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Development and validation of the Sports Supplements Beliefs Scale

Abstract

It has been proposed that the use of sports supplements by athletes might lead to the use of banned
substances. This has been termed the gateway hypothesis. Given this hypothesis, if we accept that athletes use
non-banned sports supplements because they believe that they will be effective, a measure of athletes’ beliefs
about supplements might allow practitioners to identify athletes at risk of doping. We report the five-stage
development of the Sports Supplements Beliefs Scale (SSBS). In study 1 we evaluated athletes’ beliefs about
sports supplements by conducting semi-structured interviews on 16 athletes. Inductive and deductive analyses
resulted in a pool of 26 items. In study 2 we recruited a panel of experts and athletes to evaluate the content
validity of the 26 items. 15 items were eliminated at this stage. In study 3 we subjected the responses of 171
athletes to exploratory factor analysis to determine the factor structure of the scale. A two-factor model
emerged, with one strong six-item factor, a less coherent four-item factor, and one item that cross loaded. In
study 4, responses of a sample of 412 team sports athletes were subjected to confirmatory factor analysis. Of
three competing models tested, a six-item single-factor model demonstrated best model fit (x?/df = 2.894,
RMSEA = 0.068; 90% Cl = 0.038 to 0.099, P = 0.146, SRMR = 0.0246, CFI = 0.987, TLI = 0.978, AIC = 50.045, EVCI
=0.122). Factor loadings ranged from 0.4 and 0.9. All t-values were statistically significant (P <0.001) and
ranged from 10.3 to 13.3. In study 5 we examined relationships between scores on the six-item scale and
supplement use. Linear regression indicated that higher scores were significantly associated with the use of a
greater number of supplements (B = 0.534, P <0.001, r? = 0.285) and higher frequency of supplement use (B = -
0.517, P <0.001, r? = 0.267). Scores of users and non-users of supplements differed significantly (mean
differences = 6.37 £ 0.56, U = 8,357, P <0.001), with discriminant function analysis indicating that scores
correctly predicted 76% of sport supplement users and 66% of non-users (Wilks Lambda = 0.760 x> = 110.988, P
<0.001). Whilst future research will be required to demonstrate its predictive validity, the SSBS has utility in the
assessment of athletes’ beliefs about sports supplements. In the context of the gateway hypothesis, SSBS
scores might play a meaningful role in identifying at risk athletes and in evaluating interventions.

Key words: anti-doping; athletes; drugs; factor analysis.
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1.1 Introduction

Doping, the use of banned substances by athletes, undermines the ethos of sport and can place the health of
athletes at risk. To deter doping, national anti-doping agencies devote substantial resources to detecting and
punishing athletes who are using banned substances, with up to 250,000 tests conducted annually (Pound,
Ayotte, Parkinson, Pengilly, & Ryan, 2012). However, analytical findings of drug tests have remained the same
for the past 10 years, with only ~1-2% of tests showing a positive result. The World Anti-Doping Agency has
thus endorsed a preventative approach (World Anti-Doping, 2015) with many researchers seeking to identify
the psychological risk factors for doping (see Ntoumanis et al., 2014 for review) that might inform policy.

In relation to the last point above, it has been proposed that the use of non-banned sport supplements such as
caffeine, creatine and sodium bicarbonate, might be a risk factor for doping. In short, the use of non-banned
substances can lead to the use of banned substances. In a recent meta-analysis (Ntoumanis et al., 2014), the
strongest correlate of doping behaviour was the use of sport supplements. Sports supplements are widely used
by athletes of all ages and abilities (Knapik et al., 2016), with the aim of enhancing performance, recovery,
and/or other sport related factors (Nieper, 2004; Maughan, King, & Lea, 2004; Lun, Erdman, Fung, & Reimer,
2012).

The idea that use of non-banned and arguably safe substances by athletes might lead to the use of banned and
potentially unsafe ones is provocative. However, several hypotheses might explain this association. Thorndike’s
(1911) ‘law of effect,” suggests that the probability of a response being made is increased when followed by a
reward and decreased when followed by discomfort. An athlete using a sport supplement for the first time is
likely to attribute any potential improvements (or decrements) in performance to the supplement, with
improvements in the athlete’s performance suggested to increase the likelihood of future supplement use and
decrements suggested to decrease this. Further positive experiences of supplementation reinforce the belief
that the supplement is effective, and negative experiences reinforce the belief that the supplement is
ineffective. The response to the supplement is thus reinforced by the outcome in performance. This is
underpinned by Pavlovian conditioning, where a stimulus (i.e. sport supplement) is associated with a response
(i.e. improvement in performance), which can reinforce the substances effectiveness (Everitt & Robbins, 2013).
These experiences can create cues that embody affective states and strengthen the association between the
response and the stimuli (Stewart, De Wit, & Eikelboom, 1984). The conditioned effects of a substance can
activate neural mechanisms that mimic the neural activity of the substance, and it is the activation of these
states by conditioned stimuli that initiates further substance use behaviour (Everitt & Robbins, 2005; 2013).
However, with repeated exposure of a substance, the pharmacological effects are often markedly reduced over
time and the brain systems that are normally involved become desensitised to the physiological effects, but
more significantly, become hypersensitive to the associated stimuli (Hyman & Malenka, 2001). Sensitisation of
substances may lead to an increased use of the same substance or use of another, stronger, substance; a
process termed ‘cross-sensitisation’ (Robinson & Berridge, 1993).

Whilst it is clear that numerous hypotheses might explain the progression to strong drugs through the use of
weaker ones, the term ‘gateway hypothesis’ has been used as a coverall. Originally credited to Kandel, (1975),
the gateway hypothesis proposes that individuals become increasingly involved in drugs in stages and in
sequences. Kandel (1975) reported that if adolescents progress to marijuana use, the likelihood of using harder
illicit drugs, such as cocaine and heroin, would significantly increase from 2 and 3% to between 16 and 23%.
More recent epidemiological data report that 56.3% and 84.5% of high school students would smoke tobacco
or drink alcohol before progressing to marijuana and cocaine respectively (Johnston, O’Malley, Miech,
Bachman, & Schulenberg, 2013). Further evidence from the Substance Abuse and Mental Health Services
Administration (2013) revealed that 65% of marijuana users started smoking or drinking before they started
using marijuana, whilst 97% of cocaine users started smoking or drinking before progressing to cocaine.
Fergusson & Horwood (2000) reported that over 99% of illicit drug users in New Zealand would use cannabis
first before progressing to other illicit drugs and Prince van Leeuwen et al. (2013) reported that tobacco use in
the Netherlands was associated with a higher likelihood of developing a marijuana use disorder.

Although the above epidemiological evidence has arguably established a weak drug-strong drug sequence in
which different substances are used, it has not identified what causes the progression from one drug to the
next. For this reason, many authors have criticised the validity of the gateway hypothesis and its causal
mechanisms (Vanyukov et al., 2012; Kleinig, 2015). However, animal studies have shown that the intake of a
‘softer’ drug can increase the intake of a ‘harder’ drug; for example animals sensitised to amphetamines have
shown an increased intake of cocaine (Ferrario & Robinson, 2007), whilst animals given access to sugar
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increase the intake of alcohol (Avena, Carrillo, Needham, Leibowtiz, & Hoebel, 2004) and cross-sensitise to
cocaine (Gosnell, 2005). Levine et al. (2011) proposed a molecular explanation for the gateway hypothesis and
the sequence of drug use, suggesting that exposure to nicotine causes specific changes in the brain that make it
more vulnerable to cocaine addiction. It was also shown that pre-treatment with nicotine greatly alters the
response to cocaine in terms of addicted related behaviour and changes in brain regions critical for addiction
related rewards. Furthermore, and at a molecular level, nicotine enhanced the effect of cocaine when it was
administered for several days prior to the use of cocaine. These results stimulated further analysis of
epidemiology data, where Kandel & Kandel (2014) reported cocaine users would often start using cocaine only
after prolonged smoking of tobacco. Collectively, data suggest that in the general population in Western
societies, there is a well-defined sequence of progression of drug use. That is illicit drug use often starts with a
softer drug and proceeds to harder drug use. The idea of the gateway hypothesis has influenced US drug policy
since the 1950’s (Morral, McCaffrey, & Paddock, 2002).

Whilst the sport-specific database is less well developed than the substance use literature, it is proposed that
in a manner similar to that in which the use of legal recreational drugs (e.g., alcohol and nicotine) leads
progressively to the use of stronger illegal drugs in the general population, the use of sport supplements by
athletes might lead to the use of stronger and often banned substances (Lentillon-Kaestner & Carstairs, 2010;
Hildebrandt, Harty, & Langenbucher, 2012).

The available research in sport is based on the testimony of athletes, and not on experimental or
epidemiological data. Furthermore those testimonies are in relation to a contentious subject, so cannot be
described as entirely unproblematic (for example, it is as plausible that athletes who dope use supplements to
optimise drug effects as it is that athletes who use supplements go on to dope). It must also be made clear that
as is the case with progression from alcohol and marijuana, for example, progression from sport supplements
to doping substances is far from inevitable. However, given both the physiological and epidemiological
evidence above, and given that there is no reason to suggest that sport represents a special case in relation to
substance use, the gateway hypothesis represents a plausible mechanism and warrants further investigation.

As suggested above, anti-doping agencies seek methods to identify athletes more susceptible to doping.
Although still a developing field, the main focus of this work has been involved with the development and
validation of psychometric measures that sufficiently identify and quantify psychological constructs of doping
behaviours (Petréczi et al., 2015). However, obtaining reliable self-report information about explicit doping
behaviours is associated with several ethical and practical challenges, including the considerable problem that
an admission of use of a banned substance can result in the athlete losing their right to participate in sport. For
this reason, researchers generally use one or more psychological constructs as a proxy to doping behaviour. To
date, the validated psychological methods used have mainly focused on quantifying athletes’ attitudes towards
doping (e.g. Petrdczi & Aidman, 2009; Brand, Melzer, & Hagemann, 2011). Athletes reporting more favourable
attitudes towards banned substances are predicted to be more likely to initiate the behaviour. Other cognitive
variables, for example moral disengagement, sport orientation and task and ego orientation, have also been
used to describe an athletes doping mindset (Petrdczi et al., 2015).

Recent data suggest that athletes who use sport supplements tend to express more favourable beliefs about
the effectiveness of these types of substances compared to non-users (Backhouse et al., 2013). Furthermore,
athletes’ beliefs about sport supplements influence future behaviours and intentions (Bell, Dorsch, McCreary,
& Hovey, 2004). Hypothetically therefore, if athletes’ beliefs about sports supplements influence current and
future supplement use, and if current/future supplement use predicts future doping, it is reasonable to suggest
a relationship between current beliefs about supplements and future doping. Given this, an instrument
facilitating the reliable and valid assessment of beliefs about supplements could represent a useful tool in the
development and evaluation of anti-doping interventions. To our knowledge no validated measure of athletes’
beliefs about sport supplements has been published.

Mazanov 2016) emphasised that authors reporting data of relevance to doping should explicitly state their
biases and research aims. Our position is that anti-doping policy is absolutely necessary to both protect the
integrity of sports, which are after all defined by their rules, and even more importantly, to ensure the health
and wellbeing of athletes. We argue that detection and deterrence methods used by anti-doping authorities
are often ineffective and/or draconian (Dimeo, 2016). We value a preventative approach that places emphasis
on providing athletes with education, information and strategies to inform and support their decision to not
use banned performance enhancing substances. Given the possible relationships between athletes’ beliefs
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about sport supplements and doping, the aim of this study was to develop and validate a psychometric
measure that might identify at-risk athletes.

Below we report the multi-stage validation of such a measure that could facilitate future research investigating
the psychological underpinnings of substance use behaviours. Anastasi and Urbina (1997) argue that the
validation of any psychometric instrument requires multiple procedures, which are employed sequentially at
different stages of construction. Validity is thus built into the test at the outset rather than being limited to the
last stages of test development, as in traditional criterion-related validation. Each of these procedures/stages
can be seen as fundamental to demonstrating the two sources of information described by Murphy and
Davidshofer (1998) as representing strong evidence for the validity of measurement, that is, content and
construct validity. Murphy and Davidshofer proposed that the empirical and theoretical basis for the construct,
the interpretability of that construct, the generalisability of the construct definition, and the applicability of the
initial item pool to that definition, all jointly determine the content validity of the questionnaire. Similarly, the
results of empirical item analyses, factor analyses, and criterion analyses jointly indicate construct validity.

In line with the proposals above, we report the results of semi-structured interviews exploring athletes’ beliefs
about sport supplements (study 1), initial instrument development and content validity procedures (study 2),
exploratory and confirmatory factor analyses of responses to the questionnaire from n=171 and n=412 athletes
respectively (studies 3 and 4), and relationships between questionnaire scores and supplement use (study 5).
Our institutional research ethics committee approved all studies. Informed consent was obtained from each
participant in each of the studies prior to their involvement.

Study 1
2.1 Aims

We aimed to explore and demonstrate the empirical basis for the questionnaire through the identification of
themes and dimensions relating to the use of sports supplements by athletes.

2.2 Method

DeVellis (2012) and Lynn (1995) recommend that in questionnaire development, core concepts be identified
using qualitative interviews. We therefore used semi-structure interviews to explore athletes’ beliefs about
sports supplements.

2.2.1 Participants. Sixteen athletes (6 females and 10 males; age = 24 + 3; years training = 10 + 4; hours per
week training = 13 + 4), were recruited via social media. To ensure that responses were not affected by specific
sport cultures and practices, athletes of varying abilities were recruited from various sports including football,
gymnastics, mixed martial arts, rowing, Rugby union, track and field and weightlifting. Participants had a range
of athletic experience, with 13% competing at club level, 19% at county, 19% at regional, 25% at national and
25% at international.

2.2.2 Procedure. Each athlete was interviewed individually by the lead author either face-to-face or via Skype.
Initially adopting a deductive approach, an interview guide based upon the available literature was developed.
However, the semi-structured interview schedule was developed to be sufficiently flexible to allow new
concepts to surface inductively (Ntoumanis, Pensgaard, Martin, & Pipe, 2004).

Athletes were asked to describe their decisions for using or not using sport supplements, the factors that
influenced these decisions, and any experiences of using sport supplements. The semi-structured interviews
consisted of a series of questions of four interrelated sections: 1) what is a sport supplement; 2) experiences of
sport supplements; 3) beliefs about sport supplements and 4) influences to use sport supplements. Interview
times ranged from 36 to 91 minutes (mean * SD = 56 + 21 minutes). All participants had the right to stop the
interview and/or participation at any time. All participants were emailed a copy of the transcript to enable
them to revise responses. Data analyses began only after the athlete accepted the final version of the
transcript.

2.2.3 Data analysis. Audio recordings were transferred onto the software QSR NVivo 10. The lead investigator
read each transcript several times to familiarise himself with the data. This process allowed ordinate and sub-
ordinate themes to emerge. Both deductive and inductive approaches to thematic analysis were used. Data
analysis followed a three-stage coding process adapted from Smith et al., (2010): first, a summary report of the
individual interviews to highlight the most pertinent issues; second a pool of narratives centred on specific
ordinate themes; and third, a thematic grouping structure around sub-ordinate themes.
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2.3 Results

A summary of the main findings is presented in table 1. Four ordinate themes emerged from the data. The first
related to the performance enhancing effects of sport supplements, contained three sub-ordinate themes:
improved performance, higher chance of winning, and competitive edge. A second ordinate theme related to
athletes’ perceptions that sport supplements could help improve recovery and health, also contained three
sub-ordinate themes: improved recovery, overcoming illness, and reduced chance of injury. A third ordinate
theme related to athletes’ perceptions that sport supplements were necessary for performance, and contained
two sub-ordinate themes: performance advantage, and the similarity between the use of supplements and the
use of up-to-date equipment. A final ordinate theme related to the psychological effects associated with sport
supplement use, contained two sub-ordinate themes: confidence and anxiety.

Study 2
3.1 Aims

We aimed to develop a pool of items derived from responses to study 1 and to demonstrate the content
validity of these.

3.2 Method

Based on responses reported in study 1, we developed a pool of 26 items. Subsequently a panel of experts and
athletes assessed the content validity of the resultant measure.

3.2.1 Participants. Participants were a sample of six experts on anti-doping and 23 British athletes. Experts had
all published in the anti-doping literature and were situated in Australia (n = 2), United Kingdom (n = 1), United
States (n = 1), Italy (n = 1) and Canada (n = 1). Athletes (57% male, years training = 11 + 6, hours per week
training = 9 £ 6) were of a variety of ages, the majority aged between 18 and 24 (48%). Athletes competed at
various levels, with county being most common (48%), followed by national (35%), international (13%) and club
(4%). Athletes were drawn from a variety of sports including track and field, weightlifting, triathlon, Rugby
union, field hockey and badminton. No participants from study 1 were recruited to study 2.

3.2.2 Procedures. We developed an online survey to enable academic experts to assess content validity and
sent individual emails to a number of experts worldwide requesting their participation. We provided experts
with the 26 items and asked them to respond on a 4-point Likert type-scale (1 = not relevant; 4 = highly
relevant) as to how they believed each item related to athletes’ beliefs about sport supplements. Free-text
boxes for each item facilitated comments, as did a similar free-text box at the end of the scale. Participants had
a range of athletic experience, with 13% competing at club level, 19% at county, 19% at regional, 25% at
national and 25% at international.

3.3 Results

We summarised expert ratings of content validity by dividing the number of experts who provided a rating of 3
or 4 by the total number of experts (Lynn, 1986). Lynn proposed that when six or more experts review the
content validity index (CVI) of a scale, values equal to or greater than 0.8 are acceptable (see also Polit, Beck, &
Owen, 2007). CVI values of less than 0.8 were evident for seven items and these were removed from further
analysis.

Athletes reported that the items adequately represented their beliefs about sport supplements. However,
athletes reported that certain types of sport supplements do not elicit specific performance effects and
suggested that the type of supplement they used influences their belief about its effects. For example, athletes
who used protein drinks did not believe that this type of supplement would influence performance, but did
believe that it would improve recovery. Based upon these comments, we deleted eight items relating to
specific performance enhancing effects of sport supplements (e.g., fatigue, pain, recovery). A final pool of 11
items remained.

Study 3
4.1 Aims

Following content validity procedures, we examined the factor structure of the 11-item measure. Factor
analysis is a statistical procedure applied to a single set of variables where the researcher is interested in
discovering which variables in the set form coherent subsets that are relatively independent of each other.
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Essentially, the aim of factor analysis is to reduce a large number of variables to a smaller number of factors
(Tabachnick & Fidell, 2007), and to indicate how many factors are needed to describe the data.

Exploratory factor analysis (EFA) is an inductive process that in essence ‘explores’ the data, and results in a set
of latent variables that explain correlations among the measured, or manifest, variables. Marsh and Yeung
(1997) argued that “a long history of factor analytic research has demonstrated that this purely exploratory
approach to factor analysis is typically ineffective” (p. 33), and Hendrickson and Jones (1987), in an often-cited
phrase, suggested that EFA is no more than "an undisciplined romp through a correlation matrix" (p. 105). As a
consequence of its limitations, it has been proposed that EFA is appropriate only when the analyst does not
know what the underlying factor structure of a set of data should be (Biddle, Markland, Gilbourne,
Chatzisarantis, & Sparkes, 2001). Several authors (Anastasi & Urbina, 1997; Marsh & Yeung, 1997; Schutz, 1994;
Schutz & Gessaroli, 1993; Tabachnick & Fidell, 2007) proposed that confirmatory factor analysis (CFA), which
permits the analyst to test an a priori model of relationships between the manifest and latent variables, should
be used in preference to EFA.

However, in studies 1 and 2 above we adopted an empirical and largely atheoretical approach in deriving
items. We therefore posited no a-priori theory as to any potential inter-correlations between items. On this
basis we believe that the optimal approach to demonstrating factorial validity would be to report the results of
both EFA and CFA procedures. We therefore used EFA on a first sample of athletes and subsequently
interrogated, modified and confirmed the resultant factor structure using CFA on a different sample (study 4).

4.2 Method

4.2.1 Participants. Participants were 171 athletes (67% male; years training = 12 + 9; hours per week training =
11 £ 7). Over 25 different sports were represented, with the highest proportions of athletes from athletics
(43%), triathlon (18%), cycling (13%), and weightlifting (5%). Athletes were between the ages of 18 and 24
(24%), 25 and 34 (26%), 35 and 44 (25%) and 45 or older (25%) and were of differing competitive levels with
30% competing at club level, 19% county, 27% national, and 24% international. We recruited athletes via social
media, and requested that they complete the questionnaire via a secure online survey platform
(www.surveymonkey.com).

4.2.2 Procedure. Athletes’ completed the newly developed 11-item instrument, which was labelled the ‘Sport
Supplements Belief Scale’ (SSBS). The SSBS required athletes to respond on a 6-point Likert-type scale with
scores ranging from strongly disagree (1) to strongly agree (6). We used a Likert-type scale following Comrey’s
(1988) recommendations that multiple-choice scales are more reliable and produce better scales than other
formats (e.g., visual analogue scales, checklists).

4.2.3 Data analysis. We inputted data into SPSS v22.0. A missing values analysis indicated that of a possible
1881 data points only 15 (0.7%) were missing from 12 respondents (8%). No respondents had less than 5% of
missing data and Little’s MCAR test revealed data were missing completely at random (x? =146.093, df =50, P =
0.957). We replaced missing values using a multiple imputation model that generated five data sets with a
maximum number of parameters set at 100. The average value of the missing data sets was used for the
subsequent analysis.

We used EFA with the Maximum Likelihood method to examine the dimensionality of responses to items.
Sample size recommendations for EFA vary, but given that 5-10 participants per item are considered
acceptable (Bentler & Chou, 1987), the sample size of 171 for the 11 items is adequate. We used oblique
(promax) rotation, as we anticipated correlation among factors. Factors with eigenvalue greater than 1 were
extracted, primary loadings of 0.3 or above were considered interpretable, and loadings 0.4 or above
considered important (Hair, Black, Babin, & Anderson, 2006). We excluded any item associated with a loading
below 0.3. We report Cronbach’s alpha to indicate the internal consistency of the scale, with adequate
reliability demonstrated at levels above 0.7 (Nunnally, 1978).

4.3 Results

A two-factor model emerged. Item 10 ‘Using supplements makes me optimistic about my performance’ cross-
loaded, so we removed this item and repeated the procedure with 10 items. Once again a two-factor model
emerged with an explained variance of 48.83%. Factor 1 (7-items) appeared to describe the beliefs of athletes
regarding the outcomes of using supplements themselves, whilst Factor 2 (3-items), although less clear, could
be interpreted as normative beliefs of athletes about supplements, that is, athletes’ perceptions that
supplements are an accepted means of performance enhancement. Bartlett’s test of sphericity was significant,
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x> =490.963, df = 15, P <0.001 and the Kaiser-Meyer-Olkin statistic was considered good (0.884). The 10 items
and their respective factor loadings are presented in table 2.

Study 4
5.1 Aims

The penultimate stage of the early development and validation process was to assess the factor structure of
the instrument using confirmatory factor analysis (CFA).

5.2 Method

Confirmatory factor analysis is a statistical procedure for testing theory. As such it contrasts with EFA in that in
CFA, the test developer specifies the item-to-factor loadings in advance and assesses the ‘goodness of fit’
between this model and the reported data. The principal indicator of good model fit is a small and non-
significant 2 (Biddle et al., 2001). However, it is often unclear whether a significant 2 is the result of poor fit or
large sample size (larger samples tend to produce larger values of %2 that are also more likely to be significant,
i.e., a Type | error, whereas small samples may accept poor models, i.e., a Type Il error). To moderate the
effects of sample size on model fit, several authors have recommended that the y? to degrees of freedom ratio
be used in preference to x? alone (e.g. Heene, Hilbert, Draxler, Ziegler, & Biihner, 2011; Marsh, Balla, &
McDonald, 1988) whilst others have suggested that authors rely on other types of fit indices (Byrne, 1998; Hu
& Bentler, 1999). These include Comparative Fit Index (CFl); Root Mean Square Error of Approximation
(RMSEA); Standardized Root Mean Squared Residual (SRMR); Tucker-Lewis Index (TLI), Akaike Information
Criterion (AIC) and the Expected Cross-Validation Index (EVCI).

5.2.1 Participants. Four hundred and sixty-eight competitive male and female athletes (81% male, years
training = 10 £ 6, hours per week training = 6 + 4) volunteered to participate in the study. Over 12 different
sports were represented, with the highest proportions of athletes from Rugby union (54%), football (23%),
hockey (5%), and American football (4%). Athletes were between the ages of 18 and 24 (64%), 25 and 34 (24%),
35 and 44 (4%) and undisclosed (8%) and were of differing competitive levels with 23% competing at club level,
32% county, 26% national, 10% international and 9% undisclosed.

5.2.2 Procedure. We asked athletes to complete the ten-item questionnaire reported in study 3. Athletes were
required to read and respond to each statement on a 6-point Likert-type scale ranging from strongly disagree
(1) to strongly agree (6). All statements were scored in the same direction and total scores ranged from 10 to
60.

5.2.3 Data analysis. We inputted data into SPSS v22.0 and Amos v22.0. Examination of data revealed that 16
respondents did not respond to any of the items on the scale and were thus deleted. A further 40 respondents
were removed after examination of the data revealed they were unengaged (i.e., responses were coded the
same for each item). A missing values analysis indicated that, of a possible 2,652 data points, only 8 (0.17%)
were missing from 8 respondents (1.8%). Little’s MCAR test revealed data were missing completely at random
(x? =25.775, df = 24, P = 0.365). Missing values were replaced using a multiple imputation model that generated
five data sets with a maximum number of parameters set at 100. The average value of the missing data sets
was used for subsequent analysis.

We examined measurement model fit using CFA and the Maximum Likelihood procedure on AMOS v22.0.
Model fit was expressed as acceptable when the ratio between chi-square statistic and the degrees of freedom
(x?/df) ranged between 1 and 3 (Kline, 2011). The overall fit of the model was also assessed with the RMSEA,
SRMR, CFIl, and TLI. Model fit was considered acceptable with values of RMSEA close or less than 0.06, of SRMR
close to or less than 0.08, and of CFl and TLI close to or greater than 0.95 (Hu & Bentler, 1999). The AIC and
ECVI do not have a specified acceptable value, but the lower the value amongst competing models is
considered to be the most parsimonious and most likely to be replicated by other samples. Finally, to
determine the significant parameter estimates, we calculated t-values by dividing the factor loading by the
standard error. We classified t-values exceeding 1.96 and 2.56 as significant at the 0.05 and 0.01 level
respectively (Suhr, 2006).

As per published recommendations (Bentler, 2006), each hypothesised relationship between the latent factor
and factor loadings was a free parameter, with the exception of a single item that was randomly assigned to
unity to define the scale of the factor.

5.3 Results
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Mean scores on the ten-item SSBS were 31.69 + 9.59. Scores ranged from 11 to 59, with increasingly higher
scores representing increasingly positive beliefs relating to sports supplements.

CFA of a two-factor, ten-item model revealed inadequate fit (x*/df = 3.832, RMSEA = 0.083; 90% Cl = 0.068 to
0.098, P <0.001, SRMR =0.0731, CFl = 0.950, TLI = 0.934, AIC = 172.304, ECVI = 0.419). After examination of
the scale we suspected that a single-factor, unidimensional scale, might improve model fit. The second factor
of three items was therefore removed and the CFA was performed once more.

CFA of a single-factor seven-item model indicated improved model fit (x?/df = 3.239, RMSEA = 0.074; 90% Cl =
0.05 to 0.098, P =0.047, SRMR = 0.0309, CFl = 0.978, TLI = 0.968, ACI = 73.349, ECVI = 0.178). However,
modification indices revealed large overlap between item 1 (‘Supplements improve my training’) and item 7
(‘“Training increases the need for supplements’). As the items related to similar theoretical constructs, item 7
was removed.

CFA on a single-factor six-item scale indicated acceptable loadings for all indices (x?/df = 2.894, RMSEA = 0.068;
90% Cl = 0.038 to 0.099, P = 0.146, SRMR = 0.0246, CFl = 0.987, TLI = 0.978, AIC = 50.045, EVCI = 0.122). The
results of the final model are summarised in table 3 and factor loadings with standard errors are shown in
figure 1.

Study 5
6.1 Aim

We aimed to demonstrate tentative construct validity of the SSBS through the examination of relationships
between SSBS scores and self-reported supplement use.

6.2 Method

Murphy and Davidshofer (1998) argued that, whilst in the past validation strategies were distinct, that is
information relating to predictive, discriminant, concurrent, and construct validity would be presented
separately, researchers increasingly recognise that all validation procedures can be grouped under the heading
of construct validity.

6.2.1 Participants. SSBS scores collected from the participants in study 4 were used in this study. We also asked
participants to respond to a series of questions relating to the range of supplements they use and to the
frequency of use.

6.2.2 Data analysis. We used linear regression to examine relationships between SSBS scores and both the total
number of sport supplements used and frequency of use (i.e., daily, weekly, monthly and never). We used
Mann-Whitney U tests to compare total SSBS scores of users and non-users of sport supplements followed by
discriminant function analysis to determine the degree to which SSBS scores might predict which athletes fell
into one of two groups; users of supplements and non-users of supplements. Finally, Cronbach’s alpha was
calculated to provide an indication of internal consistency.

6.3 Results

A Kolmogorov Smirnov test indicated that data violated normality (P <0.05). Linear regression indicated
significant relationships between SSBS scores and supplement use. Specifically, higher SSBS scores were
significantly associated with the use of greater variety of supplements (B = 0.534, P <0.001, r? = 0.285). Likewise
higher SSBS scores were significantly related to higher frequency of supplement use (B =-0.517, P <0.001, r? =
0.267).

We assessed differences in SSBS scores of users and non-users using a Mann-Whitney U test. Users reported
significantly higher SSBS scores than non-users (mean differences = 6.37 £ 0.5, U = 8,357, P <0.001, figure 2).
Discriminant function analysis indicated that SSBS scores correctly predicted 76% of sport supplement users
and 66% of non-users (Wilks Lambda = 0.760 x> = 110.988, P <0.001). Tests of equality between groups were
significant though (P <0.001). Cronbach’s alpha of 0.891 indicated good internal consistency of the six-item
scale.

7.1 General discussion

The gateway hypothesis predicts that athletes who use supplements are more likely to use banned substances.
Given the demand characteristics inherent in any attempt to assess beliefs about banned drugs, a measure of
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beliefs relating to supplements might have utility in both predicting at-risk athletes and in verifying the
effectiveness of interventions.

Above we reported the empirical five-stage development of the Sports Supplements Beliefs Scale, in which
multiple methods were used to generate, synthesise, evaluate and test increasingly more parsimonious
versions of the instrument. From this a brief, single-factor measure with six items emerged: ‘Supplements
improve my performance’, ‘Supplements are necessary for me to be competitive’, ‘Supplements improve my
confidence’, ‘My chances of winning improve when | use supplements’, ‘Supplements help me realise my
potential’, and ‘Supplements improve the quality of my training’. These six items formed a theoretically and
statistically coherent scale relating to athletes’ beliefs about the effects of supplements on their own
performance and performance related constructs. Many items that were eliminated in studies 2 and 3
assessed, for example, respondents’ beliefs relating to the effects of supplements on elite athletes, beliefs
about specific supplements and normative beliefs. The resultant scale appears to tap into athletes’ personal
perspective on the effects of supplements on themselves.

Scores on the SSBS were associated with both the frequency and volume of supplement use among n=412
athletes. Theoretically therefore, given the gateway hypothesis, high scores on the SSBS might predict athletes
at risk of doping. This has several implications for intervention and education efforts targeting the use of sport
supplement and doping behaviours. For example, National Anti-Doping Organisations (NADO) typically pursue
a multifaceted approach in their education methods, where the aim is to cover a range of topics such as the
values of sport, the testing procedures, medications and therapeutic use exemption forms (e.g. WADA's
Athlete Learning Program about Health and Anti-Doping, UKAD’s 100% me programme and USADA'’s true sport
community-based movement). This often leaves only a small portion of the intervention to the discussion of
sport supplements. For an athlete that scores high on the SSBS, a greater proportion of time may be needed to
discuss the issues related to sport supplements. To improve the effectiveness and efficiency of the education
interventions delivered, the NADO could instead target athletes who score highly on the SSBS and provide a
more individual and in-depth intervention. Targeting the behaviour at this stage could also improve the
effectiveness of anti-doping education. As the consumption of sport supplements arguably creates a
psychological and physiological need for further, stronger substances of the same type, athletes experimenting
with chemically active supplements may experience no ill effects. This would appear to contradict and
undermine the strong negative publicity directed at doping. The advice and education athletes receive in the
future may then become less persuasive and could increase rather than reduce the number of athletes moving
onto doping substances, undermining the interventions in place by NADO’s and WADA (Pudney, 2003).
Educating athletes about sport supplementation may therefore prevent athletes from progressing to doping
substances and improve the interventions NADO’s and WADA implement.

It is reasonable to argue that interventions aimed at reducing athletes’ confidence in, and reliance on, sports
supplements might also reduce their likelihood to dope. This might happen via a direct belief-based pathway,
that is, modifying an athlete’s beliefs about supplements might at the same time modify that athlete’s beliefs
about doping. Alternatively it might result from an indirect behavioural pathway, that is, by modifying the
athlete’s behaviours in relation to supplements, for example their adopting non-natural forms of nutrition such
as pills and powders, we might reduce the chance of those behaviours leading to a search for more effective
substances. Either way, we argue that the SSBS will have utility in evidencing the effectiveness of such
interventions.

Furthermore, the SSBS could be used within the battery of self-report instruments researchers use to
understand athletes’ doping behaviours. Doping is often viewed as a complex and multifaceted psychological
phenomenon, where beliefs, desires, intentions, attitudes and perceptions of others, for example, can all
intertwine and determine whether an athlete will decide to use banned substances or not (Hauw & McNamee,
2014). Researchers generally agree that there is no single factor that predisposes an individual to use banned
substances and the gateway hypothesis is just one factor to consider within the realm of anti-doping
interventions. For future research aiming to understand and uncover the influences of doping behaviours, the
SSBS could be used alongside other instruments to generate a more complete picture of doping behaviours.
Future work will need to evaluate the predictive validity of the SSBS by reporting the degree to which scores
relate to future supplement use of athletes not currently using supplements, and whilst problematic, to doping
behaviours. Future work should also aim to demonstrate the construct validity of the measure by assessing
pre-post changes in SSBS scores following interventions designed to reduce athletes’ reliance on and
confidence in sports supplements.
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Interestingly, the SSBS will also have utility in research investigating the effectiveness of sport supplements.
Specifically it has been reported that the performance of athletes with strong beliefs in the effectiveness of
sports supplements were more likely to improve following the administration of both supplements and
placebos than were the performances of those with less belief (Beedie & Foad, 2009).

10



445
446

447
448
449

450
451
452

453

454
455

456

457
458

459
460
461

462
463
464
465

466
467

468
469
470

471
472

473
474

475
476

477
478
479

480
481

482
483
484

485
486

487
488

489
490
491

8.1 References
Anastasi, A., & Urbina, S. (1997). Psychological testing. (7t" ed.). New Jersey: Prentice Hall

Avena, N. M., Carrillo, C. A., Needham, L., Leibowitz, S. F., & Hoebel, B. G. (2004). Sugar-dependent rats show
enhanced intake of unsweetened ethanol. Alcohol, 34(2), 203-209.
http://doi.org/10.1016/j.alcohol.2004.09.006

Backhouse, S. H., Whitaker, L., & Petréczi, A. (2013). Gateway to doping? Supplement use in the context of
preferred competitive situations, doping attitude, beliefs, and norms. Scandinavian Journal of
Medicine and Science in Sports, 23(2), 244-252. http://doi.org/10.1111/j.1600-0838.2011.01374.x

Beedie, C. J., & Foad, A. J. (2009). The placebo effect in sports performance. Sports Medicine, 39(4), 313-329.

Bell, A., Dorsch, K. D., McCreary, D. R., & Hovey, R. (2004). A look at nutritional supplement use in adolescents.
Journal of Adolescent Health, 34(6), 508-516. http://doi.org/10.1016/].jadohealth.2003.07.024

Bentler, P. M. (2006). EQS 6 structural equations program manual. California, CA: Multivariate Software.

Bentler, P., & Chou, C. (1987). Practical issues in structural equation modeling. Sociological Methods and
Research, 16(1), 78-117. http://doi.org/10.1177/0049124187016001004

Biddle, S. J., Markland, D., Gilbourne, D., Chatzisarantis, N. L., & Sparkes, A. C. (2001). Research methods in
sport and exercise psychology: quantitative and qualitative issues. Journal of Sports Sciences, 19(10),
777-809. http://doi.org/10.1080/026404101317015438

Brand, R., Melzer, M., & Hagemann, N. (2011). Towards an implicit association test (IAT) for measuring doping
attitudes in sports. Data-based recommendations developed from two recently published
tests. Psychology of sport and exercise, 12(3), 250-256.
http://doi.org/10.1016/j.psychsport.2011.01.002

Byrne, B. M. (1998). Structural equation modeling with LISREL, PRELIS, and SIMPLIS: basic concepts,
applications, and programming. Mahwah, New Jersey: Lawerence Erlbaum Associates, Inc.

Comrey, A. L. (1988). Factor-analytic methods of scale development in personality and clinical
psychology. Journal of Consulting and Clinical Psychology, 56(5), 754. http://dx.doi.org/10.1037/0022-
006X.56.5.754

DeVellis, R. F. (2012). Scale development: Theory and applications. (2" Ed.). Thousand Oaks, CA: Sage
publications.

Dimeo, P. (2016). The myth of clean sport and its unintended consequences. Performance Enhancement &
Health. 3-4, 103-110. http://dx.doi.org/10.1016/j.peh.2016.04.001

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug addiction: from actions to
habits to compulsion. Nature neuroscience,8(11), 1481-1489. http://doi.org/10.1038/nn1579

Everitt, B. J., & Robbins, T. W. (2013). From the ventral to the dorsal striatum: devolving views of their roles in
drug addiction. Neuroscience & Biobehavioral Reviews, 37(9), 1946-1954.Everitt & Robbins, 2005.
http://doi.org/10.1016/j.neubiorev.2013.02.010

Fergusson, D. M., & Horwood, L. J. (2000). Does cannabis use encourage other forms of illicit drug
use?. Addiction, 95(4), 505-520. http://doi.org/10.1046/j.1360-0443.2000.9545053.x

Ferrario, C. R., & Robinson, T. E. (2007). Amphetamine pretreatment accelerates the subsequent escalation of
cocaine self-administration behavior. European neuropsychopharmacology, 17(5), 352-357.
http://doi.org/10.1016/j.euroneuro.2006.08.005

Gosnell, B. A. (2005). Sucrose intake enhances behavioral sensitization produced by cocaine. Brain
Research, 1031(2), 194-201. http://doi.org/10.1016/j.brainres.2004.10.037

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2006). Multivariate data analysis (6" Ed.).
Upper Saddle River, NJ: Pearson Prentice Hall.

Hauw, D., & McNamee, M. (2015). A critical analysis of three psycholog ical research programs of doping
behaviour. Psychology of Sport and Exercise,16, 140-148.
http://doi.org/10.1016/j.psychsport.2014.03.010

11


http://dx.doi.org/10.1016/j.alcohol.2004.09.006
http://doi.org/10.1111/j.1600-0838.2011.01374.x
http://doi.org/10.1016/j.jadohealth.2003.07.024
http://doi.org/10.1177/0049124187016001004
http://doi.org/10.1080/026404101317015438
http://dx.doi.org/10.1016/j.psychsport.2011.01.002
http://psycnet.apa.org/doi/10.1037/0022-006X.56.5.754
http://psycnet.apa.org/doi/10.1037/0022-006X.56.5.754
http://dx.doi.org/10.1016/j.peh.2016.04.001
http://doi.org/10.1016/j.neubiorev.2013.02.010
http://doi.org/10.1016/j.neubiorev.2013.02.010
http://doi.org/10.1016/j.euroneuro.2006.08.005
http://doi.org/10.1016/j.euroneuro.2006.08.005
http://doi.org/10.1016/j.brainres.2004.10.037
http://dx.doi.org/10.1016/j.psychsport.2014.03.010
http://dx.doi.org/10.1016/j.psychsport.2014.03.010

492 Heene, M., Hilbert, S., Draxler, C., Ziegler, M., & Bithner, M. (2011). Masking misfit in confirmatory factor

493 analysis by increasing unique variances: A cautionary note on the usefulness of cutoff values of fit
494 indices. Psychological Methods, 16(3), 319-336. http://doi.org/10.1037/20024917

495 Hendrickson, L., & Jones, B. (1987). A study of longitudinal causal models comparing gain score analysis with
496 structural equation approaches. In P. Cuttance, & R. Ecob (Eds.), Structural modeling by example:
497 Applications in educational, sociological and behavioral research (pp 86-107). Cambridge: Cambridge
498 University Press.

499 Hildebrandt, T., Harty, S., & Langenbucher, J. W. (2012). Fitness supplements as a gateway substance for

500 anabolic-androgenic steroid use. Psychology of Addictive Behaviors, 26(4), 955-62.

501 http://doi.org/10.1037/a0027877

502 Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional
503 criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1-55.
504 http://doi.org/10.1080/10705519909540118

505 Hyman, S. E., & Malenka, R. C. (2001). Addiction and the brain: the neurobiology of compulsion and its
506 persistence. Nature reviews neuroscience, 2(10), 695-703. http://doi.org/10.1038/35094560

507 Johnston L. D, O'Malley P. M, Miech R. A, Bachman J. G, Schulenberg J. E. (2013) Monitoring the Future national
508 results on adolescent drug use: overview of key findings. National institute on Drug Abuse

509 Kandel, D. (1975). Stages in adolescent involvement in drug use. Science,190(4217), 912-914.
510 http://doi.org/10.1126/science.1188374

511 Kandel, E. R., & Kandel, D. B. (2014). A molecular basis for nicotine as a gateway drug. New England Journal of
512 Medicine, 371(10), 932-943. http://doi.org/10.1056/NEJMsa1405092

513 Kleinig, J. (2015). Ready for retirement: the gateway drug hypothesis. Substance use & misuse, 50(8-9), 971-
514 975. http://doi.org//10.3109/10826084.2015.1007679

515 Kline, R. B. (2011). Principles and practice of structural equation modeling. New York, NY: Guildford.
516 Knapik, J. J., Steelman, R. A., Hoedebecke, S. S., Austin, K. G., Farina, E. K., & Lieberman, H. R. (2016).

517 Prevalence of dietary supplement use by athletes: Systematic review and meta-analysis. Sports
518 Medicine, 46(1), 103-123. http://doi.org/10.1007/s40279-015-0387-7

519 Lentillon-Kaestner, V., & Carstairs, C. (2010). Doping use among young elite cyclists: a qualitative

520 psychosociological approach. Scandinavian journal of medicine & science in sports, 20(2), 336-345.
521 http://doi.org/10.1111/j.1600-0838.2009.00885.x

522 Levine, A., Huang, Y., Drisaldi, B., Griffin, E. A, Pollak, D. D., Xu, S., ... & Kandel, E. R. (2011). Molecular

523 mechanism for a gateway drug: epigenetic changes initiated by nicotine prime gene expression by
524 cocaine. Science translational medicine, 3(107), http://doi.org/10.1126/scitransimed.3003062

525 Lun, V., Erdman, K. A,, Fung, T. S., & Reimer, R. A. (2012). Dietary supplementation practices in Canadian high-
526 performance athletes. International Journal of Sport Nutrition and Exercise Metabolism, 22(1), 31.

527 Lynn, M. R. (1986). Determination and quantification of content validity. Nursing Research, 35(6), 382-386.

528 Lynn, M. R. (1995). Development and testing of the nursing role model competence scale (NRMCS). Journal of
529 Nursing Measurement, 3(2), 93-108.

530 Marsh, H. W., & Yeung, A. S. (1997). The causal effects of academic self-concept on academic achievement:
531 Structural equation models of longitudinal data. Journal of Educational Psychology, 89(1), 41-54.
532 http://doi.org/10.1037/0022-0663.89.1.41

533 Marsh, H. W, Balla, J. R., & McDonald, R. P. (1988). Goodness-of-fit indexes in confirmatory factor analysis: The
534 effect of sample size. Psychological Bulletin, 103(3), 391. http://doi.org/10.1037/0033-2909.103.3.391

535 Maughan, R. J,, King, D. S., & Lea, T. (2004). Dietary supplements. Journal of sports sciences, 22(1), 95-113.
536 http://doi.org/10.1080/0264041031000140581

537 Mazanov, J. (2016) Some guidelines for reporting research on performance enhancement. Performance
538 Enhancement & Health. 5(1), 1-3. http://dx.doi.org/10.1016/j.peh.2016.07.001 Morral, A. R.,

12


http://doi.org/10.1037/a0024917
http://doi.org/10.1037/a0027877
http://doi.org/10.1080/10705519909540118
http://doi.org/10.3109/10826084.2015.1007679
http://doi.org/10.1037/0022-0663.89.1.41
http://doi.org/10.1037/0033-2909.103.3.391
http://doi.org/10.1080/0264041031000140581
http://doi.org/10.1080/0264041031000140581
http://dx.doi.org/10.1016/j.peh.2016.07.001

539
540

541
542

543
544

545
546
547

548
549

550

551
552
553

554
555
556

557
558

559
560

561
562
563

564
565

566
567

568
569
570

571
572
573

574
575
576

577
578

579
580

581
582

583
584

McCaffrey, D. F., & Paddock, S. M. (2002). Reassessing the marijuana gateway
effect. Addiction, 97(12), 1493-1504. http://doi.org/10.1046/j.1360-0443.2002.00280.x

Murphy, K. R., & Davidshofer, C. O. (1998). Psychological testing: principles and applications. Upper Saddle
River, NJ: Prentice-Hall.

Nieper, A. (2005). Nutritional supplement practices in UK junior national track and field athletes. British journal
of sports medicine, 39(9), 645-649. http://doi.org/10.1136/bjsm.2004.015842

Ntoumanis, N., Ng, J. Y. Y., Barkoukis, V., & Backhouse, S. (2014). Personal and Psychosocial Predictors of
Doping Use in Physical Activity Settings: A Meta-Analysis. Sports Medicine, 44(11), 1603-1624
http://doi.org/10.1007/s40279-014-0240-4

Ntoumanis, N., Pensgaard, A. M., Martin, C., & Pipe, K. (2004). An idiographic analysis of amotivation in
compulsory school physical education. Journal of Sport and Exercise Psychology, 26(2), 197-214.

Nunnally, J. (1978). Psychometric methods. New York, NY: McGraw Hill.

Petroczi, A., & Aidman, E. (2009). Measuring explicit attitude toward doping: Review of the psychometric
properties of the Performance Enhancement Attitude Scale. Psychology of Sport and Exercise, 10(3),
390-396. http://doi.org/10.1016/j.psychsport.2008.11.001

Petrdczi, A., Backhouse, S. H., Barkoukis, V., Brand, R., Elbe, A. M., Lazuras, L., & Lucidi, F. (2015). A call for
policy guidance on psychometric testing in doping control in sport. International Journal of Drug
Policy, 26(11), 1130-1139. _http://doi.org/10.1016/j.drugpo.2015.04.022

Polit, D. F., Beck, C. T., & Owen, S. V. (2007). Is the CVI an acceptable indicator of content validity? Appraisal
and recommendations. Research in Nursing & Health, 30, 459-467. http://doi.org/10.1002/nur.20199

Pound, R. W., Ayotte, C., Parkinson, A., Pengilly, A., & Ryan, A. (2013). Report to WADA Executive Committee
on Lack of Effectiveness of Testing Programs. World Anti-Doping Agency, Canada.

Prince van Leeuwen, A., Creemers, H. E., Verhulst, F. C., Vollebergh, W. A., Ormel, J., Oort, F., & Huizink, A. C.
(2014). Legal substance use and the development of a DSM-IV cannabis use disorder during
adolescence: the TRAILS study. Addiction, 109(2), 303-311. http://doi.org/10.1111/add.12346

Pudney, S. (2003). The road to ruin? Sequences of initiation to drugs and crime in Britain. The Economic
Journal, 113(486), C182-C198. http://doi.org/10.1111/1468-0297.00107

Robinson, T. E., & Berridge, K. C. (1993). The neural basis of drug craving: an incentive-sensitization theory of
addiction. Brain research reviews, 18(3), 247-291. http://doi.org/10.1016/0165-0173(93)90013-P

Schutz, R. W. (1994). Methodological issues and measurement problems in sport psychology. In S. Serpa, J.
Alves & V. Pataco (Eds.), International perspectives on sport and exercise psychology (pp. 35-57).
Morgantown, VA: Fitness Information Technology.

Schutz, R. W., & Gessaroli, M. E. (1993). Use, misuse, and disuse of psychometrics in sport psychology
research. In R. N. Singer, M. Murphey & L. K. Tennant (Eds.), Handbook of research on sport
psychology (pp. 901-917). New York, NY: McMillan.

Smith, A. C. T., Stewart, B., Oliver-Bennetts, S., McDonald, S., Ingerson, L., Anderson, A, ... Graetz, F. (2010).
Contextual influences and athlete attitudes to drugs in sport. Sport Management Review, 13(3), 181—
197. http://doi.org/10.1016/j.smr.2010.01.008

Stewart, J., De Wit, H., & Eikelooom, R. (1984). Role of unconditioned and conditioned drug effects in the self-
administration of opiates and stimulants.Psychological review, 91(2), 251.

Suhr, D. D. (2006). Exploratory or confirmatory factor analysis? Statistic and Data Analysis, 31. Retrieved 6 May,
2016, from http://www?2.sas.com/proceedings/sugi31/200-31.pdf

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics. (5" ed.). Boston, MA: Allyn & Bacon.
Thorndike, E. L. (1911). Animal intelligence. New York: Macmillan.

Vanyukov, M. M., Tarter, R. E., Kirillova, G. P., Kirisci, L., Reynolds, M. D., Kreek, M. J., ... & Neale, M. C. (2012).
Common liability to addiction and “gateway hypothesis”: Theoretical, empirical and evolutionary

13


http://doi.org/10.1007/s40279-014-0240-4
http://doi.org/10.1016/j.psychsport.2008.11.001
http://doi.org/10.1016/j.drugpo.2015.04.022
http://doi.org/10.1002/nur.20199
http://doi.org/10.1016/0165-0173(93)90013-P
http://doi.org/10.1016/j.smr.2010.01.008
http://www2.sas.com/proceedings/sugi31/200-31.pdf

585
586

587

perspective. Drug and alcohol dependence, 123, S3-517.
http://doi.org/10.1016/j.drugalcdep.2011.12.018

World Anti-Doping Agency. (2015). World Anti-Doping Code. Montreal: WADA

14


http://doi.org/10.1016/j.drugalcdep.2011.12.018
http://doi.org/10.1016/j.drugalcdep.2011.12.018

9.1 Tables

Table 1. Ordinate and subordinate themes derived through interview data.

Ordinate theme

Sub-ordinate theme

Transcript example

Performance effects

Recovery and health effects

Necessary for performance

Psychological effects

Improved performance
Higher chance of winning
Competitive edge
Improve recovery
Overcome illness

Reduce injury

Necessary to improve

Same as equipment

Increase in confidence

Decrease in anxiety

"Supplements help me improve my performance. Whether pre, during or post competition"
"It's really pushing you beyond what you could normally achieve"

"I'm going to take full advantage of anything that is out there"

"I know that | need to like recover as quickly as possible and therefore... a protein shake is ideal"
"... a bit of supplementation wouldn’t go a miss... | think in terms of illness"

"I tend to just have it, because... | don’t want to have another injury"

"They were necessary... | felt a lot better after taking them and | felt that after a match where you feel beaten
up... they were necessary"

"We are always looking for the fastest gear and the fastest kit. Supplements are just part of that"

"I think it's as much confidence as well... you are maximising... you know, because recovery and preparation are
as much part of the training and competitions as anything else"

"I was shit scared to be honest... The preparation became a very much part of that, nutrition became definitely a
safety blanket in that sense"
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Table 2. Factor structure matrix of the 10-item scale derived from exploratory factor analysis

Factor loadings

Item Items

no. Factor 1 Factor 2
1 Supplements improve my performance 0.800

2 Supplements are necessary for me to be competitive 0.695

3 Supplements improve my confidence 0.540

4 My chances of winning improve when | use supplements 0.810

5 Supplements help me realise my potential 0.725

6 Supplements improve the quality of my training 0.830

7 Athletes using supplements are usually the ones who medal at major championships 0.394
8 Supplements provide a greater improvement compared to a healthy diet 0.496
9 Supplements are the same as having the best equipment 0.772
10 Training increases the need for supplements 0.487

Table 3. Factor loadings and t-values for the six-item version of the SBSS derived through confirmatory factor analysis

Item Items Factor Loading t-value
1 Supplements improve my performance 0.652 13.306
2 Supplements are necessary for me to be competitive 0.966 12.880
3 Supplements improve my confidence 0.755 11.615
4 My chances of winning improve when | use supplements 0.463 10.289
5 Supplements help me realise my potential 0.581 11.173
6 Supplements improve the quality of my training 0.868 12.400
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10.1 Figure captions

Figure 1. Single-factor model. All parameters standardised and significant (P <0.001)

Figure 2. Differences in sport supplement belief scores between users and non-users. ** = P <0.001.
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