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Taking performance-enhancing drugs (PEDs) can cause seris and irreversible health
consequences, which can ultimately lead to premature deathSome young people may
take PEDs without fully understanding the rami cations ofteir actions or based on
the advice from others. The purpose of this systematic revie was to identify the main
factors that predicted doping among young people. The liteature was systematically
reviewed using search engines, manually searching specist journals, and pearl growing.
Fifty-two studies, which included 187,288 young people agd between 10 and 21

years of age, 883 parents of adolescent athletes, and 11 adutlcoaches, who were

interviewed regarding young athletes, were included in thireview. Nine factors predicted
doping among young people: gender; age; sports participatin; sport type; psychological

variables; entourage; ethnicity; nutritional supplemest and health harming behaviors. In
regards to psychological variables, 22 different construs were associated with doping
among young people. Some psychological constructs were negtively associated with
doping (e.g., self-esteem, resisting social pressure, angerfectionist strivings), whereas
other were positively associated with doping (e.g., suiciel risk, anticipated regret, and
aggression). Policy makers and National Anti-Doping Orgarations could use these
ndings to help identify athletes who are more at risk of dopig and then expose these
individuals to anti-doping education. Based on the currentndings, it also appears

that education programs should commence at the onset of adascence or even late
childhood, due to the young age in which some individuals st& doping.

Keywords: performance enhancing drugs, gender differences, a ge differences, nutritional supplements,

entourage, ethnicity, adolescents, attitudes
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INTRODUCTION between doping and dierent psychological constructs (e.g.,
anticipated regret, aggression, and perfectionism), andaied
According to the World Anti-Doping Agency's (WADA) most a variety of di erent psychological constructs that predicted
recent guide, doping is de ned by the occurrence of at leastioping, which were not included in the Backhouse et al.
one or more anti-doping rule violation (ADRV). There are review. Researchers have used a variety of di erent measures,
10 ADRVs, which included: (1) the presence of prohibitedwhich can make comparing ndings from studies di cult. For
substances (e.g., Anabolic Androgenic Steroids; AAS)tor iexampleBloodworth et al. (2012used a “modi ed version of
metabolites or markers within an athlete's sample; (2) use a questionnaire used by UK Sport in its 2005 Drug-Free Sport
attempted use of a banned substance or method (e.g., intoangen survey” (p. 295). However, the authors omitted to report the
infusions at a rate of more than 150 ml per 6 h), (3) evadingmodi cations made, the underpinning theoretical framewptk
failing, or refusing to provide a sample, (4) missing thredstes the reliability of scale. Another study invited athleteséspond
within 12 months, (5) tampering or attempting to tamper with to a stem proposition in which they gave their views of PEDs (e.g
samples, (6) possessing a banned substance or method, bH&d/good, useless/useful, harmful/bene cial, or unedhiethical;
tra cking or attempt to tra ¢ banned substances or methods, Barkoukis et al., 20)5These are two examples of researchers
(8) administering banned substances or attempting to adstéri  using di erent approaches to assess either doping prevalence
banned substances to athletes, (9) assisting or encogratgiers or factors that in uence doping. A systematic review, which
to take banned substances, and (10) associating with ohaéls  takes account of di erent methods used to assess factors that
who are currently banned. ADRVs regularly feature in the faed predict doping among young people and provides an update
due to high pro le cases with famous individual athletesjpisa on Backhouse et al.'s (200Tg¢port is, therefore, warranted.
or national organizations. Most of the cases portrayed in thé=or the purpose of this review, young people are classi ed as
media involve elite adult athletes, but it would be incotrém  either children (aged 4 to 11) or adolescents (aged 12 and 21,
assume that doping occurs exclusively among this populatiorfiollowing Weiss and Bredemeier, 198Fargeting young people
The European School Survey Project on Alcohol and Otheis especially important because this is the time when values
Drugs report ESPAD, 2016 surveyed 96,043 young peopleand attitudes typically develop, and then take shapéring
from 35 European countries, and their ndings revealed thatet al., 2015; Cieciuch et al., 2016; Kjellstrom et al., 017
around 1% of school pupils took AAS. The prevalence of dopingttitudes appear particularly important in relation to doping
varied from country to country, and was as high as 4% irbehavior; a recent meta-analysis bioumanis et al. (2014)
Bulgaria. Furthermore, in Bulgaria 7% of young males abuseshowed that attitudes predicted the use of PEDs. It should be
AAS and 5% of Cypriot young males used AAS. The previousoted, however, that Ntoumanis' meta-analysis includedhbot
ESPAD report ESPAD, 201)lrevealed that doping violations adolescents and adults. Providing an accurate representefi
occurred among young athletes participating in grassrootstspo factors that predict doping among young people could help policy
too. It is therefore reasonable to suppose that a minority ofnakers, governing bodies for sport, and National Anti-Doping
young people take PEDs, regardless of their level of spor@rganizations (NADOSs) identify the young people most at risk
Doping is a cause for concern because it represents a threat ¢é taking PEDs, and o er appropriate support. Consequently,
sporting values, and poses a risk to players' health and webke purpose of this paper is to identify the factors that predicted
being Commission of the European Communities, 2)03port  doping among young people aged 21 years and younger.
is formally framed by values, such as fair play, fair compuetiti
respect for rule, and integrity. Doping is typically countedMETHODS
as cheating precisely because it threatens what is intelhgic
valuable about sport, or what the WADA Code calls “the spirittnformation Sources and Search Strategy
of sport” (WADA, 2015. Doping also poses a serious threat toln accordance withNicholls et al. (2016)the authors utilized
the lives of individuals who abuse PEDs¢holls et al., 2017b  three distinct search strategies to identify appropriate isid
PEDs can cause physical health problems such as liver, hedrt, aaccessing search engines, manually searching specialist peer
kidney damageRird et al., 201 and are associated with a 2- reviewed journals, and "Pearl Growinggrtley, 199). Medline,
to-4-fold increased risk of suicide.iqidqvist et al., 2003 These  PsycINFO, PubMed and SportDISCUS electronic databases,
serious side e ects could be a result of the supraphysiologicaks well as Google Scholar, and the research networking
consumption rates of PEDs, which are often above and beyondebsite, Research Gate, were all searched for appropriate
the levels for which these drugs were intended. Many of thetudies, with no date limits. A preparatory meeting of all
physical side e ects are irreversible, and can ultimatelyseau authors, on the 20th of February 2017, generated the list
premature death Kird et al., 201 High quality studies on of keywords (i.e., “anabolic,’ “androgenic steroids,” ‘tuo
doping among young people now appear frequently in academigoping,” “blood transfusion,” “doping,” “drugs,” “gene dojfi
journals, but reviews regarding doping among young people argrowth hormone,” “performance enhancing drugs,” “nutdtial
scarce. The review bgackhouse et al. (2001denti ed eight  supplements,” “pharmaceduticals,” “stimulants,” and “subs#inc
studies among young people, concluding that most adolescemtere identi ed and then used in this search. These words
athletes possessed a negative attitude toward PEDs. Furtheere used in conjunction with “adolescents”. “athletes,
most young people believed that doping was dangerous to theichildren,” “grassroots sports,” “juniors,” “mass particijzat,’
health. More contemporary studies examined the relationshipparticipation,” “physical activity,” “recreational,’ “spgr‘sports
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players,” “sport for all,” “young people,” and “youth”. The tst entourage was “other people that were associated with thetathle
second, and 12th authors independently searched the follpwine.g., parents, coaches, siblings, peers, or medical stad) an
specialist journals, which had a history of publishing agscbn in uenced whether a young person would dope or not.” Another
PED usageAddiction (1903 to 2017)Archives of Pediatrics and theme was descriptively labeled as “sports participation.” The
Adolescent Medicin€000 to 2017)British Journal of Sports rule of inclusion was “participating in sport in uenced whethe
Medicine (1964 to 2017)Clinical Journal of Sports Medicine or not an athlete would dope.” Eventually, all the ndings wer
(1991 to 2017)European Journal of Clinical Pharmacol@§68 categorized into one of 9 themes that predicted doping. In orde
to 2017),International Journal of Sport and Exercise Psychology assess the accuracy of the themes and rules of inclugien, t
(2003 to 2017)International Journal of Sport Psychol¢®994 second and eighth authors read each theme and rule of iraysi
to 2017),International Journal of Sport of Sports Mediqii®0 and discussions took place until there was total agreement.
to 2017),Journal of Adolescent Heal(h980 to 2017),Journal ] )
of Applied Sport Psycholo@®89 to 2017)Journal of Child and Assessment of Methodological Quality and
Adolescent Substance Ab(s290 to 2017)Journal of Clinical Risk of Bias
Sport Psychologf2007 to 2017)Journal of Drug Education An adapted version of the Cochrane Collaboration's Risk of
(1971 to 2017)Journal of Drug Issugd971 to 2017)Journal  Bias tool Higgins et al., 20l)1was used by the rst author,
of Health Psychology1996 to 2017)Journal of Science and following the guidance ofNtoumanis et al. (2014)This guide
Medicine in Sporf1998 to 2017)Journal of Sport Behavi@t990 included a framework for assessing bias among experimental,
to 2017),Journal of Spor& Exercise Psycholo@®79 to 2017), cross-sectional, and longitudinal studies (Skable 1 note for
Journal of Sports Scien¢&883 to 2017)Psychology of Sport and the risk criteria). The Cochrane Collaboration's Risk of Bia
Exercis¢2000 to 2017)Medicine& Science in Spor& Exercise tool provides an overall risk of bias of low, high, or unclear.
(1969 to 2017)Performance EnhancemefitHealth (2012 to  Studies that scored low risk on all criteria were consideced |
2017),Research Quarterly for Exercise and S{af®1 to 2017), risk, whereas studies that scored high risk on one critevi@ne
Scandinavian Journal of Medicine and Science in §A6A1 considered high risk, and studies that scored unclear on one
to 2017),Sport, Exercise, and Performance Psych@®@dyl to criterion were scored as unclear (Sedble 1for criteria scores for
2017),Substance Abuse Treatment, Prevention, and R@lG6 each study andable 2for overall risk bias evaluations). To assess
to 2016), andThe Sport Psycholog{di987 to 2017). Finally, all the accuracy of the ratings by the rst author, 25% of the papers
reference lists of included papers were searched, a strdtagly twere scored on the same criteria by the second author. Thase w
is sometimes referred to as Pearl Growirga(tley, 199). As  a 95% consistency between independent assessments maee by th
previously mentioned, there were no date limits placed on &ny orst and second author. This was resolved after a discussiod
the searches, so we included the start date in which the glarn consensus was achieved for all items.
were rst published. For example, the rst edition of Addictio
was published in 1903, so we searched this journal from 19BESULTS
until 2017.
Study Characteristics

Eligibility Criteria Fifty-two studies explored factors that in uenced doping amgo
English language studies in peer-reviewed journals, whichoung people aged 21-years-old and under (Ede 2. These
assessed the factors that in uenced doping in relation to peoplB2 studies included 187,288 participants, with most participan
aged up to 21 years were included. Samples that included youaged between 14 and 18 years. There were notable exceptions
people in addition to those over 21 years old were excludedhat included either younger participants or older participant
For example Thorlindsson and Halldorsson's (201paper was For examplef-aigenbaum et al. (199#icluded participants aged
excluded. Even though the mean age of this sample was 1h&tween 9 and 13 years, ahdure and Binsinger (200@ssessed
years, the age of the sample ranged from 15 to 24 years. In totphrticipants aged between 11 and 12 years old. Conversely,
2,472 records, via the three di erent searches, were retdé¢see Lazuras et al. (2015hcluded participants up to the age of 20
Figure 1). Ninety of these records were duplicates, so 2,382 titlegears old, andBloodworth et al. (2012jncluded participants
and abstracts were screened. Based upon the eligibilityiarite who were aged between 12 and 21 years of age. One study
2,106 studies were excluded after reading the abstractstiesd  assessed parent8lank et al., 200)7and another studyNicholls
The full text of 276 papers was read, and then 224 papers weeeé al., 201p assessed coaches' opinions regarding factors that
excluded because they did ful Il the inclusion criteriaftiFitwo  in uence doping among adolescent athletes. The number of
studies ful lled the study's inclusion criteria (séggure 1for a  participants involved in these studies ranged from Rkcholls
PRISMA ow diagram, which depicts the sequence of datasedt al., 201)pto 16,175 {liller et al., 200. Forty-two studies were
selection and reasons for excluding articles). cross-sectional, 9 were longitudinal, and one was experiatent

These studies were subjected to an inductive content asalysihe amount of time between the rst and nal assessment in
procedure {lorehouse and Maykut, 2002As such, similar the longitudinal studies ranged from 2 weeksgldberg et al.,
predictors of doping were grouped together as themes. EactD9) to 5 years\(Vichstram, 200k Most studies included males
theme was assigned a descriptive label and a rule of inclusi@nd females, but ve studies recruited maléso(dberg et al.,
was constructed for each theme. For example, one theme wa891; Stilger and Yesalis, 1999; Woolf et al., 2014; Jamak)] et
descriptively labeled as “entourage.” The rule of inclusion 2016; Madigan et al., 20),éand two studies recruited females
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-2 2,113 records identified 197 records identified 162 records identified
§ by database searching through manual journal through pear growing
55 searching

c

]

3

FIGURE 1 | PRISMA ow diagram.

only (Laure et al., 2004; Elliot et al., 200Young people from in relation to the parents of adolescent athlet€sagk et al.,
Australia, France, Germany, Greece, Italy, Norway, Swatden 2015. The prevalence of doping among young people in the
United Kingdom, and the United States were represented in thdi erent samples ranged from 0.9 to 6% for males, and between

studies included in this systematic review. 0.2 and 5.3% for females. Eight studies speci cally compared
the prevalence of doping among males and females (&oghjin

Factors That Predict Doping among Young et al., 1994; Pedersen and Wichstrgm, 2001; Wroble et 82; 20

People Dodge and Jaccard, 2006; Ho man et al., 2008; Dunn and White,

Based on the analysis of the data, nine factors that predictetP11; Mallia etal., 2013; Elkins et al., 20arTd reported a higher
doping among young athletes: gender; age; sport participatiofficidence of doping among young males than young females.
sport type; psychological variables; entourage; ethnicityne study reported a higher incidence of doping among females

nutritional supplements (NS); and health harming. than males (e.gFaigenbaum et al., 19p&nd one study found
no dierences (e.g.Miller et al., 200). Giraldi et al. (2015)
Gender compared perceptions of males and females regarding the e ects

Thirteen studies reported an incidence of doping among youn@f doping on performance, with 6.5% of males, but none of the
males and females, and one study explored gender di erencéamales believing that PEDs bene t sports performance, afgho
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TABLE 1 | Risk of bias summary.

10

11

12 13 14 15

Barkoukis et al., 2015

Barkoukis et al., 2015

Blank et al., 2015

Blank et al., 2016

Blashill et al., 2017

Bloodworth et al., 2012

Chan et al., 2015a(JSMS)

Chan et al., 2015b (JSEP)

Corbin et al., 1994

Dodge and Clarke, 2015

Dodge and Jaccard, 2006

Dodge and Jaccard, 2006

Dunn and White, 2011

DuRant et al., 1995

Elkins et al., 2017

Elliot et al., 2007

Faigenbaum et al., 1998

Giraldi et al., 2015

Goldberg et al., 1991

Hoffman et al., 2008

Irving et al., 2002

Jampel et al., 2016

Judge et al., 2012

Kindlundh et al., 1999

Laure et al., 2004

Laure and Binsinger, 2007

Lazuras et al., 2015

Lucidi et al., 2004

(Continued)

Frontiers in Psychology | www.frontiersin.org

June 2017 | Volume 8 | Article 1015



Nicholls et al. Predicting Doping

TABLE 1 | Continued

Lucidi et al., 2008

Lucidi et al., 2013

Madigan et al., 2016

Mallia et al., 2013

Mallia et al., 2016

Melia et al., 1996

Miller et al., 2002

Moston et al., 2015

Naylor et al., 2001

Nicholls et al., 2015

Nilsson, 1995

Rees et al., 2008

Pedersen and Wichstram, 2001

Sagoe et al., 2016

Schirlin et al., 2009

Stilger and Yesalis, 1999

Terney and McLain, 1990

vandenBerg et al., 2007

Wanijek et al., 2007

Wichstrgm, 2006

Woolf et al., 2014

Wroble et al., 2002

Zelli et al., 2010a—(JCSP)

Zelli et al., 2010b—(PSE)

Risk of Bias , Low; , Unclear; , High. The risks of bias of studies included were assessed using theriteria below. Studies were assessed as having (a) no or low risk of
bias, or (b) potential risk of bias. Criterion for all studies involveda8ipling (1. Participants are randomly selected, 2. Sample sizes are adeqtea 3. Participants are representative of
various demographic groups, 4. If some participants were excluded &m the analyses, the exclusion is justi ed, 5. When group comparisons wermade, participants were matched
on other meaningful demographics, and 15. Other risks of bias), and easures (i.e., 6. Validated measures are used, or the authors have provideulif cient supportive information
of the psychometric properties of the measures they devised and 7. Measuseused were clearly de ned and were appropriate). The criterion for studgethat adopted a longitudinal
or prospective design included: 8. Authors examined whether dropout is radom, 9. Missing data were treated appropriately. Finally, the following criten was used for experimental
designs: 10. Allocation sequence generated to produce comparable groupsll. Allocation was concealed, 12. Whether blinding was done and the effectivass of it, 13. Outcome
data for all outcomes were reported. Incomplete outcomes due to attrition an@éxclusions were addressed, and 14. No selective outcome reporting.
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there were only 24 females in this study. Nevertheless,agedd people is equivocal, because some studies reported that older
beliefs may explain why 6% of 17 to 18-year-old male studentsdolescents were more likely to take PEDs than younger people,
in Ho man et al. (2008)study reported using AAS. In contrast to whereas other studies reported a higher prevalence of doping
the studies that explored gender di erences among young peoplamong younger groups of adolescents than older age groups.
Blank et al. (2015examined whether parents of adolescent
athletes reported di erent attitudes toward doping and whethe Sports Participation
their knowledge of PEDs was di erent. There were no di erenced-ive studies compared the prevalence of doping among young
between mothers and fathers in relation to doping attitudeg, people who played sport and those who did not partake in
fathers possessed more knowledge about PEDs than mothecempetitive sportElliot et al. (2007)Naylor et al. (2001)and
Overall, the weight of evidence suggested that there waesadggr \Wanjek et al. (2007eported no di erences between athletes and
incidence of doping among young males than young females. non-athletes regarding the use of AAS. Wanijek et al., however
found that non-athletes were more likely to take stimulants
Age than recreational or competitive athletes. In contrast te th
Eleven studies explored age as a variable that in uenced dopinndings regarding AAS abuseé\laylor et al. (2001yeported a
or perceptions of doping among young people. For examplehigher incidence of AAS abuse among athletes compared to non-
Laure and Binsinger (200'€xamined the prevalence of doping athletes, with 5.5% of athletes and 2.4% of non-athleteggusin
among a sample of 3,564 French students, aged 11 to 12-yeahg\S, andMallia et al. (2013yeported a higher incidence of
old. Researchers assessed the participants every 6 months adeping among athletes in comparison to non-athletes. Sinyijarl
4 years, via questionnaires, which culminated in the paoéints  Lucidi et al. (2004found a higher incidence of doping among
reporting their doping behavior on 8 occasions. The number otompetitive and recreational athletes in comparison to non-
young people using PEDs increased with age: 1.2% reportedathletes. Overall, the evidence is mixed, as some studiededpo
doping violation at the start of the study, increasing to 3%haf a higher incidence of PEDs among athletes than non-athletes
sample 4 years later. Similarly/anjek et al. (2007eported that whereas other studies reported no di erences.
older adolescents from Germany were more likely to dope than
younger adolescents, as ditb man et al. (2008) Elkins et al. Sport and Activity Type
(2017) andMallia et al. (2013)One explanation regarding the Six studies identi ed di erences in the prevalence of doping
trend of doping increasing with age is that older adolescé#s among young people in relation to the sport or activity type.
greater pressure to be successful in sport (e.g., win compiti Involvement in strength-based sports or activities was astext
or secure professional contracts) or to increase their neuselss  with higher incidence of doping. For exampl&jchstrgm (2006)
(Eppright et al., 1997 Bloodworth et al. (2012peported that reported an involvement in sports predicted who misused AAS.
the oldest athletes in their sample of 12 to 21 year olds, witkurther, DuRant et al. (1995)Kindlundh et al. (1999) and
over 5 years of training experience, felt that it was necgssaPedersen and Wichstram (200i¢ported a higher incidence
to take PEDs to be successful. However, another longitldinaf doping among young people involved in strength training
study examined the prevalence of AAS among a sample 5 yeams who attend a gymnasium on a regular basigrney and
apart, and reported that the prevalence usage remained stabliLain (1990)evealed that young people aged between 14 and
(vandenBerg et al., 20p7Although some studies (e.d.aure 18 years old who played American football or wrestled reported
and Binsinger, 2007; Wanjek et al., 2007; Ho man et al., 2008 higher instance of doping compared to those who played other
found a clear relationship between doping prevalence and agsports, andrving et al. (2002yeported that doping was more
Moston et al. (2015¢xplored the extent to which young athletes prevalent in sports where athletes perceive that their weigtit a
estimated the prevalence of doping and did not nd a linearbody shape is important. Althougl§tilger and Yesalis (1999)
pattern. They reported that 12- to 13- and 16- to 17-year-did not examine the relationship between doping prevalenak an
olds believed that more young athletes were doping than 14sport or activity type, they explored di erences in doping among
to 15-year-olds. The estimation of doping prevalence did noAmerican football players across di erent playing positionseyh
necessarily increase with age. It should be noted, howthadr, found that 59% of AAS users played as lineman, linebacker,
Moston and colleagues did not actually explore the prevalefice or a defensive end, which are the positions that require strong
doping. In support of Moston's nding that there was not a linear and powerful athletes. Participating in sports where strength
pattern between doping and agéliot et al. (2007jound that 14- and body shape is an important determinant of successful
and 15-year-old females were more likely to report using AA®erformance predicted doping among young people.
than 18-year olds. Similarhpunn and White (2011yeported
that 12 to 15 year olds were more likely to misuse AAS than 1Psychological Variables
to 17 year oldsStilger and Yesalis (1998xamined the age in Twenty-one studies identi ed 22 psychological factors tvate
which high-school American football players rst starteding related to doping (se€able 3. Psychological constructs such as
AAS. The authors reported that 15.2% of the sample rst abusedggressiongagoe et al., 20),6anticipated regret (e.gL,azuras
AAS before their 10th birthday and 15.2% also used AAS foetal., 201} attitudes (e.gZelli et al., 2010 deception strategies
the rst time between the age of 11 and 12 years of age. The.g.,Barkoukis et al., 20)bdepressive mood (e.dgrying et al.,
average age that the sample rstused AAS was when they were 403, drive for muscularity and thinness (e.gglli et al., 2010g
years old. The evidence regarding doping and age among youego-orientation (e.g.Blank et al., 201 fear of failure (e.g.,
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TABLE 3 | Psychological factors that predict doping among young peofe.

Psychological construct

Study in which the

psychological constructs
appeared

Aggression

Anxiety

Anticipated Regret
Attitudes Toward Doping

Deception Strategies

Depressive Mood

Drive for Muscularity
Drive for Thinness
Ego-orientation

Fear of Failure
Happiness

Intentions

Motivation
Moral Conviction

Moral Disengagement

Perfectionism
Resisting Social Pressure

Self-control

Self-esteem

Self-regulatory Ef cacy

Norms

Susceptibility toward Doping

Sagoe et al., 2016

Laure and Binsinger, 2007
Lazuras et al., 2015
Barkoukis et al., 2015
Bloodworth et al., 2012
Dodge and Jaccard, 2008
Hoffman et al., 2008
Judge et al., 2012

Lucidi et al., 2004, 2008,
2013

Mallia et al., 2013
Nicholls et al., 2015
Zelli et al., 2010b
Barkoukis et al., 2015
Blank et al., 2016

Irving et al., 2002

Zelli et al., 2010a

Zelli et al., 2010a

Blank et al., 2016

Blank et al., 2016

Laure et al., 2004
Dodge and Jaccard, 2008
Lazuras et al., 2015
Lucidi et al., 2004
Woolf et al., 2014

Chan et al., 2015a
Judge et al., 2012
Lucidi et al., 2004, 2008
Mallia et al., 2016

Zelli et al., 2010b
Madigan et al., 2016
Zelli et al., 2010b

Chan et al., 2015b
Lucidi et al., 2004, 2008
Blank et al., 2016

Laure and Binsinger, 2007
Nicholls et al., 2015
Mallia et al., 2016
Barkoukis et al., 2015
Dodge and Jaccard, 2008
Judge et al., 2012
Lucidi et al., 2008
Nicholls et al., 2015
Woolf et al., 2014

Zelli et al., 2010b

Barkoukis et al., 2015
Blank et al., 2016

Blank et al., 202 intentions (e.g.-ucidi et al., 200¥} moral
disengagement (e.gMallia et al., 201§ social or injunctive
norms, resisting social pressur@g(li et al., 2010 suicide risk
(Miller etal., 200%, and susceptibility (e.g3arkoukis etal., 20)5
were positively associated with doping. Conversely, psygitab
constructs such as happinedsa(re et al., 2004 self-control
(Chan et al., 2015b self-esteemNicholls et al., 201% moral
conviction Qudge et al., 20),2 and perfectionist strivings
(Madigan et al., 20)6were negatively associated with doping.
Di erent psychological variables acted as a protective meisinan
against doping (e.g., self-esteem, resisting social pressuide
perfectionist strivings) or were associated with higheideace
of doping (e.g., drive for muscularity, anticipated regret, o
aggression).

Entourage
Nine studies reported how an athlete's entourage (i.e., garen
coaches, friends, physiotherapists, doctors, or strengtd an
conditioning coaches) in uenced doping.erney and McLain
(1990)found that 2% of athletes reported a coach had previously
recommended that they take AAS, with coaches, doctors, and
players being the most frequently cited members of an athlete
entourage to obtain AASHtilger and Yesalis, 1999Coaches
in Nicholls' et al. (2015%tudy believed that susceptible athletes
would take PEDs if their coach asked them to, which aligns to
Madigan et al.'s (2016nding that pressure from coaches was
associated with favorable doping attitudes. Coaches magg®ss
a strong in uence over young athletes, because some astiety
view coaches as one of their main source of informatiéfi¢ble
et al., 200p. Parents also in uenced the prevalence of doping
among young people too. For example, children of parents with
low educational achievements were more likely to take PEDs, a
were those who were exposed to alcohol more and received less
monitoring by their parents Redersen and Wichstrgm, 2001
The friends or peer groups of young people were also found
to in uence doping.Wroble et al. (2002feported that 18% of
AAS users took this substance due to pressure from theirdisen
Indeed, the study by aure et al. (2004evealed that PEDs were
mainly supplied by either friends or health professionals.
Teachers and parents were the main source of information
regarding supplements and AAS, although parents were less
important by the time the students were 17 to 18 years old
(Homan et al., 200§. As parents' in uence declined, older
students relied more on friends, coaches, trainers, and the
internet, with older males reporting strength and conditing
coaches as being more important. An athlete's entourage
in uenced whether an athlete would dope or decide against
doping, because coaches, parents and friends could act as a
preventive or facilitative mechanism toward doping.

Ethnicity

Five studies explored the relationship between ethnicitd an
doping.Elliot et al.'s (2007sample of 7,447 US female students
revealed that Caucasian students were more likely to take AAS
than either Hispanic or African-American students. Conadys

in Stilger and Yesalis's (1998ample of 873 male high-school
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American Football players, those of a Hispanic or Asian deiscepeople with less concern for their health, and thus engaged in
were nearly twice more likely to abuse AAS than Caucasiaa variety of di erent behaviors that may harm their health wer
players. Indeed, 11.2% of Hispanic or Asian players doped, imore likely to dope.

comparison with just 6.5% of Caucasian players. Furthins

et al. (2017)reported that AAS use was more common in D|ISCUSSION

African-American and Hispanic student8lashill et al. (2017)

examined AAS among sexual minority and heterosexual male$he purpose of this review was to provide an overview and
and found that across Black, Hispanic, and Caucasian adolesc analysis of the factors that predicted doping among young
there was a higher incidence of AAS use than among othgreople. Fifty-two studies ful lled the inclusion criteria. Tée
ethnicities. However, these di erences were more pronouncedtudies yielded nine factors that predicted doping among ygpun
among Black and Hispanic males than Caucasians. Four of theeople. These were gender, age, sports participation, sport type,
coaches iNicholls' et al. (2015gualitative study believed that psychological variables, an athlete's entourage, ethnN®, and
some young Caucasian rugby players in New Zealand would eealth harming behaviors. Twenty-two di erent psycholodica
more tempted to dope because some of their competitors fromaariables were associated with doping among young people.
other ethnic backgrounds (e.g., Polynesians) are “predately  Although these studies were vital in predicting doping, thé&y d

a lot larger than your average Caucasian young man” (p. 98hot fully explain why young people doped. Researchers could
This coach believed that many coaches select players basedattempt to explain why these 9 factors are associated with dppin
size across young age groups, so there would be pressure f@cause this information may be used to enhance the e cacy
Caucasian players to take PEDs. The ndings regarding ettynic of education programs. Young males were more likely to use
and doping were equivocal, so there may be other factors th&EDs than young females, as ve studies reported a higher
contribute to doping rather than just ethnicity exclusivedych as  prevalence of doping in males than females, whereas only one
education background, socio-economic status, or the fiomnel ~ study reported a higher incidence of females, and one study
demands of a sport (e.g., necessity to be strong, powerfiibund no signi cant di erence. Although these studies examd

or lean). gender di erences, there were few attempts to explain why males
o are more likely to take PEDs than females. This goes beyond
Nutritional Supplements the scope of this systematic review, but it would be intergstin

Six studies reported the relationship between NS use (enpa to examine the factors that contributed to these ndings. €n
acid, creatine, and protein) and doping. All six studies (e.gpossible explanation relates to the perceptions of PEDSiragli
Lucidi et al., 2004, 2008; Dodge and Jaccard, 2006; Ho maet al. (2015feported that males were more likely to perceive that
et al., 2008; Rees et al., 2008; Barkoukis et al.) 2é@érted a PEDs bene tted performance in comparison with females. This
positive relationship between NS use and the prevalence o§PEDould be one factor that explains gender di erences in relatio
or intentions to use PEDs. The relationship between NS antb PEDs. There could also be other factors, too, such as those
PEDs was stronger for male participants than female studentthat contribute toward gender di erences. This could be due to
Young males reported were more frequent users of NS thadi erent levels of involvement between young males and fasal
young femalesHo man et al., 2008. Further, males who used in strength training or participation in sports associated fwit
supplements for increased strength or body mass, were thiecreased use of PEDs, as these were associated with ettreas
most likely to also take AAS. The use of supplements designd®EDs use (e.gDuRant et al., 1995; Kindlundh et al., 1999;
to reduce body mass or body fat were reported among botRedersen and Wichstrgm, 2001; Wichstrgm, 20@@F more
males and females were also associated with students usiig A males using NS than females (ek¢p,man et al., 200§. Further,
Barkoukis et al. (201=5gompared the attitudes of NS and non- as an athlete's entourage can impact on doping behavior and
NS users who did not dope. Those who consumed NS reportedatitudes (e.g.Nicholls et al., 2015; Madigan et al., 2)1i6 is
stronger intention to dope, more favorable doping attitudesla possible that coaches or peers may exert a di erent in uence on
beliefs about PEDSs, in comparison with non-supplement usersnales in comparison with females, which then could in uence
Using nutritional supplements was associated with young peopigender di erences in relation to doping. Additionally, malent

abusing PEDs or going on to take PEDs later in their life. to use di erent members of their entourage than females, sagch
_ ) strength and conditioning coaches (e.g., Ho man et al.).dHiy,
Health Harming Behaviors there could be dierences in key psychological variables that

Seven studies explored the relationship between healthingrm predict doping (e.g., drive for muscularity) among males and
behaviors and the prevalence of PEDs. A variety of healtfemales. Clearly, this is speculation, but most studies regorte
harming behaviors were positively associated with young peopée higher incidence of doping among males in comparison to
abusing PEDs. These included alcohol abuse (&gRant females and future research endeavors could explore factors
et al., 1995; Pedersen and Wichstrgm, 2001; Miller et al.,;20Ghat contribute to these gender di erences in doping. Thislwil
Wichstrgm, 2006; Dunn and White, 20, illegal substance, such provide a greater insight into the reasons why both males and
as cannabis or heroin (e.@ppRant et al., 1995; Kindlundh et al., females take PEDs, which could inform the development of
1999; Pedersen and Wichstram, 2001; Wichstram, R@rink  gender speci c education. Overall, it appeared that PED abuse
driving, having more sexual partners, not wearing a seathett  increased as young people matured through childhood and
being a passenger with a drink drivezl{jot et al., 200). Young adolescenceS{ilger and Yesalis, 1999; Laure and Binsinger,
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2007, although this might not be true for speci ¢ PEDs, suchactivity could explore personality constellationsailhus and

as AAS, because the use of AAS was stable (eugdenBerg Williams, 2003 and the Big Five personality trait&/IcCrae and

et al., 200). It is a cause for concern that some young peopleCosta, 200Bwith young people. Even though scholars are yet
have taken PEDs before their 10th birthd&ti(ger and Yesalis, to test the relationship between personality constellatiand
1999, and the average age in which Stilger and Yesalis reportetbping, researchers did explore trait versions of psycho#gic
young people rst take AAS was 14-years-old. These ndinggonstructs such as perfectionisnvigdigan et al., 20)6and
indicate the need for education regarding PEDs beginningdu  trait anxiety (aure and Binsinger, 20).7Although Madigan
childhood, and certainly by the time a young person reachest al. found an association between perfection and doping
adolescents. This is because attitudes and values are dormegtitudes, more contemporary research raised questionstbeer
during middle childhood Doring et al., 2015; Cieciuch et al., validity of their ndings (Nicholls et al., 201jaMadigan and
2016; Kjellstrom et al., 20).@nd studies in this systematic review colleagues used the Performance Enhancement Scale (PEAS;
reported a positive association between attitudes and dopseg uPetroczi and Aidman, 20090 assess doping attitudes among
or intentions to use PEDs (e.gZelli et al., 2010b; Judge et al.,junior athletes. Howevehllicholls et al. (2017aeported that the
2012; Barkoukis et al., 2013f young people are exposed to PEAS demonstrated a poor model t for athletes aged 17-years
anti-doping education in their late teens, it could be tocelais and under. To verify Madigan's nding, researchers could use a
some people will already be PED users and their attitudes will bdoping attitude questionnaire that is validated with youngpke.
formed, which makes changing attitudes more di cultértan  This could be problematic, because many studies developad the
and Latané, 1997 As such, bespoke anti-doping interventionsown scale to assess doping attitudes (eig:idi et al., 2004, 2008,
for child and adolescent athletes that utilize a varietyrafaging 2013; Zelli et al., 201)without validating these questionnaires.
platforms (such as face-to-face sessions and mobile applisatio As such, there is a need for a questionnaire speci cally desig
are urgently required. In recent years, the emphasis of aclyol and validated to assess doping attitudes among young ashlete
activity has somewhat shifted toward the psychologicalofact from several countries so that scholars around the worldehav
that predicted doping rather than just assessing prevalence an accurate scale at their disposal. If they could use such a
demographic factors associated with doping. Indeed, over 858uestionnaire, it would make comparisons between studiesemor
of the studies that explored psychological factors and dopingccurate and promote cross-cultural research. The relakigm
among young people were published in the last 10 years. $@tween NS use and doping is not a new nding, although
far, researchers have identi ed 22 di erent psychologicatdas has worrying implications for the future. Indeedycidi et al.

that were associated with doping among young people. It i€2004) rst identi ed a relationship between doping and NS
likely that other psychological factors will emerge, giver th use among young people, which was con rmed in subsequent
growth of funding opportunities in doping research. Exploring studies (e.g.podge and Jaccard, 2006; Ho man et al., 2008;
the prevalence of these psychological factors can be a methbdcidi et al., 2008 InterestinglyHo man et al. (2008)explored

of identifying young people who are at risk of doping without the reasons for consuming NS and AAS abuse. They found that
speci cally measuring doping intentions. If risk factors aremales who took NS for strength or body mass gains were the
identi ed early in a young person's sporting careers, therthés most likely to use AAS, whereas males and females who took NS
potential that these people could receive education beforie thefor either weight or fat loss were likely to take AAS. As such,
rst experimentation with PEDs, which could ultimately reder  identifying the reasons why young people take NS is another
the numbers of young people who take PEDs. Proactive, rathenechanism for governing bodies, schools, or NADOs idemtgy
than re-active, education or psychological interventiomsild those who are at greatest risk of abusing AAS without speltyca
be valuable in reducing the prevalence of certain psychabgicasking about their future intentions. With the NS industrgtso
constructs (e.g., favorable attitudes toward doping, dfioe increase exponentially over the next few years, with consigeva
thinness and/or muscularity, fear of failure, and ego-ptaion), estimates of it being worth over $60 billion by 202%(iviere,
whilst enhancing protective psychological constructs sechedf- 2013, there could also be an increase in the number of young
esteem, self-control, and pleasant emotions such as happinegsople taking dietary supplements. This in turn may then lead
Another factor that may predict doping among young peopleto more people taking PEDs, as those who take supplements
is personality. Personality was cited as a factor that inees tend to have relatively strong intentions to take PEBsikoukis
doping in two theoretical frameworks, the Sport Drug Controlet al., 201 This is a concern for the future, so the use of
Model (Donovan et al.,, 2002and the Sport Drug Control supplements and PEDs needs to be carefully monitored among
Model for Adolescent Athletes\(cholls et al., 2016 Although  young people over the next few years. Although 9 predictors
scholars are yet to test the relationship between persgnalibf doping emerged in this systematic review, it is plausible that
and doping speci cally among young people, a recent study bgther factors could predict doping among young people. With the
Nicholls et al. (2017bfound a signi cant relationship between exception ofMiller et al. (2002) who examined the relationship
attitudes toward doping and the Dark Triad of personality,between parental educational attainment and the use of PEDs
namely Machiavellianism, psychopathy, and narcissismotkh among their children, researchers are yet to clearly establi
be noted, however, that Machiavellianism and psychopathwhether a young person's educational attainment status ptedi
explained 29% of the variance doping attitudes toward dopind?ED abuse. Another factor that could predict doping is a person’s
but narcissism did not independently predict doping attitudes socio-economic status. This is becauSeiger et al. (2014)
This study was conducted with adult athletes, but futurecdatly  reported that education attainment and socio-economicstat
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both predicted fatal overdoes from opioids and cocaine. Itldou not be referenced in the journal articles cited in the systém
be useful to identify whether education achievement andosoc review, and would therefore be missed by the search engide an
economic status predicted doping among young people, becaugearl growing. Itis also plausible that some relevant articetdc
this would help policy makers and national governing bodiese published in journals that were not manually searchedyities
help identify those that may be at risk of doping, if educationsearching 27 relevant di erent journals.
attainment and socio-economic status predict the use of Given that attitudes can form in childhood and early
PEDs. adolescence D@ring et al.,, 2015; Cieciuch et al., 2016;
A limitation of this systematic review is that most studiesKjellstrom et al., 2017 it is important that children and
(78.8%) were cross-sectional. This represents a limitatibn goung adolescents are exposed to anti-doping messages through
the doping literature, because only an association and natducation programs. Although scholars are yet to examine
causation can be inferred from cross-sectional researsholuld  the e ectiveness of anti-doping education programs among
be noted, however, that cross-sectional research is useéful children, the Athletes Training Learning and to Avoid Stieio
assessing the prevalence of a behavior (e.g., doping) amofLAS; Goldberg et al., 1996a,b, 2000; Goldberg and Elliot,
a speci ¢ population $edgwick, 20)4 As commented upon 2005 and Athletes Targeting Healthy Exercise and Nutrition
previously, scholars have used a variety of di erent self-repo Alternatives (ATHENA;Goldberg and Elliot, 2005; Elliot et al.,
questions and questionnaires to assess doping prevalence 28108 were tested via randomized controlled trials (RCTs) among
factors such as attitudes toward doping without validatihgge adolescentsNtoumanis et al. (2014)meta-analysis reported
questionnaires. Itis plausible however, that the young peoplg m a small, but signi cant e ect of the ATLAS and ATHENA
have underestimated the extent to which they reported whethgrograms on doping intentions. Unfortunately, these education
they consumed PEDs or not honestly answered questiorgrograms did notin uence doping behaviors. The limited impact
about attitudes toward doping honestly, although many sat®l of these programs may be due to ATLAS and ATHENA not
asked participants to complete questionnaires anonymously. Afocusing exclusively on anti-doping educatioit¢umanis et al.,
alternative approach to assessing doping attitudes questicesr  2014). As such, there is a need for speci ¢ anti-doping programs,
is to assess implicit attitudeBrand et al. (2014used a picture which are speci cally designed for young people.
based technique and assessed the reaction times of parti€ipan Inconclusion, young males are more likely to dope than young
Although, it should be noted that this technique was valetht females and the prevalence and frequency of PEDs appears to
using the 17-item PEAS @etroczi and Aidman, 2009and increase with age during adolescence, although the number o
Nicholls et al. (2017aeported a poor model t for the 17-item young people taking AAS may remain stable. The type of sport
PEAS among adults and adolescents. As such, it could bedargua which an individual performs also predicts doping, as do
that Brand et al.'s method may require additional validatio psychological variables such as attitudes, self-esteainegor
with a more robust psychometric scale. Another limitationorientation. People surrounding a young person (e.g., parents,
is that 51% of the studies in this systematic review focusecbaches, peers) also impact upon doping, as do other behaviors
exclusively on AAS, and thus did not measure other PEDs. Asuch as using NS or the use of illegal drugs. These ndings
such, some young people who were using or had a history @an be used to help identify young people at risk of doping,
using other PEDs would be undetected in nearly half of theand many of the psychological factors can be manipulated
studies. Further, this may have contributed to equivocalimgs  through psychological interventions, which may help reduce
regarding the relationship between doping and dgeure and the prevalence of PEDs among young people. Our ndings can
Binsinger (2007 gssessed the prevalence of PEDs over a foualso inform pro-sport educational programs. Finally, as some
year period and found an increase as people matured, wherepsople may take PEDs before their 10th birthday, young people
vandenBerg et al. (200rgported no increase in the use of AAS. should be exposed to anti-doping education before the onset of
Future research could address a much broader range of PERgolescence.
rather than just AAS to ascertain an accurate measurement of
doping among young people. Researchers could also condystyUTHOR CONTRIBUTIONS
research among participants from di erent countries within
the same studies. Although there are studies featuringettel All authors listed have made a substantial, direct and ietual
from di erent countries, due to scholars using di erent scaje contribution to the work, and approved it for publication.
it is di cult to compare psychological variables, as factorsat
might predict doping and thus whether it impacts on doping ACKNOWLEDGMENTS
behavior. Scholarly activity could compare athletes frorarént
countries to see if there are any di erences, which would b&his systematic review was funded by the European
helpful in generating education programs, speci ¢ to the need€ommission's Education, Audiovisual and Culture Executive
of athletes. Finally, although widely recognized searchrigjues Agency [Unit A.6, ErasmusC: Sport, Youth and EU Aid
were employed to identify papers, it is still possible that releva Volunteers]. Project title: Anti-Doping Values in Coach
articles were missed. This is because some articles mappean Education (ADVICE). Project reference number: 579605-BEPP-
in a search engine result, due to the keywords selected dntmig2016-2-UK-SPO-SCP.
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