .77 55 1.92 0.93  34 1.86 0.74  76 1.49 0.60  72 1.81 0.79 

Moral atmosphere (pre) .92 65 2.34 1.01  55 2.78 1.37  102 2.61 1.11  80 2.77 1.06 

Moral atmosphere (post) .90 61 2.30 1.08  51 2.45 1.09  83 2.25 0.89  77 2.53 0.99 

Moral atmosphere (3-month follow up) .93 51 1.94 0.92  41 2.06 0.98  76 2.11 0.88  64 2.65 1.19 

Moral atmosphere (6-month follow up) .92 55 1.96 1.00  34 1.90 0.87  76 2.02 0.81  72 2.37 1.00 

Anticipated guilt (pre) .90 65 5.34 1.45  55 5.24 1.51  102 5.37 1.28  80 5.07 1.45 

Anticipated guilt (post) .91 60 5.56 1.48  51 5.80 1.19  83 5.68 1.28  77 5.32 1.41 

Anticipated guilt (3-month follow up) .93 50 5.84 1.42  41 5.94 1.41  76 5.74 1.24  64 5.32 1.40 

Anticipated guilt (6-month follow up) .93 55 5.83 1.62   34 5.99 1.34   76 5.54 1.46   72 5.41 1.43 
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Table 5        

Results for Pre-Post Changes in Multilevel Piecewise Linear Growth Models for Study Outcomes  

 

Intention-to-Treat Analysis 

N = 303, k = 33  

Per-Protocol Analysis 

n = 172, k = 32 

  Estimate 95% CI ES   Estimate 95% CI ES 

Doping Likelihood 

Time  -0.65 (0.27) [-1.19, -0.13] -.46  -0.91 (0.33) [-1.60, -0.28] -.65 

Time*Intervention 0.16 (0.35) [-0.53, 0.86] .11  0.72 (0.45) [-0.16, 1.63] .52 

Time*Country 0.11 (0.33) [-0.54, 0.74] .08  0.57 (0.38) [-0.17, 1.34] .41 

Time*Interv.*Country -0.41 (0.45) [-1.30, 0.48] -.29  -1.31 (0.54) [-2.38, -0.26] -.94 

Moral Identity 

Time  0.38 (0.21) [-0.04, 0.78] .35  0.29 (0.24) [-0.20, 0.76] .30 

Time*Intervention -0.37 (0.28) [-0.92, 0.17] -.34  -0.47 (0.32) [-1.12, 0.14] -.48 

Time*Country -0.25 (0.25) [-0.75, 0.25] -.23  -0.10 (0.28) [-0.65, 0.45] -.10 

Time*Interv.*Country 0.57 (0.35) [-0.11, 1.25] .52  0.49 (0.39) [-0.25, 1.28] .50 

Moral Disengagement 

Time  -0.51 (0.17) [-0.84, -0.18] -.56  -0.49 (0.22) [-0.93, -0.04] -.53 

Time*Intervention 0.23 (0.22) [-0.20, 0.67] .25  0.03 (0.30) [-0.57, 0.60] .03 

Time*Country -0.03 (0.20) [-0.43, 0.38] -.03  -0.10 (0.26) [-0.62, 0.41] -.11 

Time*Interv.*Country 0 (0.28) [-0.58, 0.54] .00  0.22 (0.35) [-0.47, 0.94] .24 

Moral Atmosphere 

Time  -0.26 (0.23) [-0.70, 0.19] -.23  -0.11 (0.30) [-0.73, 0.46] -.10 

Time*Intervention 0.23 (0.30) [-0.37, 0.82] .20  0.32 (0.39) [-0.43, 1.11] .30 

Time*Country 0.09 (0.28) [-0.47, 0.63] .08  0.08 (0.34) [-0.58, 0.78] .07 

Time*Interv.*Country -0.51 (0.39) [-1.28, 0.25] -.45  -0.70 (0.47) [-1.64, 0.22] -.65 

Anticipated Guilt 

Time  0.49 (0.24) [0.03, 0.98] .35  0.43 (0.35) [-0.26, 1.13] .31 

Time*Intervention -0.26 (0.31) [-0.89, 0.35] -.19  -0.47 (0.45) [-1.36, 0.44] -.34 

Time*Country -0.23 (0.29) [-0.81, 0.34] -.16  -0.16 (0.40) [-0.94, 0.65] -.12 

Time*Interv.*Country 0.35 (0.40) [-0.42, 1.14] .25  0.54 (0.54) [-0.54, 1.59] .39 

Note. Intervention: 0 = educational, 1 = moral; country: 0 = UK, 1 = Greece; Intention-to-treat 

analyses included all cases available. Per-protocol analysis included cases who completed all six 

intervention sessions and provided responses to all waves of measurement (i.e., listwise deletion). 

Posterior standard deviations are in parenthesis. CI = credibility interval; ES = effect size, expressed 

in the baseline standard deviation units; values between 0.20 and 0.49 constitute a small effect, 0.50 

to 0.79 a medium effect, and 0.80 or greater a large effect. All effects (including those for the 

control variables) are reported in the supplementary file. The full model was adjusted for sex. 
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Table 6        

Adjusted Pre-Post Changes in Study Outcomes by Country and Intervention 

 

Intention-to-Treat Analysis 

N = 303, k = 33  

Per-Protocol Analysis 

n = 172, k = 32 

  ΔM (SD) 95% CI ES   ΔM (SD) 95% CI ES 

Doping Likelihood 

UK: Moral  -0.49 (0.25) [-0.99, -0.01] -.34  -0.20 (0.32) [-0.83, 0.43] -.14 

UK: Educational  -0.65 (0.27) [-1.19, -0.13] -.46  -0.91 (0.33) [-1.60, -0.28] -.66 

Greece: Moral  -0.79 (0.21) [-1.23, -0.38] -.56  -0.94 (0.23) [-1.39, -0.49] -.68 

Greece: Educational -0.54 (0.22) [-0.99, -0.12] -.38   -0.35 (0.24) [-0.82, 0.11] -.25 

Moral Identity 

UK: Moral  0 (0.19) [-0.38, 0.38] .00  -0.19 (0.23) [-0.64, 0.25] -.19 

UK: Educational  0.38 (0.21) [-0.04, 0.78] .34  0.29 (0.24) [-0.20, 0.76] .30 

Greece: Moral  0.33 (0.17) [-0.01, 0.64] .30  0.21 (0.17) [-0.12, 0.53] .22 

Greece: Educational 0.13 (0.17) [-0.21, 0.45] .12   0.19 (0.17) [-0.16, 0.52] .20 

Moral Disengagement 

UK: Moral  -0.27 (0.15) [-0.58, 0.03] -.30  -0.46 (0.21) [-0.88, -0.07] -.50 

UK: Educational  -0.51 (0.17) [-0.84, -0.18] -.55  -0.49 (0.22) [-0.93, -0.04] -.53 

Greece: Moral  -0.31 (0.13) [-0.58, -0.05] -.33  -0.33 (0.16) [-0.65, -0.04] -.36 

Greece: Educational -0.53 (0.13) [-0.80, -0.28] -.58   -0.58 (0.16) [-0.90, -0.28] -.64 

Moral Atmosphere 

UK: Moral  -0.03 (0.21) [-0.45, 0.39] -.03  0.22 (0.27) [-0.31, 0.74] .20 

UK: Educational  -0.26 (0.23) [-0.70, 0.19] -.23  -0.11 (0.30) [-0.73, 0.46] -.10 

Greece: Moral  -0.45 (0.18) [-0.82, -0.10] -.40  -0.40 (0.20) [-0.80, 0.01] -.37 

Greece: Educational -0.17 (0.18) [-0.53, 0.19] -.15   -0.03 (0.21) [-0.44, 0.39] -.02 

Anticipated Guilt 

UK: Moral  0.23 (0.22) [-0.20, 0.65] .16  -0.03 (0.31) [-0.64, 0.59] -.02 

UK: Educational  0.49 (0.24) [0.03, 0.98] .35  0.43 (0.35) [-0.26, 1.13] .31 

Greece: Moral  0.35 (0.19) [-0.02, 0.73] .25  0.35 (0.23) [-0.11, 0.80] .25 

Greece: Educational 0.26 (0.19) [-0.12, 0.64] .19   0.28 (0.24) [-0.19, 0.75] .20 

Note. Intention-to-treat analyses included all cases available. Per-protocol analysis included cases 

who completed all intervention sessions (six) and provided responses to all waves of 

measurement (i.e., listwise deletion). Posterior standard deviations are in parenthesis. CI = 

credibility interval; ES = effect size, expressed in the baseline standard deviation units, with 

values between 0.20 and 0.49 constitute a small effect, 0.50 to 0.79 a medium effect, and 0.80 or 

greater a large effect. 
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Figure 2 

Changes in Outcomes as a Function of Time and Intervention 

 
Note. This figure shows adjusted means in doping likelihood (Panel A), moral identity (Panel B), 

moral disengagement (Panel C), moral atmosphere (Panel D), and anticipated guilt (Panel E) 

across the four time points for each intervention group, using all available data (Nclubs = 33, 

Nathletes = 303).  
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Figure 3 

Changes in Doping Likelihood as a Function of Intervention in the UK (Panel A) and Greece 

(Panel B)  

Note. This figure illustrates the interaction between Intervention, Country and Time on doping 

likelihood, revealed in the per-protocol analysis. In the UK, the moral intervention showed a 

small nonsignificant change from pre to post (ES = -.14), but the educational intervention 

showed a large significant change (ES = -.68). In Greece, the moral intervention showed a large 

significant change (ES = -.68) but the educational showed a small nonsignificant change (ES = -

.25). ES = Effect size
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Supplementary Material 

 

 

Table S1         

Results of Confirmatory Factor Analysis for Measured Variables 

  N !"  df CFI TLI RMSEA 90% CI SRMR 

Moral Identity (pre) 303 40.4 9 .917 .862 .107 [.075, .142] .047 

Moral Identity (post) 272 39.3 9 .914 .857 .111 [.077, .148] .053 

Moral Identity (3-month follow up) 232 50.0 9 .899 .832 .140 [.104, .179] .051 

Moral Identity (6-month follow up) 237 27.4 9 .944 .906 .093 [.054, .134] .046 

Moral disengagement (pre) 302 82.1 9 .943 .905 .164 [.133, .197] .034 

Moral disengagement (post) 272 96.3 9 .913 .855 .189 [.156, .224] .044 

Moral disengagement (3-month follow up) 232 84.3 9 .928 .880 .190 [.154, .228] .039 

Moral disengagement (6-month follow up) 237 58.3 9 .950 .916 .152 [.116, .190] .032 

Moral atmosphere (pre) 302 112.4 5 .902 .804 .267 [.225, .311] .062 

Moral atmosphere (post) 271 33.5 5 .967 .934 .145 [.101, .193] .028 

Moral atmosphere (3-month follow up) 231 14.0 5 .990 .980 .088 [.035, .145] .018 

Moral atmosphere (6-month follow up) 237 81.7 5 .926 .853 .254 [.208, .304] .040 

Note. CFI = comparative fit index; TLI = Tucker Lewis index; RMSEA = root mean square error of approximation; CI = 

confidence interval; SRMR = standardized root mean square residual. 
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Table S2        

Results for Multilevel Piecewise Linear Growth Model for Doping Likelihood 

 Intention-to-Treat Analysis  Per-Protocol Analysis 

  Estimate 95% CI ES  Estimate 95% CI ES 

Baseline 2.96 (0.33) [2.29, 3.59]   2.94 (0.43) [2.09, 3.78]  

Baseline*Intervention -0.49 (0.44) [-1.34, 0.40] -.34  -0.70 (0.58) [-1.83, 0.45] -.50 

Baseline*Country -0.54 (0.40) [-1.32, 0.25] -.38  -0.59 (0.49) [-1.58, 0.37] -.42 

Baseline*Interv.*Country 0.63 (0.56) [-0.47, 1.74] .44  1.13 (0.69) [-0.21, 2.51] .81 

Baseline*Sex -0.42 (0.23) [-0.86, 0.04] -.29   -0.56 (0.27) [-1.07, -0.03] -.40 

Pre – post        

Time  -0.65 (0.27) [-1.19, -0.13] -.46  -0.91 (0.33) [-1.6, -0.28] -.65 

Time*Intervention 0.16 (0.35) [-0.53, 0.86] .11  0.72 (0.45) [-0.16, 1.63] .52 

Time*Country 0.11 (0.33) [-0.54, 0.74] .08  0.57 (0.38) [-0.17, 1.34] .41 

Time*Interv.*Country -0.41 (0.45) [-1.30, 0.48] -.29  -1.31 (0.54) [-2.38, -0.26] -.94 

Time*Sex 0.35 (0.21) [-0.05, 0.77] .25   0.29 (0.22) [-0.15, 0.73] .21 

Post – 3-month follow up  

Time  -0.09 (0.24) [-0.55, 0.39] -.06  0.14 (0.28) [-0.40, 0.70] .10 

Time*Intervention -0.05 (0.31) [-0.67, 0.55] -.04  -0.39 (0.37) [-1.13, 0.33] -.28 

Time*Country 0.17 (0.28) [-0.39, 0.74] .12  -0.23 (0.32) [-0.85, 0.40] -.17 

Time*Interv.*Country -0.04 (0.39) [-0.82, 0.74] -.03  0.46 (0.44) [-0.41, 1.34] .33 

Time*Sex -0.16 (0.18) [-0.52, 0.19] -.11   -0.10 (0.19) [-0.47, 0.26] -.07 

3-month – 6-month follow up 

Time  -0.12 (0.24) [-0.61, 0.35] -.08  -0.13 (0.33) [-0.78, 0.53] -.09 

Time*Intervention 0.08 (0.32) [-0.52, 0.72] .06  0.32 (0.45) [-0.52, 1.24] .23 

Time*Country 0.39 (0.29) [-0.17, 0.99] .27  0.45 (0.38) [-0.30, 1.21] .32 

Time*Interv.*Country -0.43 (0.40) [-1.24, 0.32] -.30  -0.75 (0.53) [-1.82, 0.27] -.54 

Time*Sex -0.18 (0.17) [-0.52, 0.15] -.13   -0.16 (0.18) [-0.52, 0.19] -.12 

Note. Intervention: 0 = educational, 1 = moral; country: 0 = UK, 1 = Greece; sex: 0 = male, 1 = female. 

Intention-to-treat analysis included all cases available. Per-protocol analysis included cases who 

completed all six intervention sessions and provided responses to all waves of measurement (i.e., listwise 

deletion). Posterior standard deviations are in parenthesis. CI = credibility intervals; ES = effect size, 

expressed in the baseline standard deviation units; values between 0.20 and 0.49 constitute a small effect, 

0.50 to 0.79 a medium effect, and 0.80 or greater a large effect. 
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Table S3        

Results for Multilevel Piecewise Linear Growth Model for Moral Identity 

 Intention-to-Treat Analysis  Per-Protocol Analysis 

  Estimate 95% CI ES  Estimate 95% CI ES 

Baseline 5.65 (0.23) [5.21, 6.11]   5.67 (0.26) [5.13, 6.17]  

Baseline*Intervention -0.11 (0.30) [-0.71, 0.48] -.10  -0.36 (0.35) [-1.04, 0.34] -.37 

Baseline*Country 0.07 (0.28) [-0.49, 0.62] .06  0.02 (0.30) [-0.57, 0.63] .02 

Baseline*Interv.*Country 0.05 (0.38) [-0.70, 0.82] .05  0.47 (0.42) [-0.37, 1.31] .48 

Baseline*Sex 0.49 (0.17) [0.16, 0.81] .45   0.49 (0.18) [0.14, 0.84] .50 

Pre – post        

Time  0.38 (0.21) [-0.04, 0.78] .35  0.29 (0.24) [-0.20, 0.76] .30 

Time*Intervention -0.37 (0.28) [-0.92, 0.17] -.34  -0.47 (0.32) [-1.12, 0.14] -.48 

Time*Country -0.25 (0.25) [-0.75, 0.25] -.23  -0.10 (0.28) [-0.65, 0.45] -.10 

Time*Interv.*Country 0.57 (0.35) [-0.11, 1.25] .52  0.49 (0.39) [-0.25, 1.28] .50 

Time*Sex 0.01 (0.16) [-0.29, 0.33] .01   0.08 (0.16) [-0.22, 0.39] .08 

Post – 3-month follow up  

Time  -0.15 (0.24) [-0.63, 0.32] -.14  -0.12 (0.28) [-0.65, 0.43] -.12 

Time*Intervention 0.19 (0.32) [-0.44, 0.82] .17  0.53 (0.36) [-0.19, 1.24] .54 

Time*Country 0.06 (0.29) [-0.51, 0.63] .05  -0.04 (0.32) [-0.66, 0.59] -.04 

Time*Interv.*Country -0.20 (0.40) [-0.99, 0.60] -.18  -0.47 (0.43) [-1.32, 0.39] -.48 

Time*Sex 0.09 (0.18) [-0.27, 0.43] .08   0.05 (0.19) [-0.32, 0.41] .05 

3-month – 6-month follow up 

Time  -0.09 (0.23) [-0.54, 0.37] -.08  -0.05 (0.27) [-0.57, 0.49] -.05 

Time*Intervention 0.21 (0.29) [-0.37, 0.77] .19  0.09 (0.36) [-0.62, 0.80] .09 

Time*Country -0.16 (0.27) [-0.68, 0.37] -.15  -0.09 (0.31) [-0.71, 0.52] -.09 

Time*Interv.*Country 0.11 (0.36) [-0.60, 0.83] .10  0.17 (0.43) [-0.69, 1.02] .17 

Time*Sex 0.01 (0.16) [-0.30, 0.34] .01   -0.10 (0.18) [-0.45, 0.27] -.10 

Note. Intervention: 0 = educational, 1 = moral; country: 0 = UK, 1 = Greece; sex: 0 = male, 1 = female. 

Intention-to-treat analysis included all cases available. Per-protocol analysis included cases who 

completed all six intervention sessions and provided responses to all waves of measurement (i.e., 

listwise deletion). Posterior standard deviations are in parenthesis. CI = credibility intervals; ES = effect 

size, expressed in the baseline standard deviation units; values between 0.20 and 0.49 constitute a small 

effect, 0.50 to 0.79 a medium effect, and 0.80 or greater a large effect. 
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Table S4        

Results for Multilevel Piecewise Linear Growth Model for Moral Disengagement 

 Intention-to-Treat Analysis  Per-Protocol Analysis 

  Estimate 95% CI ES  Estimate 95% CI ES 

Baseline 2.64 (0.23) [2.18, 3.09]   2.49 (0.31) [1.86, 3.10]  

Baseline*Intervention -0.15 (0.31) [-0.75, 0.46] -.16  0.04 (0.42) [-0.75, 0.90] .04 

Baseline*Country -0.26 (0.28) [-0.81, 0.30] -.28  -0.14 (0.36) [-0.84, 0.60] -.15 

Baseline*Interv.*Country -0.09 (0.39) [-0.84, 0.69] -.10  -0.26 (0.50) [-1.28, 0.71] -.28 

Baseline*Sex -0.53 (0.15) [-0.82, -0.24] -.58   -0.60 (0.19) [-0.98, -0.25] -.65 

Pre – post        

Time  -0.51 (0.17) [-0.84, -0.18] -.56  -0.49 (0.22) [-0.93, -0.04] -.53 

Time*Intervention 0.23 (0.22) [-0.20, 0.67] .25  0.03 (0.30) [-0.57, 0.60] .03 

Time*Country -0.03 (0.20) [-0.43, 0.38] -.03  -0.10 (0.26) [-0.62, 0.41] -.11 

Time*Interv.*Country 0 (0.28) [-0.58, 0.54] .00  0.22 (0.35) [-0.47, 0.94] .24 

Time*Sex 0.19 (0.11) [-0.03, 0.42] .21   0.28 (0.14) [0.02, 0.56] .31 

Post – 3-month follow up  

Time  0.09 (0.17) [-0.26, 0.42] .10  0.06 (0.25) [-0.44, 0.54] .07 

Time*Intervention -0.17 (0.23) [-0.62, 0.30] -.19  0.15 (0.33) [-0.49, 0.81] .16 

Time*Country 0 (0.21) [-0.42, 0.41] .00  0.01 (0.29) [-0.56, 0.58] .01 

Time*Interv.*Country -0.02 (0.29) [-0.61, 0.56] -.02  -0.35 (0.40) [-1.15, 0.42] -.38 

Time*Sex 0.10 (0.13) [-0.15, 0.36] .11   0.12 (0.15) [-0.17, 0.40] .13 

3-month – 6-month follow up 

Time  -0.07 (0.18) [-0.43, 0.28] -.08  -0.06 (0.23) [-0.51, 0.41] -.07 

Time*Intervention -0.06 (0.23) [-0.51, 0.39] -.07  -0.03 (0.31) [-0.64, 0.57] -.03 

Time*Country 0.08 (0.21) [-0.32, 0.51] .09  0.14 (0.27) [-0.39, 0.67] .15 

Time*Interv.*Country -0.06 (0.29) [-0.63, 0.51] -.07  -0.13 (0.37) [-0.86, 0.60] -.14 

Time*Sex -0.09 (0.12) [-0.34, 0.15] -.10   -0.14 (0.15) [-0.44, 0.14] -.15 

Note. Intervention: 0 = educational, 1 = moral; country: 0 = UK, 1 = Greece; sex: 0 = male, 1 = female. 

Intention-to-treat analysis included all cases available. Per-protocol analysis included cases who 

completed all six intervention sessions and provided responses to all waves of measurement (i.e., listwise 

deletion). Posterior standard deviations are in parenthesis. CI = credibility intervals; ES = effect size, 

expressed in the baseline standard deviation units; values between 0.20 and 0.49 constitute a small effect, 

0.50 to 0.79 a medium effect, and 0.80 or greater a large effect. 
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Table S5        

Results for Multilevel Piecewise Linear Growth Model for Moral Atmosphere 

 Intention-to-Treat Analysis  Per-Protocol Analysis 

  Estimate 95% CI ES  Estimate 95% CI ES 

Baseline 2.73 (0.35) [2.02, 3.42]   2.70 (0.43) [1.85, 3.55]  

Baseline*Intervention -0.36 (0.49) [-1.31, 0.62] -.32  -0.30 (0.56) [-1.41, 0.82] -.28 

Baseline*Country 0.07 (0.43) [-0.79, 0.92] .06  0 (0.50) [-0.99, 0.98] .00 

Baseline*Interv.*Country 0.37 (0.61) [-0.85, 1.58] .33  0.38 (0.69) [-0.98, 1.73] .35 

Baseline*Sex -0.15 (0.19) [-0.53, 0.24] -.13   -0.22 (0.23) [-0.67, 0.24] -.20 

Pre – post        

Time  -0.26 (0.23) [-0.70, 0.19] -.23  -0.11 (0.30) [-0.73, 0.46] -.10 

Time*Intervention 0.23 (0.30) [-0.37, 0.82] .20  0.32 (0.39) [-0.43, 1.11] .30 

Time*Country 0.09 (0.28) [-0.47, 0.63] .08  0.08 (0.34) [-0.58, 0.78] .07 

Time*Interv.*Country -0.51 (0.39) [-1.28, 0.25] -.45  -0.70 (0.47) [-1.64, 0.22] -.65 

Time*Sex -0.08 (0.16) [-0.39, 0.24] -.07   -0.22 (0.19) [-0.59, 0.16] -.20 

Post – 3-month follow up  

Time  -0.42 (0.25) [-0.91, 0.09] -.37  -0.44 (0.35) [-1.14, 0.27] -.41 

Time*Intervention -0.03 (0.33) [-0.70, 0.61] -.03  -0.13 (0.46) [-1.02, 0.78] -.12 

Time*Country 0.46 (0.30) [-0.14, 1.05] .41  0.41 (0.40) [-0.38, 1.21] .38 

Time*Interv.*Country -0.17 (0.42) [-1.00, 0.67] -.15  -0.01 (0.55) [-1.12, 1.08] -.01 

Time*Sex 0.08 (0.18) [-0.29, 0.43] .07   0.17 (0.22) [-0.28, 0.60] .16 

3-month – 6-month follow up 

Time  -0.20 (0.25) [-0.68, 0.29] -.18  -0.21 (0.33) [-0.86, 0.44] -.19 

Time*Intervention 0.23 (0.32) [-0.42, 0.87] .20  0.31 (0.42) [-0.52, 1.15] .29 

Time*Country -0.05 (0.29) [-0.62, 0.53] -.04  -0.06 (0.38) [-0.84, 0.70] -.06 

Time*Interv.*Country -0.12 (0.40) [-0.91, 0.68] -.11  -0.24 (0.52) [-1.28, 0.78] -.22 

Time*Sex 0.05 (0.16) [-0.26, 0.37] .04   0.17 (0.20) [-0.21, 0.58] .16 

Note. Intervention: 0 = educational, 1 = moral; country: 0 = UK, 1 = Greece; sex: 0 = male, 1 = female. 

Intention-to-treat analyses included all cases available. Per-protocol analysis included cases who 

completed all six intervention sessions and provided responses to all waves of measurement (i.e., 

listwise deletion). Posterior standard deviations are in parenthesis. CI = credibility interval; ES = effect 

size, expressed in the baseline standard deviation units; values between 0.20 and 0.49 constitute a small 

effect, 0.50 to 0.79 a medium effect, and 0.80 or greater a large effect. 
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Table S6        

Results for Multilevel Piecewise Linear Growth Model for Anticipated Guilt 

 Intention-to-Treat Analysis  Per-Protocol Analysis 

  Estimate 95% CI ES  Estimate 95% CI ES 

Baseline 5.04 (0.35) [4.35, 5.74]   4.97 (0.52) [3.94, 5.99]  

Baseline*Intervention 0.15 (0.47) [-0.81, 1.07] .11  0.20 (0.67) [-1.16, 1.5] .14 

Baseline*Country -0.25 (0.43) [-1.11, 0.60] -.18  -0.23 (0.60) [-1.42, 0.96] -.17 

Baseline*Interv.*Countr

y 0.06 (0.60) [-1.12, 1.25] .04  -0.06 (0.80) [-1.63, 1.57] -.04 

Baseline*Sex 0.68 (0.23) [0.24, 1.13] .48   0.82 (0.29) [0.26, 1.38] .59 

Pre – post        

Time  0.49 (0.24) [0.03, 0.98] .35  0.43 (0.35) [-0.26, 1.13] .31 

Time*Intervention -0.26 (0.31) [-0.89, 0.35] -.19  -0.47 (0.45) [-1.36, 0.44] -.34 

Time*Country -0.23 (0.29) [-0.81, 0.34] -.16  -0.16 (0.40) [-0.94, 0.65] -.12 

Time*Interv.*Country 0.35 (0.40) [-0.42, 1.14] .25  0.54 (0.54) [-0.54, 1.59] .39 

Time*Sex 0.10 (0.18) [-0.26, 0.46] .07   0.06 (0.22) [-0.38, 0.50] .04 

Post – 3-month follow up  

Time  -0.02 (0.27) [-0.56, 0.49] -.01  -0.33 (0.48) [-1.41, 0.50] -.24 

Time*Intervention 0.28 (0.35) [-0.40, 0.99] .20  0.68 (0.64) [-0.50, 2.04] .49 

Time*Country 0.01 (0.32) [-0.60, 0.65] .01  0.34 (0.56) [-0.64, 1.58] .24 

Time*Interv.*Country -0.21 (0.44) [-1.09, 0.66] -.15  -0.56 (0.78) [-2.21, 0.91] -.40 

Time*Sex 0.05 (0.20) [-0.34, 0.43] .04   -0.09 (0.26) [-0.61, 0.40] -.06 

3-month – 6-month follow up 

Time  -0.03 (0.30) [-0.63, 0.56] -.02  0.48 (0.60) [-0.57, 1.79] .35 

Time*Intervention -0.02 (0.38) [-0.77, 0.73] -.01  -0.07 (0.80) [-1.71, 1.43] -.05 

Time*Country 0.09 (0.36) [-0.61, 0.79] .06  -0.46 (0.70) [-1.98, 0.79] -.33 

Time*Interv.*Country -0.25 (0.47) [-1.19, 0.69] -.18  -0.22 (0.97) [-2.05, 1.82] -.16 

Time*Sex 0.02 (0.21) [-0.39, 0.44] .01   0.10 (0.28) [-0.43, 0.64] .07 

Note. Intervention: 0 = educational, 1 = moral; country: 0 = UK, 1 = Greece; sex: 0 = male, 1 = 

female. Intention-to-treat analysis included all cases available. Per-protocol analysis included 

cases who completed all six intervention sessions and provided responses to all waves of 

measurement (i.e., listwise deletion). Posterior standard deviations are in parenthesis. CI = 

credibility interval; ES = effect size, expressed in the baseline standard deviation units; values 

between 0.20 and 0.49 constitute a small effect, 0.50 to 0.79 a medium effect, and 0.80 or greater 

a large effect. 
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CONSORT 2010 checklist of information to include when reporting a randomised trial* 2 

 3 

Section/Topic 

Item 

No Checklist item 

Reported on 

page No 

Title and abstract 

 1a Identification as a randomised trial in the title 1  

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see 

CONSORT for abstracts) 

2 

Introduction 

Background and 

objectives 

2a Scientific background and explanation of rationale 5-7 

2b Specific objectives or hypotheses 8 

Methods 

Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 11 

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons N/A 

Participants 4a Eligibility criteria for participants 11 

4b Settings and locations where the data were collected 15 

Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they 

were actually administered 

9-11, Tables 2-3, 

15 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 
were assessed 

12-15 

6b Any changes to trial outcomes after the trial commenced, with reasons N/A 

Sample size 7a How sample size was determined N/A 

7b When applicable, explanation of any interim analyses and stopping guidelines N/A 

Randomisation:    

 Sequence 

generation 

8a Method used to generate the random allocation sequence N/A 

8b Type of randomisation; details of any restriction (such as blocking and block size) 12 

 Allocation 

concealment 
mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 

describing any steps taken to conceal the sequence until interventions were assigned 

N/A 

 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 

interventions 

12 
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Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 
assessing outcomes) and how 

N/A 

11b If relevant, description of the similarity of interventions N/A 

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 15-16 

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses 17 

Results 

Participant flow (a 
diagram is strongly 

recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and 
were analysed for the primary outcome 

Figure 1 

13b For each group, losses and exclusions after randomisation, together with reasons Figure 1 

Recruitment 14a Dates defining the periods of recruitment and follow-up 16 

14b Why the trial ended or was stopped N/A 

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group Table 3 

Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis 

was by original assigned groups 

Figure 1 

Outcomes and 
estimation 

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its 
precision (such as 95% confidence interval) 

Tables S2-S6 

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended N/A 

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing 

pre-specified from exploratory 

N/A 

Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) 15 

Discussion 

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses 23-24 

Generalisability 21 Generalisability (external validity, applicability) of the trial findings 24 

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 19-23 

Other information 
 

Registration 23 Registration number and name of trial registry N/A 

Protocol 24 Where the full trial protocol can be accessed, if available N/A 

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 1 

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications 1 

on all the items. If relevant, we also recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, 2 

non-pharmacological treatments, herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for up to date 3 

references relevant to this checklist, see www.consort-statement.org. 4 
 5 


