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Abstract

Doping research has predominantly focused on proximal cognitive predictors of athletes’
intentions to use prohibited substances, often conceptualizing doping as a final behavioral
outcome. Drawing on Self-Determination Theory and Goal Systems Theory, the present
study examined the relationships between doping intentions, perceived means of perfor-
mance enhancement, and internal and external life aspirations among competitive athletes.
A total of 204 athletes (Mage = 22.99 years) completed measures assessing doping inten-
tions, perceived effectiveness of different performance enhancement means, and aspiration
components. The results indicated that stronger doping intentions were negatively associ-
ated with internal aspiration components and positively associated with external aspiration
components. Doping intentions were also positively related to perceived effectiveness
of nutritional supplements, doping, and combined enhancement practices, while being
negatively associated with reliance on training and nutrition alone. Several indirect effects
were observed, demonstrating that perceived performance enhancement partially mediated
the relationships between doping intentions and aspiration components. These findings
suggest that performance enhancement behaviors are cognitively embedded within athletes’
motivational goal systems and play an active role in shaping aspiration-related evaluations.
Overall, this study advances doping research by conceptualizing doping behavior as part
of a broader, goal-directed, motivational structure rather than an isolated outcome.

Keywords: internal and external goals; Goal Systems Theory; Self-Determination Theory;
motivational processes; nutritional supplements; competitive athletes

1. Introduction

Participation in sport has been consistently associated with a wide range of physical,
psychological, and social benefits, including improved health, well-being, and quality of
life [1,2]. However, alongside its positive outcomes, sport also encompasses behaviors and
pressures that can undermine its values and intended benefits. Among the most concerning
manifestations of this “dark side” is the use of doping substances, which represents one of
the most serious challenges to the integrity of sport and poses significant health risks for
athletes [3,4]. Consequently, research has increasingly focused not only on the prevalence
of doping but also on the psychological and social mechanisms that underlie athletes’
decisions to engage in such behaviors [5,6].

Social-cognitive models have been particularly influential in explaining doping-
related behaviors. Among these, the Theory of Planned Behavior [7] has been widely
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applied to predict athletes” intentions to use prohibited substances [5,6]. Consistent with
this model, attitudes toward doping, perceived social norms, and perceived behavioral
control have all been found to predict doping intentions across competitive and recreational
settings [8-10]. Other factors, such as moral disengagement, self-regulatory efficacy, situa-
tional temptation, and past doping use, have also emerged as significant predictors [10].

While this model has greatly enhanced our understanding of the proximal cognitive
mechanisms underlying doping, it primarily conceptualizes doping as an end in itself,
a final behavioral outcome to be explained. Yet, evidence suggests that doping may
instead function as a means to attain more highly valued ends, such as winning, improving
performance, or fulfilling fundamental psychological needs [11-14]. In this sense, athletes’
engagement in doping-related behaviors might be better understood within a broader
motivational system in which sport behaviors serve higher-order goals and aspirations.

From the perspective of Self-Determination Theory (SDT), aspirations represent endur-
ing life goals that individuals consider essential for their well-being [15]. These aspirations
may be intrinsic, such as health, personal growth, and community contribution, or extrinsic,
such as wealth, fame, and image. This distinction between internal (intrinsic) and external
(extrinsic) aspirations has been widely applied in sport psychology to examine how athletes’
overarching life goals relate to their motivation and well-being [16]. Sport participation
provides a meaningful context through which individuals pursue both types of aspira-
tions [17]. Athletes driven by intrinsic aspirations typically experience greater vitality,
satisfaction, and self-determined motivation, whereas those primarily oriented toward
extrinsic aspirations (e.g., appearance, recognition) are more likely to exhibit controlled
motivation and burnout [17,18] and may be associated with a greater tendency to use
performance-enhancing substances [5,6].

Empirical evidence suggests that athletes’ life aspirations are shaped by contextual
and cultural influences within the sport environment, including coaching behaviors, sport
type, and prevailing motivational climates [17,19]. In line with Self-Determination Theory,
autonomy-supportive environments foster psychological need satisfaction and autonomous
functioning, whereas controlling climates promote need frustration and diminished well-
being [15,20,21]. According to goal content mini-theory, environments that support basic
psychological needs are also more likely to encourage intrinsic aspirations (e.g., personal
growth, health), whereas controlling contexts may reinforce extrinsic aspirations (e.g., fame,
image; [17]).

Within this motivational framework, sport-related behaviors, such as training practices,
nutritional strategies, and the use of dietary supplements, may function as instrumental
means through which athletes attempt to attain their higher-order aspirations. When ath-
letes define success in external, normative terms, performance-enhancing practices may be
perceived as legitimate or necessary tools for achieving externally defined success, status, or
appearance-related goals [22,23]. This instrumentalization of behavior may extend along a
continuum from legal nutritional supplementation to more ethically problematic practices,
including doping, to achieve these externally oriented goals [12,13,20]. Conversely, athletes
oriented toward intrinsic aspirations, such as health, mastery, and long-term development,
are more likely to adopt nutrition and supplementation behaviors aligned with well-being
and ethical sport participation and reject doping as incompatible with their core values
and self-endorsed goals [10,24]. Collectively, this evidence suggests that athletes’ aspira-
tions may represent an important motivational pathway linking the sport environment to
decisions regarding nutritional supplement use and doping-related attitudes and inten-
tions. From this perspective, doping may not represent an ultimate objective but rather
one of several perceived pathways toward broader goals such as success, recognition, or
financial stability [12-14]. Understanding doping as a goal-directed behavior embedded
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within athletes” broader motivational structures allows researchers to move beyond the
intention-based focus of social-cognitive models and consider how specific behaviors are
cognitively organized around the pursuit of valued ends. To address this conceptual gap,
the Goal Systems Theory (GST; [25-27]) provides a comprehensive framework for linking
proximal behavioral intentions with distal life aspirations, conceptualizing behaviors as
dynamic means that serve higher-order goals.

The GST conceptualizes motivation as a cognitive network of interrelated goals and
means. Goals are represented as mental structures connected to the behaviors, strategies,
and resources that can help achieve them, while these means may also be linked to one
another. A single goal can be pursued through multiple means (e.g., training, diet, supple-
mentation), and one means can serve multiple goals (e.g., enhance performance to gain
recognition or financial success). The strength of these cognitive links depends on the num-
ber and perceived importance of the available means: when few options exist to achieve a
valued goal, the existing links become stronger and more likely to guide behavior [28].

Individuals are more likely to invest resources in means that they perceive as both
effective and necessary for attaining their higher-order goals [28]. Within the sport context,
the GST may provide a dynamic framework for understanding how intentions toward
specific behaviors, such as training practices, supplement use, or doping, could be cogni-
tively organized within broader goal systems that reflect athletes” aspirations and personal
values. Doping intentions, in particular, are theoretically expected to be associated with
life aspirations because they are not formed in isolation but are embedded within individ-
uals’ broader motivational and goal systems [23,29]. From a Self-Determination Theory
perspective, life aspirations reflect enduring representations of what individuals consider
important and worthwhile for their well-being [15]. Behaviors such as doping may be cog-
nitively evaluated in terms of their perceived compatibility with these higher-order goals.
When athletes prioritize external aspirations and define success in normative, outcome-
based terms, doping may be construed as an effective or necessary means for attaining
these valued ends. Conversely, athletes who strongly endorse internal aspirations are more
likely to perceive doping as incompatible with their core values and long-term well-being.
Within this framework, doping intentions reflect the strength of the cognitive association
between performance-enhancing means and distal life aspirations. Accordingly, varia-
tion in athletes” aspiration content should be systematically related to their willingness to
engage in doping-related behaviors, as intentions emerge from the perceived alignment
between specific actions and the pursuit of personally meaningful life goals [15]. This
conceptualization might be important in better understanding doping behavior in sport,
as previous theorizing and evidence suggested that doping may be a means of achieving
higher-order goals such as improved performance, wealth, or fame [30,31].

The integration of SDT and GST provides added conceptual value because the two
theories address different levels of the motivational process. SDT explains the content and
quality of athletes” higher-order aspirations, distinguishing between internal aspirations,
such as health and personal growth, and external aspirations, such as fame, image, and
wealth. GST extends this account by explaining how these aspirations become cognitively
connected to specific means of goal attainment. From this perspective, training and nutri-
tion, supplement use, and doping may represent different perceived pathways through
which athletes attempt to achieve valued goals. Therefore, GST adds explanatory value
beyond SDT by specifying the mechanisms through which aspiration content may become
linked to specific doping-related cognitions and performance enhancement choices. Still,
research investigating such goal systems with respect to doping is scarce. Skoufa et al. [31]
confirmed that several performance enhancement practices are associated with the decision-
making process toward the use of performance enhancement substances. However, there is
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currently no empirical evidence clarifying how means of performance enhancement (e.g.,
nutritional supplements and doping) operate within the relationship between doping inten-
tions and life aspirations. In particular, it remains unclear whether and how these means
are integrated into the formation of aspirations (e.g., internal versus external) and how
they shape the underlying motivational and decision-making processes related to doping
intentions. The present study set out to address this gap and investigate the mediating role
of performance enhancement means in the relationship between doping intentions and life
aspirations. Therefore, the present study integrates these two conceptualizations; it not
only examines whether aspiration content is associated with doping intentions but also
whether perceived means of sport success partly explain these associations. This integra-
tion helps conceptualize doping not as an isolated behavioral outcome but as one possible
means within a broader, goal-directed, motivational system. Based on previous theorizing,
we hypothesized that (a) doping intention would be negatively associated with internal
aspiration components and positively associated with external aspiration components (H1);
(b) doping intention would be positively associated with the use of performance-enhancing
means, which include nutritional supplements and/or doping, and negatively associated
with use of performance-enhancing means, such as training and nutrition alone (H2); and
(c) means of performance enhancement would mediate the relationship between doping
intention and internal and external aspiration components (H3).

2. Materials and Methods
2.1. Participants

A total of 204 athletes participated in this study. The sample consisted of 122 males
(59.8%) and 82 females (40.2%), with a mean age of 22.99 years (SD = 5.41). Participants were
actively involved in competitive sports (M years of involvement = 10.23 years, SD = 4.43),
representing sports such as athletics, handball, and basketball. Eligible athletes were
training regularly and competing at regional and national levels. Given the eligibility
criteria for participation, a convenience sampling approach was employed. Specifically,
sports clubs served as the units of selection and were invited to participate based on
accessibility and willingness to collaborate. Athletes who met the inclusion criteria and
were affiliated with the participating clubs were subsequently recruited for this study.

2.2. Measures

Doping intentions: Athletes” intentions to use prohibited substances were assessed
with the relevant items used in previous research conducted in Greece [11,32]. The instru-
ment consisted of three items rated on a 7-point Likert scale (e.g., 1 = strongly disagree to
7 = strongly agree), which captured the extent to which athletes expressed willingness or
readiness to engage in doping practices in the future. Higher scores reflected stronger in-
tentions to use banned substances. Previous research supports the reliability and construct
validity of the scale in athlete populations. In the present study, internal consistency was
satisfactory (Cronbach’s oc = 0.95).

Means of achieving sport success: Athletes’ perceptions of the strategies that can help
them achieve success in sport were examined via six items. Participants responded to the
stem question, “How much can the following help you achieve your goals in sport?”, fol-
lowed by six different pathways to athletic achievement: training and nutrition, nutritional
supplements, doping, training and nutrition AND nutritional supplements, training and
nutrition AND doping, and nutritional supplement AND doping. Responses were given
on a 7-point Likert scale ranging from 1 (not at all) to 7 (very much), with higher scores
reflecting a stronger belief in the effectiveness of the respective means. Each item of the
subscale was treated as a separate means for achieving success [31]. The use of single-item
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indicators was guided by the goal systems framework, in which specific means could be
represented as discrete pathways linked to higher-order goals. In the present study, the
aim was not to assess broad latent constructs of performance enhancement but to examine
athletes’ perceived instrumentality of clearly distinguishable means to sport success, such
as training and nutrition, nutritional supplements, doping, and combined enhancement
practices. Therefore, each item was treated as a separate perceived means.

Athletes’ life aspirations: Life aspirations were assessed with a shortened version
of the Aspiration Index [33]. This instrument consisted of seven subscales that reflected
either intrinsic or extrinsic life aspirations. The subscales that indicated extrinsic life
aspirations were fame, wealth, and image. In contrast, the subscales personal growth,
relationships, community, and health indicated intrinsic life aspirations. In the present
study, the dimensions of relationships and community were not measured as they were
deemed irrelevant to the context of doping. Each of these subscales consisted of five items.
All items directly captured the essence of intrinsic or extrinsic life aspirations. Participants
evaluated each aspiration on three dimensions: (1) how important the goal is to them
personally, (2) how likely they believe it is that they will achieve it, and (3) the extent to
which they feel they have already achieved it. Responses were anchored on a 7-point Likert
scale ranging from 1 (not at all) to 7 (very much).

2.3. Procedure

This study adhered to the ethical standards for research of the Declaration of Helsinki
and obtained approval from the Ethics in Research Committee of the Department of
Physical Education and Sport Science of the Aristotle University of Thessaloniki (protocol
number 21/2021). Recruitment was carried out through contacts with sports clubs and
federations. Official approval for recruitment was first achieved by the relevant sports
clubs and governing bodies. Coaches and team administrators were then informed about
the aims and procedures of this study, and they assisted in communicating the study details
to athletes and, where necessary, their parents. Participation was voluntary and all athletes
provided informed consent to take part in this study before data collection. For those under
the age of 18, consent was additionally obtained from their parents or legal guardians.
Athletes completed the survey anonymously in a paper-and-pencil format, either during
scheduled team sessions or in their own time, with coaches instructed to emphasize the
voluntary nature of participation and the confidentiality of responses. On average, the
completion time was approximately 20 min.

2.4. Data Analysis

All statistical analyses were conducted using SPSS Version 29 and Mplus 8.0. Descrip-
tive statistics and bivariate correlations were obtained with SPSS, while the hypothesized
model was tested through path analysis in Mplus. Given the modest sample size, the
number of estimated parameters, and the inclusion of several distinct performance en-
hancement means, the full structural equation modeling (SEM) model could not be tested.
Thus, path analysis was employed to address this study’s focus on testing theoretically
specified directional relationships among observed variables (i.e., means). All variables
included in the model were composite scores derived from previously validated measures,
reducing the need to model measurement error explicitly. Given the relatively modest
sample size (N = 204) and the complexity that would have been introduced by specifying
a full measurement model, path analysis offered a more parsimonious and statistically
appropriate approach. This analytic strategy allowed for the simultaneous estimation
of direct and indirect effects, facilitating the examination of mediation pathways linking
doping intention, means of performance enhancement, and internal and external aspiration
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components, while maintaining adequate statistical power and model stability. Model fit
was evaluated with several commonly recommended indices: the Comparative Fit Index
(CFI), the Root Mean Square Error of Approximation (RMSEA), and the Standardized Root
Mean Square Residual (SRMR). In line with conventional cutoffs, CFI values approaching
or exceeding 0.90 were interpreted as evidence of acceptable fit, whereas RMSEA and
SRMR values below 0.08 were taken to indicate satisfactory model fit [34].

3. Results
3.1. Descriptive Statistics

The sample consisted of 204 participants, with a mean age of 22.99 years (SD = 5.42).
Of these participants, 122 (59.8%) were categorized as males and 82 (40.2%) as females. In
terms of sports participation, basketball was the most frequently reported sport (28.9%),
followed by track and field (21.6%) and handball (10.8%). Other notable sports included
volleyball (7.4%), swimming (7.8%), and Muay Thai (7.4%). Less common sports, such as
rowing, were reported by fewer participants, each accounting for 1.0% to 3.0% of the sample.
An ANOVA revealed no statistically significant differences between team and individual
sports in the vast majority of the study variables. Regarding training experience, the mean
years of training was 10.23 (SD = 4.432). The most frequently reported durations of training
were 10 years (10.8%), 12 years (10.8%), and 15 years (10.3%). Other notable durations
included 7 years (8.8%), 8 years (8.3%), and 9 years (9.8%). The mean scores and analysis of
correlation among the study variables are presented in Table 1. The analysis of correlations
revealed mainly low to moderate associations among the variables. Intention was positively
associated with the use of nutritional supplements, doping, and combined behavioral
patterns involving supplements and doping, while it was negatively related to training
and nutrition, as well as to all internal regulation dimensions (importance, likelihood, and
attainment). In contrast, training and nutrition showed consistent positive correlations with
internal importance and internal likelihood and negative associations with doping-related
behaviors. Strong associations were observed among doping-related variables, particularly
between training and nutrition and doping (r = 0.82), indicating substantial overlap among
these behaviors. Regarding aspirations, internal dimensions were strongly interrelated
(rs = 0.32-0.67) and generally negatively associated with doping-related means, whereas
external dimensions were strongly correlated with each other (rs = 0.72-0.83) and showed
positive associations with intention, supplement use, and doping.

Table 1. Descriptive statistics and correlations among the study variables.

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Intention -
2. Training and nutrition —0.19 -
3. Nutritional supplements 0.33 0.05 -
4. Doping 0.30 -0.23 0.42 -
5. Training and nutrition and 022 013 0.66 038 B
supplements
6. Training and nutrition and doping 0.26 —0.18 0.39 0.82 0.43 -
7. Supplements and doping 0.08 —0.05 0.20 0.32 0.25 0.52 -
8. Internal importance —0.26 0.33 -006 -019 -0.03 -0.19 —0.04 -

9. Internal likelihood
10. Internal attainment
11. External importance
12. External likelihood
13. External attainment

-0.35 0.30 0.07 -0.20 —0.02 -0.19 -0.07 0.67 -
—-0.22 0.02 0.22 0.08 0.04 0.03 —0.04 0.32 0.67 -
0.32 —0.02 0.30 0.18 0.24 0.14 0.12 0.25 0.19 0.16

Mean
SD

0.25 —0.03 0.32 0.12 0.29 0.07 0.07 0.14 0.36 0.32 0.83 -

0.37 —0.14 0.37 0.21 0.25 0.14 0.05 —0.06 0.11 0.36 0.72 0.82 -
5.41 6.37 4.39 3.21 5.70 3.93 4.38 62.17 56.62 50.52 65.06 63.67 57.19
4.21 0.96 1.55 2.39 1.63 2.55 5.28 8.80 8.04 8.38 17.24 16.23 16.24

Note: Scores below 0.13 were non-significant (p > 0.05), scores between 0.14 and 0.18 were significant at the 0.05
level (p < 0.05), and scores above 0.19 were significant at the 0.01 level (p < 0.01).
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3.2. Model Testing

A structural path analysis was tested using Mplus 8.10 to examine the direct and
indirect effects of intention on six outcome variables representing internal and external mo-
tivation components via means. The model was estimated using maximum likelihood (ML),
with data from 204 participants. Overall, model fit was mixed. The Comparative Fit Index
(CFI) indicated excellent fit (CFI = 0.975). The Root Mean Square Error of Approximation
(RMSEA) was high at 0.164 (90% CI [0.121, 0.211]), and the chi-square test was significant
(x?(7) = 45.50, p < 0.001), suggesting some misspecification. The Standardized Root Mean
Square Residual (SRMR) was acceptable at 0.069. Despite the elevated RMSEA, the CFI and
SRMR met conventional thresholds for acceptable fit, indicating that the model provided an
adequate representation of the data. This discrepancy is consistent with previous findings
showing that RMSEA can overestimate lack of fit in models with small degrees of freedom
(df = 8), rendering it less reliable in such cases [35]. Although RMSEA may be inflated
in models with low degrees of freedom, this value nevertheless suggests that the model
should be interpreted cautiously. Therefore, the findings are presented as theoretically
informed associations among the study variables rather than as definitive evidence of a
fully fitting structural model. The model was retained because it was directly derived from
the hypotheses and because theoretically plausible alternative specifications did not yield a
more stable or interpretable solution.

Direct paths revealed significant associations of intention with internal versus external
factors. Specifically, intention was negatively related to internal importance (3 = —0.19,
p = 0.007), internal likelihood ( = —0.35, p < 0.001), and internal attainment (3 = —0.35,
p < 0.001). In contrast, intention was positively associated with external importance
(B =0.25, p < 0.001), external likelihood ( = 0.17, p = 0.015), and external attainment
(B =0.25, p <0.001). In addition, intention significantly predicted several means variables,
with positive associations observed for nutritional supplements (3 = 0.33, p < 0.001); doping
(B =0.30, p < 0.001); training, nutrition, and nutritional supplements (3 = 0.23, p = 0.001);
and training, nutrition, and doping ( = 0.26, p < 0.001). A negative relationship was
found for training and nutrition (f = —0.19, p = 0.005), whereas the association between
nutritional supplements and doping was nonsignificant.

Some specific indirect effects via the means variables were significant. For example, the
association from intention to internal importance via training and nutrition was negative
and significant (3 = —0.111, p = 0.023), while intention to internal likelihood via nutritional
supplements (3 = 0.188, p = 0.004) and intention to internal attainment via nutritional
supplements (3 = 0.283, p = 0.001) were positive. Total indirect effects were significant
for internal importance (3 = —0.146, p = 0.050), internal attainment (3 = 0.254, p = 0.001),
external likelihood (3 = 0.310, p = 0.028), and external attainment (3 = 0.293, p = 0.016),
indicating partial mediation (Figure 1). Due to the high correlation between the means
of training and nutrition and doping, we ran multicollinearity diagnostics. The results
indicated that the highest VIF values were 3.35 and 3.96, with corresponding tolerance
values of 0.29 and 0.25. Although these values suggest moderate overlap among predictors,
they are below conventional cut-off values for severe multicollinearity. Sensitivity analyses
excluding each of the highly correlated predictors in turn produced a substantively similar
pattern of results, supporting the robustness of the findings.
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Figure 1. Structural paths among the study variables.

4. Discussion

The purpose of the present study was to examine doping intentions and performance
enhancement behaviors not merely as proximal behavioral outcomes but as elements em-
bedded within a broader motivational goal system related to life aspirations. Drawing
on Self-Determination Theory and Goal Systems Theory, the study investigated whether
athletes’ intentions to use doping substances were directly associated with internal and
external life aspirations and whether this relationship was mediated by different perceived
performance enhancement means. Overall, the findings support the conceptualization
of doping as an instrumental means rather than an isolated endpoint. Doping intention
was consistently associated with lower endorsement of internal aspirations and stronger
endorsement of external aspirations, while also predicting greater reliance on supplement
use and doping-related means and reduced reliance on training and nutrition alone. Im-
portantly, several of these means partially mediated the relationship between intention
and aspiration components, indicating that athletes” perceptions of how success can be
achieved play a meaningful role in shaping their aspiration-related beliefs.

https://doi.org/10.3390/sports14060219


https://doi.org/10.3390/sports14060219

Sports 2026, 14, 219

9of 14

4.1. Self-Determination and Goal Systems Integration

The findings related to the first hypothesis largely support the proposed associations
between doping intention and athletes” life aspirations. The findings suggest that ath-
letes who express a greater willingness to use prohibited substances place less value on
intrinsically oriented life goals such as health and personal growth and are more strongly
oriented toward extrinsic goals, including wealth, fame, and image. These results are in
line with Self-Determination Theory [15] and reinforce the relevance of aspiration content
in understanding doping-related motivation. Importantly, these results are consistent with
previous empirical evidence indicating that extrinsic forms of motivational regulations
are associated with maladaptive outcomes in sport, including positive attitudes toward
doping [5,6,36], whereas athletes who prioritize intrinsic aspirations such as health and
personal growth tend to report lower susceptibility to doping-related temptations [10].
From a doping prevention perspective, these findings suggest that interventions may be
more effective when they address athletes’ underlying definitions of success and life goals.
Promoting intrinsic aspirations may reduce the motivational compatibility between doping
intentions and externally defined success, thereby contributing to more sustainable and
value-consistent anti-doping strategies.

The present findings offer partial support for the second hypothesis. Our findings align
with integrative theoretical perspectives that emphasize the role of goal-means alignment
in determining the motivational potency of specific behaviors: when a means is perceived
as instrumentally valuable to a highly valued goal (e.g., performance enhancement), indi-
viduals are more likely to adopt those means [31]. Previous research has similarly observed
that nutritional supplement use and doping-related behaviors often co-occur and share
underlying motivational drivers, such as extrinsic orientation or performance emphasis,
even if the behaviors themselves differ in legality or risk (see [22,37]). Our findings suggest
that nutritional supplements and doping-related means may share motivational corre-
lates and be perceived as instrumentally relevant to sport success among athletes with
stronger doping intentions. Still, the differential associations with means suggest that not
all performance-related behaviors are equivalently associated with the motivational archi-
tecture of athletes: health-oriented practices (training and nutrition) may be associated with
higher autonomous motivation, whereas supplement and doping-related practices may
be associated with controlled forms of motivation that align with doping intentions. This
supports arguments from both GST and SDT that the cognitive representation of means
and their perceived instrumentality are associated with behavioral intentions and decision-
making [31]. Moreover, these results challenge simplistic interpretations of supplement use
as merely a gateway to doping. Doping intentions were associated with both nutritional
supplements and doping-oriented means, suggesting that they may co-occur as part of a
broader pattern of a performance-enhancing mindset associated with shared underlying
goals and values (co-occurrence hypothesis, [22]). For prevention, interventions should
target how athletes interpret the role and instrumentality of legal enhancement practices
(e.g., supplements, training strategies) in relation to their aspirations to help decouple
performance goals from doping-oriented means and promote engagement with healthy,
autonomous performance-enhancing behaviors.

The findings provide partial but meaningful support for the third hypothesis. Our
findings align with GST, which posits that behaviors are cognitively represented as means
that connect proximal intentions to more distal goals and that the perceived effectiveness of
these means is associated with goal commitment and goal-related cognitions [25]. Although
the found indirect associations are theoretical representations rather than evidence of
temporal or causal sequences, they highlight that means are not motivationally neutral
but are actively associated with the structure of athletes” goal systems. In line with recent
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evidence by Skoufa et al. [31], performance-enhancing practices appear to function as
interconnected means that are associated with decision-making processes related to doping,
rather than serving merely as behavioral outcomes. The present findings extend this
work by showing that such means also contribute to how athletes cognitively engage with
their life aspirations, suggesting that athletes who perceive performance enhancement
practices as necessary or instrumental for success may integrate these behaviors into
broader success-oriented goal structures, increasing the motivational compatibility between
doping intentions and extrinsically defined aspirations [30]. These findings underscore the
importance of targeting athletes’ beliefs about the necessity and effectiveness of different
performance-enhancing means, rather than focusing exclusively on intentions or attitudes
toward doping itself.

4.2. Limitations and Strengths

Several limitations of the present study should be acknowledged when interpreting
the findings. First, the cross-sectional design precludes any causal inferences regarding
the directionality of the relationships among doping intentions, perceived means of perfor-
mance enhancement, and life aspirations. Although the proposed model was theoretically
grounded in SDT and GST, it is equally plausible that aspiration orientations shape per-
ceptions of means or even doping intentions over time [29]. Longitudinal or experimental
designs are therefore needed to clarify temporal ordering and causal mechanisms within
athletes” motivational goal systems. Secondly, all variables were assessed using self-report
measures, which may be vulnerable to social desirability bias and response distortion,
particularly because doping-related intentions concern a sensitive and socially sanctioned
behavior. Although anonymity and confidentiality were assured to reduce evaluation
concerns, these safeguards cannot fully rule out the possibility that athletes underreported
their willingness to use prohibited substances or aligned their responses with socially
desirable anti-doping norms. As a result, the observed associations involving doping
intentions may represent conservative estimates. Future studies should include social
desirability scales, randomized response or indirect questioning techniques, behavioral
indicators, and implicit assessments to better control for response bias and strengthen the
validity of doping-related measurement. Moreover, this study relied on a convenience
sample of competitive athletes, which may limit the generalizability of the findings to other
populations, such as elite athletes, recreational exercisers, or adolescents in early sport
specialization stages. Differences in competitive level, sport type, and cultural context may
influence how aspirations and performance-enhancing means are cognitively organized.
Future studies with larger and more balanced samples should examine sport type and
competitive level as covariates, moderators, or grouping variables and test whether the
proposed goal system relationships differ across individual and team sports, regional and
national competition levels, and stages of athletic development. Additionally, the means
of performance enhancement were measured using single-item indicators, which, while
theoretically justified within a goal systems framework, do not allow estimation of internal
consistency and may be more vulnerable to measurement error than multi-item scales.
Future studies should incorporate validated, multi-item scales of perceived performance
enhancement means, preferably analyzed through latent variable models that account
for measurement error. Finally, although path analysis was selected as a parsimonious
approach suitable for the sample size and research aims, several constructs in the model,
particularly aspirations, are theoretically latent. By using composite scores, the analysis did
not model measurement error explicitly, which may have biased parameter estimates or
affected the strength of the observed associations. A full SEM approach would have been
preferable; however, attempts to estimate a latent variable model did not converge, most
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likely due to the relatively modest sample size and the number of parameters required.
In addition, model fit was mixed: although CFI and SRMR suggested acceptable fit, the
RMSEA was substantially elevated, indicating possible model misspecification. Therefore,
the findings should be interpreted with caution and viewed as preliminary evidence for
the proposed goal system relationships. Future studies with larger samples should test
the model using full SEM, compare theoretically competing models, report additional fit
indices, and examine whether longitudinal or network-based approaches provide a more
precise representation of the relationships among doping intentions, perceived means of
performance enhancement, and life aspirations.

Despite these limitations, the present study contributes to the doping literature by
advancing a goal system perspective on doping intentions, situating them within athletes’
broader motivational and aspirational frameworks. The findings provide overall support
for the proposed goal systems perspective. Doping intentions were negatively associated
with internal aspirations and positively associated with external aspirations, supporting H1.
They were also positively related to the perceived effectiveness of nutritional supplements,
doping, and combined enhancement practices and negatively related to reliance on training
and nutrition alone, supporting H2. H3 was partially supported, as several, but not all,
indirect effects through perceived performance enhancement means were significant. The
findings also illustrate the added value of integrating SDT and GST. SDT helps explain
why aspiration content matters: athletes who prioritize internal aspirations may evaluate
doping as inconsistent with health, personal growth, and long-term development, whereas
athletes who prioritize external aspirations may evaluate doping-related means as more
compatible with externally defined success. GST extends this interpretation by showing
that these aspirations are not linked to doping intentions in isolation but through ath-
letes’ beliefs about which means are effective for achieving sport success. In this sense,
the goal-means structure provides an additional explanatory layer beyond aspiration
content alone by identifying the perceived performance enhancement pathways through
which broader life goals may become connected to doping-related cognitions. Rather
than conceptualizing doping intention as an isolated or purely proximal outcome, the
findings demonstrate that it is systematically linked to athletes’ life aspirations and their
perceived means of achieving sport success. By integrating GST with SDT, this study shows
that performance-enhancing behaviors function as theoretically proposed instrumental
pathways that connect intentions to higher-order goals, reinforcing certain motivational
orientations while undermining others.

4.3. Practical Implications

From a practical standpoint, these findings suggest that doping prevention inter-
ventions should move beyond information provision and address how athletes define
success and which means they perceive as necessary for achieving it. Coach education
programs could promote autonomy-supportive practices, such as involving athletes in
goal setting, providing meaningful rationales for training demands, acknowledging per-
formance pressure, and reinforcing effort, learning, health, and long-term development
rather than only winning or external recognition. Such practices may strengthen intrinsic
aspirations and reduce the perceived need to rely on risky enhancement strategies. In
addition, values-based anti-doping education supporting the spirit of sport values and fair
play could help athletes reflect on the type of athlete and person they want to become and
on whether doping is compatible with their life goals, such as health, personal growth,
integrity, and sustainable sport participation. Interventions could also include cognitive
reframing of performance goals, helping athletes reinterpret success in terms of mastery,
competence, resilience, and long-term development rather than fame, image, wealth, or
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recognition. Finally, prevention initiatives should target not only athletes but also coaches,
parents, clubs, and athlete support personnel. Such educational efforts should assist them
in supporting the psychological empowerment of athletes through the development of a
broader sport climate supporting their autonomy, competence, relatedness, health, and
personal development while weakening the perceived instrumental value of doping. Over-
all, this study underscores the value of adopting motivationally informed, systems-based
approaches to understanding and preventing doping behavior in sport.

Author Contributions: Conceptualization, D.O., V.B. and H.T.; methodology, D.O. and H.T.; formal
analysis, D.O. and A.L.; investigation, D.O. and L.S.; data curation, D.O. and A.L.; writing—original
draft preparation, D.O., L.S. and A.L.; writing—review and editing, V.B. and H.T.; supervision, H.T.;
project administration, D.O. and H.T.; funding acquisition, D.O., V.B. and H.T. All authors have read
and agreed to the published version of the manuscript.

Funding: This research was co-financed by Greece and the European Union (European Social Fund—
ESF) through the operational program “Human Resources Development, Education and Lifelong
Learning 2014-2020" in the context of the project “A longitudinal investigation of Chemically Assisted
Performance Enhancement in four life domains” (MIS 5047945). This publication reflects the views of
only the author, and the funding organization cannot be held responsible for any use that may be
made of the information contained therein.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Department of Physical Education and
Sport Science of the Aristotle University of Thessaloniki (protocol code 21/2021, 29 April 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors upon request.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  Bengtsson, D.; Svensson, J.; Wiman, V.; Stenling, A.; Lundkvist, E.; Ivarsson, A. Health-related outcomes of youth sport
participation: A systematic review and meta-analysis. Int. |. Behav. Nutr. Phys. Act. 2025, 22, 89. [CrossRef]

2. Oja, P; Memon, AR, Titze, S.; Jurakic, D.; Chen, S.T.; Shrestha, N.; Pedisic, Z. Health benefits of different sports: A systematic
review and meta-analysis of longitudinal and intervention studies including 2.6 million adult participants. Sports Med.-Open 2024,
10, 46. [CrossRef]

3. Cox, L.,; McNamee, M. The Ethics of Anti-Doping; Girginov, V., Lopez Frias, EJ., Eds.; Routledge: London, UK, 2025. [CrossRef]

4. Warrier, A.A,; Azua, E.N.; Kasson, L.B.; Allahabadi, S.; Khan, Z.A.; Mameri, E.S.; Chahla, J. Performance-enhancing drugs in
healthy athletes: An Umbrella review of systematic reviews and meta-analyses. Sports Health 2024, 16, 695-705. [CrossRef]
[PubMed]

5. Blank, C.; Kopp, M.; Niedermeier, M.; Schnitzer, M.; Schobersberger, W. Predictors of doping intentions, susceptibility, and
behaviour of elite athletes: A meta-analytic review. SpringerPlus 2016, 5, 1333. [CrossRef] [PubMed]

6. Ntoumanis, N.; Delven, S.; Barkoukis, V.; Boardley, I.D.; Hvidemose, ].S.; Juhl, C.B.; Gucciardi, D.EF. Psychosocial predictors of
doping intentions and use in sport and exercise: A systematic review and meta-analysis. Br. ]. Sports Med. 2024, 58, 1145-1156.
[CrossRef]

7.  Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179-211. [CrossRef]

8. Rezapur-Shahkolai, F; Moeini, B.; Faradmal, J.; Barati, M.; Vesali-Monfared, E. Factors associated with anabolic steroids use in
bodybuilding athletes based on the theory of planned behavior. J. Educ. Community Health 2022, 9, 228-234. [CrossRef]

9. Ring, C,; Kavussanu, M.; Lucidi, S.; Hurst, P. Self-other judgments of doping likelihood and anticipated guilt in hypothetical
situations. Psychol. Sport Exerc. 2019, 41, 46-53. [CrossRef]

10. Chen, Z.; Wang, D.; Wang, K.; Huang, T. Coaching style and attitudes toward doping in Chinese athletes: The mediating role of

moral disengagement. Int. J. Sports Sci. Coach. 2017, 12, 312-318. [CrossRef]

https://doi.org/10.3390/sports14060219


https://doi.org/10.1186/s12966-025-01792-x
https://doi.org/10.1186/s40798-024-00692-x
https://doi.org/10.4324/9780367766924-RESS195-1
https://doi.org/10.1177/19417381231197389
https://www.ncbi.nlm.nih.gov/pubmed/37688400
https://doi.org/10.1186/s40064-016-3000-0
https://www.ncbi.nlm.nih.gov/pubmed/27563528
https://doi.org/10.1136/bjsports-2023-107910
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.34172/jech.2022.A-10-1015-2
https://doi.org/10.1016/j.psychsport.2018.11.006
https://doi.org/10.1177/1747954117710505
https://doi.org/10.3390/sports14060219

Sports 2026, 14, 219 13 of 14

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

Chirico, A.; Lucidi, F; Pica, G.; Di Santo, D.; Galli, F.; Alivernini, E; Pierro, A. The motivational underpinnings of intentions to
use doping in sport: A sample of young non-professional athletes. Int. J. Environ. Res. Public Health 2021, 18, 5411. [CrossRef]
[PubMed]

Petréczi, A.; Aidman, E. Psychological drivers in doping: The life-cycle model of performance enhancement. Subst. Abus. Treat.
Prev. Policy 2008, 3, 7. [CrossRef]

Tsorbatzoudis, H.; Lazuras, L.; Barkoukis, V. Next steps in doping research and prevention: Ten big questions. In The Psychology
of Doping in Sport; Routledge: London, UK, 2015; pp. 230-243.

Wolff, W.; Brand, R. Subjective stressors in school and their relation to neuroenhancement: A behavioral perspective on students
everyday life “doping”. Subst. Abus. Treat. Prev. Policy 2013, 8, 23. [CrossRef] [PubMed]

Ryan, R.M.; Deci, E.L. Intrinsic and extrinsic motivation from a self-determination theory perspective: Definitions, theory,
practices, and future directions. Contemp. Educ. Psychol. 2020, 61, 101860. [CrossRef]

Bradshaw, E.L.; Conigrave, ].H.; Steward, B.A.; Ferber, K.A.; Parker, PD.; Ryan, R M. A meta-analysis of the dark side of the
American dream: Evidence for the universal wellness costs of prioritizing extrinsic over intrinsic goals. J. Personal. Soc. Psychol.
2023, 124, 873-899. [CrossRef] [PubMed]

Martinez-Gonzélez, N.; Atienza, FL.; Duda, J.L.; Balaguer, I. The “what” of athletes” goal pursuit and its relationships to

’

goal-related processes and well-and ill-being. Behav. Sci. 2025, 15, 661. [CrossRef]

Vilks, S.; Kolesovs, A. Basic psychological needs satisfaction, intrinsic motivation, and studying sports protect university
student-athletes from burnout: Insights from Latvia. Front. Sports Act. Living 2025, 7, 1548583. [CrossRef] [PubMed]

Morbée, S.; Haerens, L.; Soenens, B.; Loeys, T.; De Clerck, T.; Waterschoot, J.; Vansteenkiste, M. Predictors and outcomes of sports
coaches” athlete-invested contingent self-worth. Psychol. Sport Exerc. 2023, 69, 102478. [CrossRef]

Standage, M.; Ryan, R M. Self-determination theory in sport and exercise. In Handbook of Sport Psychology, 4th ed.; Tenenbaum, G.,
Eklund, R.C., Eds.; John Wiley and Sons: Hoboken, NJ, USA, 2020; Volume 1.

Castillo-Jiménez, N.; Mufioz-Garcia, J.; Moreno, A. Empowering and disempowering motivational climates, mediating psycho-
logical processes, and future intentions of sport participation. Int. J. Environ. Res. Public Health 2022, 19, 896. [CrossRef]
Barkoukis, V.; Lazuras, L.; Ourda, D.; Tsorbatzoudis, H. Are nutritional supplements a gateway to doping use in competitive
team sports? The roles of achievement goals and motivational regulations. J. Sci. Med. Sport 2020, 23, 625-632. [CrossRef]
Boardley, I.D.; Zhang, S.; Gunning, S.A.; Adie, ].W. Latent Motivation Profiles and Doping in Sport and Exercise: An Integrative
Approach Based on Achievement Goal and Self-Determination Theories. Scand. ]. Med. Sci. Sports 2025, 35, €70138. [CrossRef]
Ryan, R.M.; Deci, E.L. Self-Determination Theory: Basic Psychological Needs in Motivation, Development, and Wellness; Guilford: New
York, NY, USA, 2017.

Kruglanski, A.W. New developments in goal systems theory. In Goal Systems Theory: Psychological Processes and Application;
Kruglanski, A.W., Fishbach, A., Kopetz, X., Eds.; Oxford University Press: Oxford, UK, 2023; pp. 9-24.

Kruglanski, A.W.; Chernikova, M.; Babush, M.; Dugas, M.; Schumpe, B.M. The architecture of goal systems: Multifinality,
equifinality, and counterfinality in means-end relations. In Advances in Motivation Science; Elsevier: Amsterdam, The Netherlands,
2015; Volume 2, pp. 69-98.

Kruglanski, A.W.; Shah, ].Y,; Fishbach, A.; Friedman, R.; Chun, W.Y,; Sleeth-Keppler, D. A theory of goal systems. In The Motivated
Mind; Routledge: London, UK, 2018; pp. 207-250.

Shah, J.Y,; Kruglanski, A.W.; Friedman, R. Goal systems theory: Integrating the cognitive and motivational aspects of self-
regulation. In Motivated Social Perception; Psychology Press: Hove, UK, 2003; pp. 247-275.

Ajzen, I; Kruglanski, A.W. Reasoned action in the service of goal pursuit. Psychol. Rev. 2019, 126, 774. [CrossRef] [PubMed]
Ourda, D.; Skoufa, L.; Barkoukis, V.; Tsorbatzoudis, H. A protocol study for the investigation of chemically-assisted performance
enhancement in four domains. Discobolul-Phys. Educ. Sport Kinetotherapy J. 2020, 59, 333-346.

Skoufa, L.; Ourda, D.; Barkoukis, V.; Tsorbatzoudis, H. A Preliminary Investigation of a Conceptual Framework of Performance
Enhancement Across Different Life Domains. Sports 2025, 13, 434. [CrossRef]

Guo, L,; Liang, W.; Baker, ].S.; Mao, Z. Perceived motivational climates and doping intention in adolescent athletes: The mediating
role of moral disengagement and sportspersonship. Front. Psychol. 2021, 12, 611636. [CrossRef]

Kasser, T.; Ryan, R.M. Further examining the American dream: Differential correlates of intrinsic and extrinsic goals. Personal. Soc.
Psychol. Bull. 1996, 22, 280-287. [CrossRef]

Hu, L.T.; Bentler, PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.
Struct. Equ. Model. Multidiscip. ]. 1999, 6, 1-55. [CrossRef]

Kenny, D.A.; Kaniskan, B.; McCoach, D.B. The Performance of RMSEA in Models With Small Degrees of Freedom. Sociol. Methods
Res. 2014, 44, 486-507. [CrossRef]

https:/ /doi.org/10.3390/sports14060219


https://doi.org/10.3390/ijerph18105411
https://www.ncbi.nlm.nih.gov/pubmed/34069379
https://doi.org/10.1186/1747-597X-3-7
https://doi.org/10.1186/1747-597X-8-23
https://www.ncbi.nlm.nih.gov/pubmed/23777577
https://doi.org/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1037/pspp0000431
https://www.ncbi.nlm.nih.gov/pubmed/35951379
https://doi.org/10.3390/bs15050661
https://doi.org/10.3389/fspor.2025.1548583
https://www.ncbi.nlm.nih.gov/pubmed/40873720
https://doi.org/10.1016/j.psychsport.2023.102478
https://doi.org/10.3390/ijerph19020896
https://doi.org/10.1016/j.jsams.2019.12.021
https://doi.org/10.1111/sms.70138
https://doi.org/10.1037/rev0000155
https://www.ncbi.nlm.nih.gov/pubmed/31343213
https://doi.org/10.3390/sports13120434
https://doi.org/10.3389/fpsyg.2021.611636
https://doi.org/10.1177/0146167296223006
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1177/0049124114543236
https://doi.org/10.3390/sports14060219

Sports 2026, 14, 219 14 of 14

36. Hodge, K.; Hargreaves, E.A.; Gerrard, D.; Lonsdale, C. Psychological mechanisms underlying doping attitudes in sport:
Motivation and moral disengagement. J. Sport Exerc. Psychol. 2013, 35, 419—432. [CrossRef] [PubMed]

37. Hurst, P; Schiphof-Godart, L.; Kavussanu, M.; Barkoukis, V.; Petroczi, A.; Ring, C. Are dietary supplement users more likely to
dope than non-users?: A systematic review and meta-analysis. Int. J. Drug Policy 2023, 117, 104077. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https:/ /doi.org/10.3390/sports14060219


https://doi.org/10.1123/jsep.35.4.419
https://www.ncbi.nlm.nih.gov/pubmed/23966451
https://doi.org/10.1016/j.drugpo.2023.104077
https://doi.org/10.3390/sports14060219

	Introduction 
	Materials and Methods 
	Participants 
	Measures 
	Procedure 
	Data Analysis 

	Results 
	Descriptive Statistics 
	Model Testing 

	Discussion 
	Self-Determination and Goal Systems Integration 
	Limitations and Strengths 
	Practical Implications 

	References

