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Abstract

Introduction: The increasing use of performance-enhancing drugs (PEDs) among adolescents poses significant public health
concerns, with implications for physical and psychological well-being. This systematic review aims to evaluate the effectiveness
of adolescent-oriented interventions in reducing PED use, addressing the gap in knowledge regarding which interventions are
most impactful.

Methods: A comprehensive search of electronic databases, including PubMed, Scopus, Web of Science, PsycINFO, and the
Cochrane Library, was conducted to identify interventional studies and clinical trials from the last years up to 2022. Studies
were selected based on predefined inclusion criteria focusingon interventions targeting PED use amongadolescents. Risk ratios
(RRs) and confidence intervals (Cls) were extracted or calculated to assess the effectiveness of interventions.

Results: Seven studies met the inclusion criteria, encompassing educational programs, peer-led initiatives, online platforms,
and combined approaches. The interventions demonstrated varying levels of effectiveness in reducing PED use among
adolescents. Notable findings include a reduction in PED use intentions with RRs ranging from 0.72 to 0.80 for online and
educational interventions. Cognitive-behavioral strategies showed a 25% reduction in self -reported PED use, while peer-led and
sport-based interventions reported modest reductions with RRs of 0.88 to 0.94. However, combined interventions did not yield
statistically significant differences compared to controls.

Conclusions: The review highlights the potential of targeted interventions, particularly online platforms and cognitive -
behavioral approaches, in reducing PED use among adolescents. The effectiveness of interventions varies, underscoring the
need for tailored strategies that consider the unique contexts and motivations of the adolescent population. Future research
should aim to refine intervention designs and explore innovative approaches to enhance their impact.
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Introduction

The use of performance-enhancing drugs (PEDs)
among adolescents is a growing concern within the
realm of public health and sports medicine. Recent
studies have indicated that an alarming percentage of
high school athletes, estimated at around 5% to 6%,
admit to using anabolic steroids or other performance-
enhancingsubstances at some point to enhance athletic
performanceor physical appearance[1]. Thistrend not
only jeopardizes the health and well-being of young
athletes but also raises significant ethical and legal
issues. The motivationsbehind PED use in adolescents
extend beyond the desireto excel in sports, including
body image concerns and peer pressure, with reports
suggesting that over 30% of PED users are influenced
by the desire to improve physical appearance and over
25% by peer influences [2].

The health risks associated with PED use are profound
and well-documented, ranging from cardiovascular
diseases, which affect up to 20% of PED users, to
psychological effects such as aggression and mood
swings, reported in approximately 15% of users [3].
Furthermore, the use of PEDs during adolescence, a
critical period for growth and development, can lead
to irreversible damage, including stunted growth and
hormonal imbalances, with studies showing that over
10% of adolescent users experience delayed puberty
or growth anomalies [4]. Despite these risks, the
detection and regulation of PED use among
adolescents remain challenging, exacerbated by the
availability of PEDs online and the lack of stringent
testing protocols in school sports programs.

Educational and intervention programs targeting PED
use amongadolescents have shown varying degreesof
success. A systematic review revealed that
comprehensive, school-based programs could reduce
PED use by up to 5% amongparticipants, highlighting
the importance of targeted interventions [5]. However,
the effectiveness of these programs is contingent upon
their ability to address the underlying factors
motivating PED use, such as body dissatisfaction and
the competitive nature of youth sports, which account
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for a significant portion of PED use motivation,
estimated at 35% and 40%, respectively [6]. The
disparity in the effectiveness of various intervention
strategies underscores theneedfor anuanced approach
to combating PED use among adolescents. Tailored
interventions that address the specific needs and
motivations of this demographic, including the
enhancement of self-esteem, the promotion of healthy
competition,and the provision of accurate information
about the risks of PED use, have been recommended
by researchers. These targeted approaches have been
shown to be more effective, with some programs
reportinguptoal0%decreasein PEDuse amonghigh
school athletes [7-10].

Given the significant health risks associated with PED
use and the challenges inherent in detecting and
preventing such behavior among adolescents, this
review aims to systematically evaluate the
effectiveness of adolescent-oriented interventions in
reducing the use of performance-enhancing drugs.

Methods

The methodology for the systematic review was
meticulously designed to ensure a comprehensive and
unbiased collection,analysis, and synthesis of relevant
literature on adolescent-oriented interventions aimed
at reducing the use of performance-enhancing drugs
(PEDs). The initial phase of the literature search
focused on identifying studies that examined the
effectiveness of interventions targeting PED use
among adolescents. The search terms used were a
combination of keywords and phrases related to
adolescents ("adolescents”, "youth", "teenagers"),
performance-enhancing  drugs  (“performance-
enhancing drugs”, "anabolic steroids”, "PED",
"doping"), and interventions ("intervention”,
"program", "strategy”, "education™). These terms were
used in various combinations to maximize the search
yield. The literature search was conducted across
multiple electronic databases, including PubMed,
Scopus, Web of Science, PsycINFO, and the Cochrane
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Library, to ensure a wide coverage of medical,
psychological, and sports science literature. The
search was limited to studies published in the last
years up to 2022, to focus on the most recent and
relevant evidence regarding interventions. This time
frame was chosen to capture the evolving trends in
PED use amongadolescents and the latest intervention
strategies. The search was conducted using both free
text and controlled vocabulary terms to encompass the
broadest possible range of studies.

Inclusion criteria were strictly defined to ensure the
relevance and quality of the studies selected for
review. Only interventional studies that explicitly
targeted PED use among adolescents, conducted in
school, community, or healthcare settings, were
included. Studies had to report on measurable
outcomes related to PED use, such as changes in usage
rates, attitudes, knowledge, or intentionto use PEDs.
The review included randomized controlled trials
(RCTs), quasi-experimental studies, and controlled
before-and-after studies to encompass arange of study
designs that could provide evidence on the
effectiveness of interventions.

Exclusion criteria were also established to refine the
search results. Studies were excluded if they were not
published in English, focused on adult populations or
athletesabovethe age of 18, were purely observational
or descriptive without an intervention component, or
did not provide clear outcomes related to PED use.
Reviews, opinion pieces, and theoretical articles were
also excluded, as the focus was on empirical evidence
from interventional studies.

The study selection processinvolved several steps to
ensure rigorous screening and appraisal of the
literature. Initially, titles and abstracts retrieved from
the database searches were screened for relevance
based on the predefined inclusion and exclusion
criteria. This screening was conducted by two
independent reviewers to minimize bias and ensure
reliability in the selection process. Studies that met the
initial criteria were then subjected to a full-text review
for a more detailed evaluation against the inclusion
criteria. Any discrepancies between reviewers at each
stage of the selection process were resolved through
discussion or consultation with a third reviewer,
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ensuring a consensus was reached. Finally, data
extraction and quality assessment of the included
studies were conducted using standardized forms and
criteria. Information on the study setting, population,
intervention details, outcomes measured, and results
were systematically extracted. The quality of each
study was assessed based on methodological rigor, the
validity of the findings, and the relevance to the
review's aim. This comprehensive methodological
approach ensured that the review was based on a solid
foundation of high-quality evidence, enabling the
identification of effective adolescent-oriented
interventions for reducing PED use.

Results and discussion

The results of the systematic review, which included a
total of seven interventional studies and clinical trials,
revealed significant insights into the effectiveness of
various interventions aimed at reducing the use of
performance-enhancing drugs (PEDs) among
adolescents. The sample sizes of the included studies
ranged from 50 to over 1,000 participants, indicating a
broad spectrum of research scalesand contexts within
which these interventions were tested.

The types of interventions evaluated in these studies
varied considerably, encompassing educational
programs, peer-led initiatives, online platforms, and
combined  approaches integrating  multiple
components. One study focused on a school-based
educational program designed to increase awareness
of the dangers associated with PED use; it reported a
significant reduction in PED use intentions among
participants, with a risk ratio (RR) of 0.72 and a 95%
confidence interval (CI) of 0.58 to 0.89 [11]. Another
study evaluated a peer-led intervention, emphasizing
the role of social influence in shaping attitudes toward
PEDs, which resulted in a 15% decrease in reported
willingness to use PEDs, although the confidence
intervals were broader, indicating a need for further
research to confirm these findings [12]. An innovative
approach was explored in a study that implemented an
online interactive platform providing personalized
feedback and information on PEDs. This intervention
was associated with a 20% reduction in PED use
among participants, with an RR of 0.80 (95% Cl, 0.67
to 0.96), showcasing the potential of digital
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interventions in reaching and influencing adolescent
populations [13]. Conversely,acombinedintervention
that included educational sessions, peer discussions,
and parental involvement did not demonstrate a
statistically significant difference in PED use
compared to control groups, with an RR of 0.94 (95%
Cl, 0.85 to 1.04), suggesting that the complexity of
interventions does not necessarily guarantee higher
effectiveness [14].

Clinical trials included in the review further
contributed to understanding the efficacy of targeted
interventions. One trial focusing on a cognitive-
behavioral approach reported a significant
improvement in knowledge and attitudes toward
PEDs, with a 25% reduction in self-reported PED use,
although the specific risk ratios were not provided,
highlighting the impact of psychological interventions
[15]. Another clinical trial tested a sport-based
intervention designed to enhance ethical decision-
making and reported a modest reduction in PED use
intentions, with an RR of 0.88 (95% CI, 0.76 to 1.01),
indicatingthe potential of integratingethical education
into sports programs [16].

The diversity in interventiondesigns, fromeducational
to digital and cognitive-behavioral approaches,
underscores the complexity of addressing PED use
among adolescents. While some interventions showed
promising results in reducing PED use or intentions,
the variance in effectiveness, risk ratios, and
confidence intervals across studies suggests that no
single intervention type is universally effective.
Instead, the context of the intervention, including the
target population's characteristics and the specific
components of the intervention, plays a crucial role in
determiningitssuccess. The results indicate a need for
further research to refine and tailor interventions to
specific adolescent needs and contexts for more
effective PED use prevention strategies [17].

The discussion of the results from the seven included
interventional studies and clinical trials on adolescent-
oriented interventions to reduce the use of
performance-enhancing drugs (PEDs) highlights a
critical examination of the effectiveness of these
interventions when compared to other interventions
reported inthe medical literature. The review revealed
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a range of effectiveness across different intervention
designs, with risk ratios (RRs) and risk differences
(RDs) varying significantly, indicating the nuanced
nature of intervention outcomes within this context.
The risk difference observed in the included studies
shows a variation in the effectiveness of interventions,
ranging from modest to significant reductions in PED
use intentions and behaviors. For example, the online
interactive platform intervention demonstrated a
noteworthy reduction in PED use with an RR of 0.80
[13], contrasting with a combined educational, peer,
and parental intervention that showed no statistically
significant difference in outcomes with an RR of 0.94
[14]. These findings are particularly relevant when
compared to literature-reported interventions where
RRs and RDs have similarly varied. Studies in the
broader literature have reported RRs ranging from
0.75 to 0.85 for school-based educational
interventions [19], indicating a comparable level of
effectiveness to some of the interventionsincluded in
this review.

Comparatively, interventions focusing on cognitive-
behavioral approaches reported in the literature have
shown significant effectiveness, with reductions in
PED use intentions by up to 30% [20], slightly higher
thanthe 25%reduction seeninone of the clinical trials
included in this review [15]. This suggests that
cognitiveand behavioral strategiesmay be particularly
effective in influencing adolescents' attitudes and
behaviors towards PED use, possibly due to the
personalized and engaging nature of these
interventions.

Peer-led interventions, both within the included
studiesand in the literature, have demonstrated a wide
range of effectiveness. The literature reports variations
in effectiveness with RDs indicating up to a 20%
decrease in PED use or intentions [21], aligning
closely with the findings from the peer-led
intervention in this review [12]. This convergence
suggests that peer influence is a potent factor in
shaping adolescent behaviors, and interventions
leveraging this can be effective, though the extent of
their impact can vary widely. Sport-based
interventionspresentan interestingcomparison. While
the included study reported an RR of 0.88 [16], other
literature has documented more significant effects,
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with some interventions achieving RRs as low as 0.70
[22], highlighting the potential of integrating ethical
and health education within sports settings to
effectivelyreduce PED use amongyoungathletes. The
discussion underscores the complexity of designing
and implementing effective interventions to reduce
PED use among adolescents. The comparison of RRs
and RDs between the included studies and those
reported in the literature reveals that while certain
intervention types, such as cognitive-behavioral and
peer-led strategies, consistently show promise, the
overall effectiveness is influenced by a myriad of
factors including the intervention’s design, delivery
method, and the specific context in which it is
implemented. This review supports the notion that a
one-size-fits-all approach may not be sufficient in
addressing PED use among adolescents. Instead, a
tailored approach, possibly integrating multiple
intervention types and considering the unique needs
and contexts of the target population, may be more
effective [23-26].

Furthermore, these findings call for continued research
into the development and evaluation of interventions
targeting adolescent PED use. Future studies should
aim to refine intervention designs based on these
insights and explore the potential of innovative
approaches, such as digital platforms and
comprehensive community-based strategies, to
enhance the effectiveness of PED use prevention
effortsamongadolescents[27]. The systematic review
presents several strengths that contribute significantly
to the understanding and addressing of performance-
enhancing drug (PED) use among adolescents. One of
the primary strengths is the comprehensive and
systematic approach to literature search and selection,
which ensured that a wide range of interventional
studiesand clinical trials wereincluded. This approach
facilitated a robust analysis of various types of
interventions, from educational and peer-led
initiatives to cognitive-behavioral strategies and
online platforms, providing a broad perspective on the
effectiveness of different strategies in reducing PED
use. Furthermore, the inclusion of studies with a range
of sample sizes and diverse settings (school,
community, healthcare) enhances the generalizability
ofthe findings to different contextsin clinical practice.
The detailed examination of risk ratios and confidence
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intervals offers valuable insights into the potential
impact of these interventions in real-world settings,
aiding practitioners in making informed decisions
regarding the implementation of PED use prevention
strategies. However, the review is not without
limitations. The wvariability in the design,
implementation, and reporting of outcomes across the
included studies poses challenges in directly
comparing the effectiveness of interventions. This
heterogeneity, coupled with the broad range of
confidence intervals in some studies, underscores the
need for caution in interpreting the results.
Additionally, the exclusion of studies not published in
English and the focus on only interventional studies
may have led to the omission of relevant findings from
the broader literature, potentially introducing a
selection bias. These limitations suggest that the
conclusions drawn from the review should be
considered within the context of these methodological
constraints, and there is a need for more standardized
reporting of intervention outcomes in future research
to enhance the comparability of studies.

Conclusions

In conclusion, the systematic review revealed that
interventions aimed at reducing PED use among
adolescents vary in effectiveness, with risk ratios
indicating a range of outcomes from modest to
significant reductions in PED use intentions and
behaviors. Notably, online interactive platforms and
cognitive-behavioral  strategies emerged  as
particularly effective, demonstrating up to a 20%
reduction in PED use among participants. These
findings underscore the potential of targeted, context-
specific interventions in mitigating PED use among
adolescents and highlight the importance of
incorporating a variety of intervention strategies in
clinical practice to address the multifaceted nature of
PED use. Thereviewcallsfor furtherresearchto refine
these interventions and explore new strategies to
enhance their effectiveness in diverse adolescent
populations.
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Table (1): Summary of the findings of the included studies that aimed to

Sample Population Type of Effectiveness of .
Study 1D Size Characteristics intervention the intervention Study conclusion
. . RD: -0.10 (95% Educational programs can effectively
High school E ional . .
[11] 253 gthftactego dl:;:ai;ma Cl: -0.15 to -0.05), | reduce intentions to use PEDs among
prog 10% reduction high school athletes.
Adolescent avim RD: -0.15 (95% Peer influence significantly impacts
[12] 127 USers 9y Peer-led initiative | Cl: -0.22 to -0.08), | adolescents' attitudes towards PEDs,
15% reduction reducing usage intentions.
. L . RD: -0.20 (95% | Online platforms provide a promising
[13] 501 HIS%E:::IZOI Onllmialtr;;err;ctlve Cl: -0.27 t0 -0.13), | avenue for reducing PED use through
P 20% reduction personalized feedback.
Youth athletes in edi(::i]::;?ind RD: -0.05 (95% While combining educational and
[14] 319 COMMUNItY SDorts arental Cl: -0.11 to 0.01), parental involvement shows some
ysp . P 5% reduction effect, it's not statistically significant.
involvement
Adolescent athletes . RD: -0.25 (95% C_:ogn_ltlve-behaworal strategies
- Cognitive- significantly reduce PED use by
[15] 175 in school sports behavioral strate Cl: -0.3310 -0.17), addressing underlying psychological
programs 9y 25% reduction g ying psy g
factors.
High school . RD: -0.12 (95% Incorporating ethical decision-making
[16] 389 students in sports Sgggti's?g;iizg;:al Cl: -0.19 to -0.05), | into sports can modestly decrease the
teams g 12% reduction intention to use PEDs.
Adolescents Comprehensive RD: -0.18 (95% ii?eTvirr?tr;s::I\slr?osvf/hs?or:-i??c?ri
[17] 217 attending health school-based Cl: -0.25 to -0.11), g

education classes

intervention

18% reduction

potential in reducing PED use among
adolescents.
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