
KEY POINTS

• Athletes’ use of supplements is highly prevalent across sport and competitive levels. High prevalence is combined with indiscriminate use. This 
remains a concern in sport as it can lead to negative health effects and the risk of committing an anti-doping rule violation. 

• Consequences of committing an anti-doping rule violation through supplement use are significant for competitive athletes (e.g., ineligibility from 
major competitions, loss of medals and funding) due to the principle of strict liability (if it is in the athlete’s body, the athlete is responsible for it ). 

• The principle of strict liability interacts with a growing and professionally marketed industry that is poorly regulated. Consequently, competitive 
athletes can find themselves in a vulnerable and risky position when it comes to consuming supplements.

• Where risk-benefit analysis supports the use of a supplement, it is critical that athletes adhere to risk minimized supplement use guidance 
(RMSUG) published by a professional body or organization (e.g., International Olympic Committee Consensus Statement on Supplements). 

• Athletes must have the capability (e.g., knowledge and skills), opportunity (e.g., physical access, social support) and motivation (e.g., beliefs and 
habits) to adhere to RMSUG. 

• Adopting a behavioral approach to understanding adherence to RMSUG helps us identify what needs to change to protect athletes from 
unintentionally doping through indiscriminate supplement use.
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INTRODUCTION
The supplement industry has expanded at an alarming rate, exceeding 
the capacity of government agencies to regulate the market and protect 
the consumer (Tiller et al., 2023). Consequently, many products 
are sold on exaggerated claims and questionable evidence of safety 
and efficacy (Maughan et al., 2018; Tiller et al., 2023), with few 
supplements underpinned by an established evidence base (Australian 
Institute for Sport, 2022; Maughan et al., 2018; Peeling et al., 2018). 
The indiscriminate use of supplements by competitive athletes remains 
a concern in sport due to the ever-present risk of contamination and/
or adulteration of supplements with prohibited substances (Duiven et 
al., 2021; Geyer et al., 2003); putting athletes in a vulnerable position 
of breaking World Anti-Doping Agency (WADA) rules (Backhouse & 
Whitaker, 2016; Whitaker & Backhouse, 2017) and experiencing negative 
health effects (Cohen, 2014; Geller et al., 2015; Knapik et al., 2022). 

Whilst the magnitude of anti-doping rule violations (ADRVs) associated 
with supplement use is not yet known (Lauritzen, 2022), the risk of 
prohibited substances in supplements has persisted for more than two 
decades (Duiven et al., 2021). Consequently, athletes have long been 
warned by national and international anti-doping organisations about 
the risks of violating anti-doping rules through supplement use. The 
risk of committing an inadvertent ADRV through the use of supplements 
has been deemed to be a “small but real problem facing athletes who 

compete in events governed by anti-doping rules” (p.1) (Baylis et al., 
2001). Currently, it is not possible to quantify the scale of this behavioral 
problem, but some estimations have been made. Approximately 6% to 9% 
of reported doping cases are the result of athletes ingesting supplements 
containing prohibited substances (Outram & Stewart, 2015).

Whilst pre-market legislative and regulatory changes are needed to 
ensure only safe and effective products are available to supplement 
users, a global shift of this magnitude is a long way off (Dwyer et al., 
2018). Given this challenging and incongruent landscape, athletes 
and their athlete support personnel (ASP) need guidance and support 
to navigate this context and adhere to risk minimized supplement use 
guidance (RMSUG), when risk-benefit analysis supports use (Garthe & 
Maughan, 2018). Such guidance is provided by professional bodies as 
non-adherence to RMSUG can lead to serious consequences for athletes. 
This Sport Science Exchange (SSE) article examines these issues.

Figure 1 provides an example of the interdependence of behaviors 
related to ‘risky’ supplement use (i.e., not following RMSUG). For 
example, Figure 1 highlights the influence of significant others around 
the athlete and widens the lens through which we view the problem; 
moving beyond athlete blame and shame when it comes to unintentional 
ADRVs associated with supplement use.
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SUPPLEMENT USE IN SPORT 
Definitions and prevalence
Supplements are found in pill, capsule, powder or liquid form and 
contain dietary ingredients (e.g., vitamins, minerals, amino acids, 
botanicals) that can affect the body (Maughan et al., 2018). They are 
typically described as “foods, food components, nutrients or non-food 
compounds purposefully ingested in addition to the habitually consumed 
diet with the aim of achieving a specific health and/or performance 
benefit” (Maughan et al., 2018). These functional effects on the body 
can drive many athletes to use a variety of supplements to manage the 
physical and social demands of sport and enhance their performance 
and recovery (Close et al., 2022; Garthe & Ramsbottom, 2020). 

The use of supplements across sport, countries and competitive levels 
is commonplace (Garthe & Maughan, 2018; Maughan et al., 2018), with 
higher use at elite levels reported. The most recent systematic review 
and meta-analysis targeting athletes reported an overall prevalence 
of supplement use of ~60% among various sporting populations 
(Knapik et al., 2016). Previous reviews have estimated the prevalence 
of supplement use among athletes ranges between 11% and 100%, 
depending on several factors including the level of competition, type of 
sport and the definition of supplement use (Daher et al., 2022; Garthe 
& Maughan, 2018). 

THE PROBLEM OF UNINTENTIONAL DOPING THROUGH 
SUPPLEMENT USE 
Principle of strict liability 
Strict liability is the keystone of the World Anti-Doping Code (WADA, 
2021), the core document that harmonizes anti-doping policies, rules 
and regulations within sport organizations and among public authorities 
around the world. Underpinning Article 2 of the Code is the statement 
that it is an athlete’s personal duty to ensure that no prohibited 
substance enters his or her body (WADA, 2021). This means that an 
athlete can be judged to have committed an ADRV whether or not the 
athlete intentionally or unintentionally used a prohibited substance or 
was otherwise negligent or at fault. Whilst the Code makes a provision 
for the avoidance or reduction in sanction if the athlete can satisfactorily 
establish how the substance unintentionally entered their system, 
ignorance is not accepted as an excuse.

The industry and risk of supplement contamination  
and adulteration
The principle of strict liability interacts with a growing and professionally 
marketed industry that is poorly regulated (Cohen, 2014; Dwyer et al., 
2018). Under these conditions, competitive athletes (as consumers) 
and ASP can find themselves in a vulnerable and risky position when it 

Figure 1: Illustrating athlete risky supplement use behavior (adapted with permission from Backhouse, 2023).
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comes to consuming supplements. The consequence of supplements 
being classified as a subcategory of food in many countries is that 
manufacturers do not need to provide evidence of product safety and 
efficacy compared, for example, with medications (Cohen, 2014). 
Moreover, supplements are easily purchased by the consumer without 
prescription or healthcare professional intervention (Dwyer et al., 
2018). It is within the context of a complex adaptive supplement system 
that a prohibitive approach to supplement use has framed anti-doping 
organization programs (Backhouse et al., 2019), accompanied by ‘food 
first’ appeals. 

It is important to acknowledge that whilst a ‘food first’ approach is a 
goal of an evidence-based sport nutrition plan (Australian Institute for 
Sport, 2022), some supplements can play a small but valuable role in 
an evidence-based sport nutrition plan (Close et al., 2022; Maughan 
et al., 2018; Peeling et al., 2018). Consequently, when supported by 
qualified professionals there is growing recognition that ‘food first, 
but not always ‘food only’ is a more pragmatic and evidence-based 
strategy for athletes (Close et al., 2022). For example, some foods may 
be difficult to consume immediately before, during or immediately after 
exercise (Close et al., 2022).

ADHERENCE TO RISK MINIMIZED SUPPLEMENT USE 
GUIDANCE (RMSUG)
Where risk-benefit analysis supports the use of a supplement, athletes 
must adhere to RMSUG published by a professional body or organization, 
such as the International Olympic Committee (IOC) (Maughan et al., 
2018), British Dietetics Association (British Dietetics Association Sports 
Nutrition Group, 2022), Australian Institute of Sport (Australian Institute 
for Sport, 2022) and US Anti-Doping Agency (US Anti-Doping Agency, 
2023). Across all RMSUG, athletes are generally cautioned to behave 
in a number of different ways (Figure 2). For example, athletes should 
only use supplements that they need (and are evidence-based), present 
minimal risk of containing a prohibited substance, and are recorded 
and monitored, to lessen the likelihood of committing an inadvertent 
ADRV. Adherence to these behavioral steps helps to minimize the 
risk of unintentional doping and provides evidence that athletes were 
not at fault/negligent if an adverse analytical finding arises through 
supplement use (i.e., due diligence). To undertake these behaviors as a 
matter of habit and routine, conscious effort and vigilance by athletes 
are required (with support from their team) (Figure 2). 

Figure 2: Key behaviors for athlete adherence to supplement use risk minimisation guidance (RMSUG). WADA, World Anti-Doping Agency; NSF, National Sanitation Foundation.
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Enabling athletes to adhere to RMSUG
To enable adherence to RMSUG, the Capability, Opportunity, Motivation 
Model of Behavior (COM-B) (Michie et al., 2011, Figure 3) posits that 
competitive athletes must have the:

1. Capability to ensure the supplements they use are 
necessary, evidence-based, effective (for their sport/context) 
and free from contaminants/adulterants. 

2. Opportunity to receive assessment/advice from a qualified 
sport nutritionist/dietician and purchase evidence-based, 
third-party tested supplements (e.g., via easy access to 
affordable products, supported by their social group).

3. Motivation to seek advice, and only ingest evidence-based, 
third-party tested supplements over a possibly cheaper and 
more accessible and aggressively marketed product that has 
not been deemed effective or independently tested. 

All three components are essential in eliciting behavior, so if any of 
the components is weak or lacking, adherence to RMSUG has a lower 
likelihood of occurrence (Michie et al., 2011). Having high COM would 
lead to the successful performance of behavior (see Figure 3 for a 
visual representation of the COM-B to RMSUG adherence behavior).

Identifying barriers to adherence to RMSUG
To help structure your thinking and develop athlete support, the COM-B 
model allows you to identify perceived psychological and behavioral 
barriers to adherence to RMSUG. To help explore the blockers athletes 
may face, refer to the questions in Table 1 as a starting point. This 
process is important because to prevent unintentional doping 
through supplement use, interventions need to be designed with an 
understanding of what drives athlete and ASP behavior in relation to 
RMSUG adherence. In developing this understanding, it is important to 
recognize that athlete behavior affects, and is affected by, a complex 
range of social influences and nested environmental interactions, as 
indicated in the change column of Table 1. Therefore, this understanding 
should be framed by a socio-ecological perspective (individual, 
interpersonal, organizational, community, policy). Following this 
behavioral diagnosis process, it is possible to identify the broad types 
of intervention that will bring about change, matched to the COM-B 
diagnosis. For example, the change column of Table 1 highlights that 
this preliminary COM-B analysis of the factors influencing adherence 
to RMSUG revealed: (i) Capability related factors, such as athletes lack 
of knowledge about the risks of supplement product contamination/
adulteration, (ii) Opportunity related factors, including lack of access 
to qualified nutritionists/dieticians and (iii) Motivation related factors 
including perceived threat of detection if a prohibited substances is 
consumed through supplement use.

Figure 3: Capability, Opportunity, Motivation-Behaviour Model (COM-B) with adherence to risk minimized supplement use guidance (RMSUG) the target behaviour. Adapted with 
permission from Backhouse (2023). ADRV, Anti-Doping Rule Violation.
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Table 1: Overview and definition of domains from the Capability, Opportunity, Motivation-Behaviour Model (COM-B), with example questions related to target behavior of adherence to 
risk minimization supplement use guidance (RMSUG) (Adapted from Backhouse, 2023; Cane et al., 2012; Michie et al., 2014).

COM-B component and 
definition (Michie et al., 2011)

Illustrative evidence of 
barriers to adherence to risk 
minimisation supplement use 
guidance (RMSUG)

Relevant questions for athletes 
related to adherence to risk 
minimisation supplement use 
guidance (RMSUG)
To what extent does  
the athlete…

What needs to change?

Change is needed...

Capability  
(psychological or physical)
The individual’s psychological and 
physical knowledge and skills to 
engage in an activity. 

• Athletes lack knowledge and 
understanding of the products 
that are underpinned by a robust 
evidence base, as well as their active 
ingredients, mechanisms of action, 
recommended dose, adverse effects 
and issues with contamination/
adulteration (e.g., (Braun et al., 
2009; Dascombe et al., 2010; Sato 
et al., 2012).

• The study of athletes’ knowledge 
and understanding of third-
party testing systems is lacking 
(Wardenaar et al., 2021).

• Know about the risk of committing 
an anti-doping rule violation through 
supplement use? 

• Know the steps involved in RMSUG 
(e.g., how to search for batch-tested 
supplements)?

• Monitor whether the supplements 
they are using are still necessary for 
their health and performance?

• Remember to document research 
undertaken prior to using a 
supplement? 

• Remember to keep a record of the 
batch numbers of the supplements 
used?

Athlete does not have the necessary 
knowledge (psychological capability 
barrier) to deliver targeted education.

Opportunity  
(social or physical)
All the factors that lie outside the 
individual and prompt the behavior 
(e.g., adherence to RMSUG).

• Availability and ease of purchasing 
supplements which have not been 
independently tested interacts with a 
lack of knowledge of the inherent risks 
of a poorly regulated (and aggressively 
marketed) supplement industry. 

• Lack of analytical control of 
supplements before they are 
introduced to the market has led 
to the availability of many unsafe 
products (Tiller et al., 2023; Tucker 
et al., 2018).

• Globally inadequate system for 
monitoring supplement safety and 
alerting consumers of emerging risks 
(Cohen, 2014; Dwyer et al., 2018).

• Receive reinforcement from their 
coach/ASP on the importance of 
following RMSUG? 

• Have access to a sport nutritionist/
dietician? 

• Have access to third-party tested 
supplements that are affordable and 
accessible? 

• See regular prompts (e.g., in their 
training venues, competition venues) 
to adhere to RMSUG?

Athlete doesn’t have access to a 
qualified sport nutritionist (physical 
opportunity barrier) – restructure 
environment to ensure access to 
qualified professionals.

Motivation  
(automatic or reflective)
All the brain processes that energise 
and direct behavior, not just goals and 
conscious decision-making. 

• The perceived benefits of supplement 
use appear to outweigh the potential 
costs/risks (Daher et al., 2022; 
Garthe & Maughan, 2018; Maughan 
et al., 2018; Sundgot-Borgen, J. et 
al., 2003; Wiens et al., 2014).

• Research is warranted to develop 
an integrative view of athlete and 
ASP motivation to adhere to RMSUG 
(absence of evidence currently).

• Judge their ability to adhere to 
RMSUG to be difficult/easy?

• Believe that adhering to RMSUG will 
protect them from committing an 
anti-doping rule violation?

• Believe that adhering to RMSUG is 
part of their personal responsibility 
as an athlete? 

• Think it is worthwhile implementing 
RMSUG? 

• Intend to adhere to RMSUG?
• Have established habits and routines 

to allow you to adhere to the 
guidelines? Experience incentives for 
adhering to RMSUG? 

Athlete doesn’t see the point of using 
batch tested supplements (reflective 
motivation barrier) – persuade and 
educate athletes on the risks of 
supplement contamination.

SUMMARY AND PRACTICAL APPLICATIONS
Recognizing that supplement use is highly prevalent across sport, 
despite the risks and consequences that can arise from indiscriminate 
consumption, this SSE article provides an integrated behavioral 
approach to helping athletes adhere to RMSUG. In doing so, it helps 
to shine a light on the barriers and enablers of RMSUG to guide the 
development of targeted and tailored interventions. The COM-B 
model helps us make sense of our complex human behaviors and 
understand how decisions are made and what drives behavior. Once an 

understanding has been gained, it is possible to influence the athlete 
and ASP behaviors through the design of effective interventions. 
However, it is important to recognize that even if athletes (and athlete 
support personnel) intend to adhere to RMSUG, it takes commitment, 
time and effort to overcome barriers and make a successful and  
lasting change.

The views expressed are those of the author and do not necessarily reflect the position or 
policy of PepsiCo, Inc.
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