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ARTICLE INFO ABSTRACT

Keywords: Promoting the values of sport in anti-doping education requires understanding the relations among athletes'
Athletes o personal values and societal sport values. However, the interplay between these value systems and their impact
X\?:]J)‘EAPHOHW on doping prevention remains unclear. This study mapped these relations via network analysis among 833 (53%

male, 59% competitive) European athletes, assessing Schwartz’s personal values and WADA'’s Spirit of Sport
Values (SSV) using Likert scales and Best-Worst Scaling. Hedonism and universalism as general values, and fun,
joy, and respect as sport values were the most important for athletes. Tradition and power among general values,
and courage and excellence in performance among sport values were ranked as least important. Network analysis
revealed interconnectedness without distinct clusters, highlighting paradoxical centrality: SSV principles like
excellence and fair play — though less endorsed individually — emerged as critical or “central” hubs (high
strength, closeness, betweenness), bridging personal values (risk-taking, leadership) and SSV priorities. Only two
cross-system links existed: personal achievement < SSV dedication and personal enjoyment < SSV fun. Despite
moderate correlation (r = 0.58) between aggregated values, SSV principles showed limited resonance as inter-
nalized personal values. This apparent disconnect presents a significant challenge for values-based anti-doping
education, as the Spirit of Sport principles may not resonate with athletes’ personal value priorities. Further
research into the cultural and contextual dynamics between personal and societal value adoption is warranted to
enhance value-aligned intervention and the promotion of sport values as a doping prevention strategy.

Best-worst scaling
Network analysis

1. Introduction

In public and media discourse, the words “Spirit of Sport” tend to
evoke high ideals, principles, ethics or values guiding sport competition
in all its forms and manifestations. At its core, the Spirit of Sport also
profoundly embeds the socially shared notion that sport is one of the
highest human experiences, insofar as it allows humankind to express

skills, emotions, and performances at their highest levels. These initial
considerations tend to also resonate and matter for sport institutions’
policies. In fact, the Spirit of Sport is at the center of sport’s public
policy. Since the first publication of World Anti-Doping Code in 2003,
the World Anti-Doping Agency (WADA 2021) pursued its mandate of a
doping-free sports environment, calling upon sport integrity and, more
importantly, a set of principles encoded in WADA'’s endorsement of the
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Spirit of Sport — which are also identified as the intrinsic values of sport
(WADA-CODE, p.13).l Over several years, the WADA Code has consis-
tently offered three basic criteria for justifying prohibition of specific
substances and methods in competitive sports. The first two criteria
broadly refer to means that may, respectively, enhance sport perfor-
mance and cause potential health risks for athletes. The third criterion
instead explicitly refers to the Spirit of Sport (i.e., “WADA’s determi-
nation that the use of the substance or method violates the Spirit of Sport
described in the introduction to the Code”, WADA-CODE, 2021, p. 22).
Over the years, the WADA Code consistently referred to eleven Spirit of
Sport principles evoked by the words health; ethics and fair play; excel-
lence; character; fun and joy; teamwork; dedication; respect for rules; respect
for self and others; courage; and solidarity. In 2021, the WADA Code
included athletes’ rights as a twelfth Spirit of Sport principle (ibid, p.13).
Resulting from the latest consultation and Code revision process, the
2027 Code expands and cluster the list of the ‘Spirit of Sport’ principles
for their functions as values found (e.g., community, equality, fun and
joy, respect, solidarity), demonstrated (e.g., accomplishment, commit-
ment, courage, discipline, excellence in performance, fair play, honesty,
personal responsibility) and taught (athletes’ rights and responsibilities
as set out in the Code, cooperation with others, education and knowl-
edge, fairness, health, respect for human rights, respect for rules, laws
and justice) through sport (WADA Code 2027, ppl3-14). And yet,
whether and how these general views about sport characterize athletes’
value systems and guide their decisions and actions in specific sport
contexts remains unexplored.

At first glance, the WADA Code’s Spirit of Sport clause may appear
quite reasonable and in line with WADA mandate and stated ethical
position (WADA Code, 2027, p13). However, it has spawned a complex
debate in the academic community. Some scholars (e.g., Geeraets, 2018)
questioned the two fundamental arguments of the WADA Code and
antidoping policy and concluded that the goal of protecting the Spirit of
Sport and the WADA claim that athletes endorse the Code voluntarily are
ideological, at their core. On a quite different account, Obasa and Borry
in their 2019 review of scientific contributions on Spirit of Sport Values
(SSV), concluded that the WADA Spirit of Sport clause had supporters or
opponents depending upon a host of factors, ranging from SSV’s
adherence to the Olympic tradition or, rather, their inherent instru-
mentality, as well as from the supposed SSV’s conceptual clarity or,
rather, their weak operational applicability. On yet another level of
analysis, Loland and McNamee (2019) looked at the philosophical and
ethical implications of the WADA Code and argued that the Code’s third
Spirit of Sport criterion might be interpreted either as a sign of institu-
tional support for a liberal view of human enhancement (i.e., the
“permissive” account) or as a manifesto for the development of human
excellence (i.e., the “restrictive” view). The central premise of this latter
view is that competitive sport is a sphere of ethically admirable human
excellence, and that an athlete can rely on personal virtues and qualities,
a.k.a. the Spirit of Sport, to enhance and develop performance.

Aside from these debates on the institutional, jurisdictional or ethical
implications of WADA's Spirit of Sport clause, existing scientific litera-
ture seems to show some uncertainty or lack of consensus on whether
the SSV are in fact part of athletes’ value systems. Petroczi, Martinelli
and colleagues (2024) recently conducted a qualitative study in which
elite athletes participating in focus groups were prompted to recall
whether and how their values helped them in dealing with the chal-
lenges encountered during their sport careers. The investigation,
designed to provide insights into the development of value-based edu-
cation programs, led authors to point out several, only partly

! The Spirit of Sport principles as set forth in the WADA Code is widely
referred to as the intrinsic values of sport. In this paper, we follow this labelling
to align with the language used in pertinent documents and scientific publi-
cation but note that by definition, not all constituents of the Spirit of Sport are
values.
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unexpected, findings. For one thing, the SSVs do not seem to represent a
key component of elite athletes’ idiosyncratic value systems. On the
contrary, a variety of other (personal) values, not necessarily
sport-bounded, seem to guide athletes’ behavioral choices. Thirdly,
values influence athletes’ decision-making or behavioral choices, but
this influence seems to work indirectly by shaping athletes’ personal
goals, motivation and reasons. Fourthly, elite athletes seem to lack, at
least partly, consciousness or clarity on what their values are and on
their influence on human motivation and action (Petroczi, Martinelli
et al., 2024).

Other existing studies are consistent with these general views. For
instance, some scholars have investigated whether sport values are
related to morality and clean sport (Lee et al., 2000, 2008), and sought
to derive specific sport values from Schwartz’s seminal work (Schwartz,
1992) on universal personal values. In these studies, authors identified
specific moral (e.g., fairness, obedience), competence (e.g., achieve-
ment, self-direction), and status (e.g., public image, leadership) values
as three important components of athletes’ sport values, and found ev-
idence for the general hypothesis that moral values tend to promote
clean sport and protect athletes from cheating, gamesmanship, and
doping use. Similarly, other studies found that the practice of clean sport
at least partly depends upon a combination of personal values and sport
values (Mortimer et al., 2021; Ring et al., 2022, 2023).

The above considerations possibly highlight conceptual tensions
concerning sport values. While WADA frames its Spirit of Sport princi-
ples as intrinsic to sport, critics (Loland & McNamee, 2019) argue that
they are better understood as institutional articulations of existing uni-
versal values, such as those identified in Schwartz’s cross-cultural model
(Schwartz & Sagiv, 1995). This conflation risks blurring the line be-
tween moral norms (externally enforced standards) adopted as specific
to sport and internalized personal values, which are psychologically
distinct universal drivers of behavior. If athletes perceive WADA’s
principles as externally imposed norms rather than values they person-
ally endorse, this misalignment could undermine their motivational
force in guiding ethical decision-making. Furthermore, the values
embedded in the Spirit of Sport clause are, or should be, according to
WADA, a key factor in regulating athletes’ sport integrity and their
adherence to the WADA Code. And yet, findings from scientific inquiry
seem at odds with these basic premises (Lee et al., 2000, 2008; (Lee
et al., 2000, 2008; Mazanov et al., 2019; Petrdczi, Martinelli et al.,
2024). It is not clear whether SSV principles indeed matter at all when
athletes must face critical situations and decisions, and it appears that
athletes instead may draw upon personal values stemming from broader
life experiences and contexts (Petroczi, Martinelli et al., 2024). Values
elicited by, or bound specifically to, athletes’ sport experiences do exist,
but they too seem to be the expression of athletes’ psychological and
mental capacity to integrate the demands of sport situations with their
personal life values (Lee et al., 2000, 2008). Furthermore, athletes may
draw upon personal or sport values differentially, depending upon the
varying constraints of culturally or morally relevant situations, ranging
from expressing their attitudes towards clean sport to self-reporting
their doping use (Lee et al., 2000, 2008; Mazanov et al., 2019).

These points, taken together, depicts a complex picture in which
athletes’ value systems may draw upon and, at the same time, reflect
personal guiding principles, one’s own idiosyncratic ways to evaluate
and to deal with what situational demands or constraints require, and
typical behavioral repertoires (Petroczi, Blank et al., 2024, 2024). These
views are consistent with a well-established conceptual framework in
personality science (Caprara & Cervone, 2000. At an individual level,
athletes are quite likely to mentally organize their lives by integrating
dynamically their life experiences, the personal values guiding their
choices and behaviors, and the demands or challenges of their social and
interpersonal environments (Cervone, 2005; Mischel & Shoda, 1995).
To put it differently, individuals’ value systems, rather than having a
positive or negative valence per se, represent criteria or principles that
people use to assess and evaluate their own actions and those of other
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individuals depending upon the situations at hand (Caprara & Cervone,
2000). Furthermore, in line with these views, individuals’ values are
both expressions of societal or cultural endowment, as well as part of the
personal beliefs and standards which are at the core of one’s own self
(Schwartz, 2012; Schwartz & Sagiv, 1995). Along these lines, personal
values may also strongly influence behavior across different contexts
(Sagiv & Roccas, 2021; Sagiv & Schwartz, 2022). For instance, people
who value self-transcendence and self-direction are more likely to
engage in environmentally friendly actions (Biichs, 2017). Furthermore,
one’s value priorities can change across situations, and these changes
partly depend upon the level or strength of value endorsement (Howes &
Gifford, 2009). In business, for instance, when personal and organiza-
tional values align, ethical behavior increases, and vice versa (Gopinath
et al., 2018). Similarly, in religious settings, values congruence (align-
ment) with one's church is linked to stronger commitment, especially in
smaller or more conservative churches (Dunaetz et al., 2022). Finally,
pro-social personal values lead to more altruistic behavior such as
registering as organ donor, giving blood, time or money (e.g., Massey
et al., 2011; Merz et al., 2017; Sneddon et al., 2020; van Dijk et al.,
2019).

1.1. Aims

The overarching picture emerging from the above examples is clear:
personal value priorities underpin endorsements of organizational and/
or societal values, and value congruence or incongruence impacts the
degree of adopting these values and acting upon them. Applying this
logic to anti-doping education in sports, promoting the values encap-
sulated in the Spirit of Sport concept requires understanding how these
normative societal principles align with personal values. These argu-
ments call upon the possibility that any further understanding of ath-
letes’ decision-making and behavioral choices during their sport careers
might benefit from a scientific effort “to map” athletes’ mental value
representations including, with no a priori preference, both personal life
values and sport-specific values. In the present investigation, we
attempted to “draw” this map by focusing on personal values and Spirit
of Sport dimensions and by examining the possible interconnected
structure linking them.

In doing so, the study specifically focused on Schwartz’ universal
personal values. Schwartz’ work undoubtedly provides the most well-
known system of values guiding people’s lives (Schwartz, 2012). His
multinational survey studies have offered clear scientific evidence of a
small yet comprehensive set of (ten) values that has fidelity across in-
dividuals and across cultures. Multidimensional scaling techniques have
also clearly indicated that these ten distinct values (or categorical types
of values) can well represent individuals’ psychological space or mental
representations of values (Schwartz, 2012). The ten values include the
valuing of power, security, achievement, conformity, tradition, benev-
olence towards socially significant others, universalism (i.e., concerns
towards others who are outside of one’s own social circles),
self-direction, stimulation and hedonism. These distinct values are well
represented within a two-dimensional space including “openness to
change” (versus conservation of the status quo) and “self-enhancement”
(versus self-transcendence) and capturing very well the dynamic re-
lations among values (Schwartz, 2012). Thus, for someone it might be
relatively easy to pursue or be guided by values that lie closely in the
two-dimensional space (e.g., power and achievement, both expression of
self-enhancement values) and, conversely, he or she may have difficulty
in pursuing values that are positioned as bipolar opposites (e.g., stim-
ulation and conformity).

Schwartz’ set of ten personal values and the WADA set of eleven
Spirit of Sport principles represent two, quite distinct, models of value
systems. The first stems from decades of well-grounded scientific in-
quiry, whereas the second stems from WADA'’s top-down discretionary
vision of sport integrity in professional sports. As anticipated earlier, the
present work pursued the specific empirical goal of “mapping” the
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network of possibly complex relations linking these two value systems in
a relatively large sample of European athletes. In doing so, we hypoth-
esized that systematic individual differences exist in this network of
multivariate relations. In this study, we aimed to empirically investigate
the relative position or prominence that personal values or, rather, Spirit
of Sport principles may have in this multivariate network of relations. To
the best of our knowledge, no study that pursued this specific goal exists,
despite its important practical implications for anti-doping, and poten-
tial for making theoretical contribution to understanding value-
priorities.

2. Methods
2.1. Research context

This study is part of the broader “Sense-Making in Anti-doping
Reasoning Training” (SMART) project, a three-year international
initiative aimed at developing case-based anti-doping educational ma-
terials to strengthen athletes’ sense-making and decision-making abili-
ties in complex ethical contexts. The SMART project was a collaborative
effort among anti-doping researchers from Germany, Greece, Italy,
Russia, and the UK, and consisted of both quantitative (Woolway et al.,
2021) and qualitative phases (Petroczi et al., 2021; Veltmaat et al.,
2023). A portion of the survey data collected within the SMART project,
analyzed using Best-Worst Scaling (i.e., BWS), was previously published
(Woolway et al., 2021). This study presents a secondary analysis,
re-examining this dataset alongside additional, unpublished data
collected concurrently using a Likert-scale approach. By applying a
novel analytical perspective, this study aims to provide fresh insights
into athletes’ value systems.

2.2. Participants

Following the receipt of institutional ethical approval
(ER21157484), the study relied on the recruitment of athletes from five
European countries (i.e., Germany, Greece, Italy, Russia, and the UK).
Athletes were contacted through personal contact networks of the re-
searchers and through university networks, online recruitment plat-
forms (i.e., Prolific), sport clubs, and relevant sport organizations/
charities (see Woolway et al., 2021).

A total of 921 participants provided complete data on the key vari-
ables. Participants were either active local competitive athletes (N =
286), active national/international competitive athletes (N = 210),
recreational exercisers (N = 337), former athletes (N = 62), or in-
dividuals who declared no sport involvement (N = 26). The last two
subgroups (for a total of 88 cases) were excluded from any further
analysis, resulting in a final sample of 833 athletes. Athletes’ average
age was 22.5 (SD = 6.20). As to gender, 446 were male athletes (53.5
%), 368 were female athletes (44.2 %) and 8 cases preferred to give no
gender information. The remaining cases (11) had missing data. Ath-
letes’ sport practice was distributed across a total of 38 different teams
and individual sports.

2.3. Methodology, instruments and data collection

The study relied on two measurement approaches to value assess-
ment, namely, traditional (Likert) rating scaling and forced-choice
scaling. The two methods stem from two alternative ways to conceptu-
alize values. A value may be thought as a standard, principle or concept
a person considers important in and of itself (i.e., a sort of “absolute”
rating). There however also is the possibility that a person may deem a
value important when he or she mentally compares it to other value
alternatives (i.e., a sort of “relative” rating). Methodologically, the latter
view has led to the so called “forced choice” assessments, which typically
ask survey participants to select an option from a given set of choices,
thus increasing the chances of recording participants’ concrete or real
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opinions. Scientific attention to forced-choice approaches in psycho-
logical assessment has increased over recent years, and this method has
now a consolidated position in personality measurement, personnel se-
lection processes, and statistical developments (Goffin & Boyd, 2009;
Morrison & Bies, 1991; Mueller-Hanson et al., 2003; Wetzel et al., 2020).
Furthermore, this method has been already validly used to assess
Schwartz’ value system (Lee et al., 2008) and WADA Spirit of Sport
Values (Mazanov et al., 2019; Woolway et al., 2021). These latter studies
have specifically implemented the method of BWS, which basically ask
respondents to choose, upon examining pairs of values included in
multiple item sets, the values that, in each set, are perceived by re-
spondents as the best (worst) values. As Cohen and Markowitz (2002)
noted, BWS (which also has been adopted in the present investigation)
forces respondents to discriminate the item pairs that are most distinct,
thus reducing possible response style effects. In choosing to use both
traditional ratings and BWS, the present investigation attempted to offer
a more rigorous and reliable examination of athletes’ structure and
interconnectedness of value systems.

Accordingly, athletes provided rating data on two distinct self-report
surveys, each of which included measures of Schwartz’ ten personal
values (Schwartz, 1992) and WADA eleven SSV (WADA-CODE, 2021).
Neither survey included the twelfth SSV of “athletes’ rights”, as it was
deemed conceptually quite distant from the “sport integrity” and
“Olympism” motives WADA set forth in its prior versions of the Code. On
the first survey, athletes’ value ratings were collected using a traditional
Likert-type scale, whereas the second survey provided athletes’ data on
value ratings measured via a “Best-Worst” forced-choice method (BWS,
Louviere et al., 2013).2

As to the first survey, the assessment of Schwartz’ personal values
relied on a brief version of Schwartz’ 2003 Portrait Values Questionnaire
that has been introduced and validated by Sandy and colleagues (2017).
Athletes reported their ratings answering a set of ten distinct items, each
of which was a value dimension. Athletes were prompted by the in-
struction stem “Please use the following scale to rate how important each of
the following values is to you, as a guiding principle in your life”, and pro-
vided their ratings on a 9-point Likert-type scale ranging from “Opposed
to my value” (initially coded —1) to “of supreme importance” (initially
coded as 7). Intermediate steps of the scale were prompted by the stems
of “not important” (0), “important” (3) and “very important” (6). Personal
values’ sample items were “Behaving properly to avoid doing anything
wrong”, “Helping and responding to the needs of others”, and “Being suc-
cessful and doing better than others”. The self-report assessment of WADA
Spirit of Sport principles relied on a very similar procedure. Athletes
reported their ratings for a set of eleven distinct items, each of which was
a value dimension. Athletes were prompted by the instruction stem
“Please rate how important each of the following values is to you, as an
intrinsic part of the Spirit of Sport” and used the same 9-point Likert-type
scale used for the assessment of athletes’ personal values to provide their
ratings. Spirit of Sport values’ sample items were “excellence in per-
formance is important to me” (SSV value of “excellence”), “To me, being
healthy is important” (SSV value of “health”), and “Showing community
and solidarity” (SSV value of “solidarity”). For statistical analyses, all
Likert-type ratings were re-scaled on a 0 to 8 score range.

2 At the time of writing this article, the World Anti-Doping Code is under
revision for its 2027 edition. In the second draft of the new Code, the ‘Spirit of
Sport’ section has been changed. The set of values under the ‘spirit of sport’
umbrella has been expanded to 20 in three groups: values found in and through
sport (Community, Equality, Fun and joy, Respect, and Solidarity); values
athletes are expected to demonstrate (Accomplishment, Commitment, Courage,
Discipline, Excellence in performance, Fair play, Honesty, and Personal re-
sponsibility); and values prescribed for anti-doping education (Athletes’ rights
and responsibilities as set forth in the Code, Compassion, Cooperation with
others; Education and knowledge, Fairness, Health, and Respect for rules, laws
and justice).
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As to the second survey, a series of BWS value sets forced athletes to
choose the best/worst items out of a given set of five value alternatives,
and this method was separately used for the ten personal values and for
the eleven WADA Spirit of Sport dimensions (Louviere et al., 2013). BWS
ratings thus provided a measure of the relative importance athletes
assigned to each value dimension. For Schwartz’ personal values, the
survey included ten value blocks or sets whereas, for WADA Spirit of
Sport dimensions, the survey included eleven value blocks or sets. In all
cases, each value set included five value dimensions.

As to Schwartz’ personal values, athletes were prompted by the
following instructions: “Sets of brief statements describing personal values
are presented below. We are interested in your views about how important the
values listed below are to you, as guiding principles in your life. For each set of
five values, please choose the ONE value which, you think, is most important
as a guiding principle in your life and choose the ONE value out of those five
which, you think, is least important as a guiding principle in your life. There is
NO right answer, the statements repeat, do not think too much, answer
quickly — first reactions best capture your life values”. In each value set, the
five dimensions (i.e., their wording was identical to that used in the
Likert-type survey) were listed vertically and positioned at the center of
the page, and athletes could indicate the “best” (i.e., most important”)
and the “worst” (i.e., least important™) dimension on the right and left of
the corresponding value item, respectively. Each personal value was
presented five times across blocks/value sets and paired either twice or
three times with each of the other (nine) personal values.

As to WADA Spirit of Sport dimensions, athletes were prompted by
the following instructions: “The Spirit of Sport is what the Olympic move-
ment says make sport intrinsically valuable. We are interested in how
important the different values that contribute to the Olympic Movement’s
Spirit of Sport are to you.” As in the case of Schwartz’ personal values,
athletes could indicate the “best” and the “worst” dimension for each of
the eleven value sets, and each Spirit of Sport dimension was presented
five times across value sets and paired twice with each of the other (ten)
dimensions.

The above block design yielded “imbalance” for athletes’ BWS rat-
ings of personal values, as each personal value item was, as mentioned,
paired either twice or three times with each of the other nine value
items. This imbalance might, in principle, have led to biases in athletes’
ratings, as a value that was paired three times with another value across
blocks might have had more chances of being selected as best/worst
than a value that was matched twice with another value across blocks.
However, preliminary data analyses did not give any indications of this
sort (e.g., “best” personal value ratings did not increase systematically
with stimulus exposure).

For each athlete participant, the above BWS method provided two
separate ratings for each value item, that is, a “best” and a “worst”
rating. Each rating could range from zero (i.e., value never selected
across the five blocks where it appeared) to five (i.e., value selected five
times across the five blocks where it appeared). Since there were ten
blocks for personal values and eleven blocks for Spirit of Sport di-
mensions, it is important to point out that, across either type of value
sets, no more than two values could, in principle, have been assigned a
best/worst score of 5. As a result, it was quite likely that the modal score
for each value rating would be zero (i.e., value never selected as “best”
or “worst”).

2.4. Statistical analyses

The analyses of athletes’ value data focused on two distinct issues.
The first was concerned with the univariate characteristics of the value
dimensions, be they personal or Spirit of Sport. This focus seemed
especially relevant for assessing possible distributional problems with
the ratings collected via the best/worst approach. As mentioned earlier,
the forced-choice design might lead to ratings with limited score ranges
(i.e., any given value rating would or might have a modal score of 0),
and this might consequently threaten the normality assumptions of
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statistical multivariate analyses.

The second focus of the study was concerned with the multivariate
relations linking personal values and Spirit of Sport dimensions, each
assessed by three distinct measurements (i.e., Likert, and BWS). For this
purpose, the present study relied on “network analysis™ (i.e., NET) as the
primary statistical tool and source of empirical evidence. NET is a data-
driven statistical model of multivariate patterns of relations (Epskamp &
Fried, 2018). Over the years, it has been used for assessing several
psychological phenomena, including personality components (e.g.,
Cramer et al., 2012). The core assumption in NET analyses of personality
is that patterns of individual differences do not need top-down expla-
nations (e.g., personality traits). Instead, a NET personality model as-
sumes that there exist systematic individual differences in the complex
patterns of relations linking cognitive, affective, and behavioral data.
Personality components may emerge from NET statistical analysis of
these multivariate patterns (Costantini et al., 2015, 2017; Cramer et al.,
2012). In the present work, the authors’ choice of adopting NET seemed
to fit well with some of the core assumptions of Schwartz’ universal
personal value system and WADA’s Spirit of Sport principles. First,
personal values are a fundamental component of people’s personality
organization, and Schwartz’ value system represent a consolidated
model of people’s “psychological space” in which values are implicated
in complex and dynamic relations (Caprara & Cervone, 2000). NET
provides a plausible method of analysis for capturing these dynamic and
complex patterns of relations. As to WADA’s Spirit of Sport principles,
they are conceptually distinct dimensions and unlikely to reflect over-
arching psychological, trait-like, components. Rather, their intrinsic
reference to the notion of “sport integrity”, which is fundamentally a
dynamic concept and a desirable outcome, evokes the possibility that
Spirit of Sport values might, if any, be implicated in patterns of relations
which traditional statistical procedures may fail to capture. Following
this rationale, the present study implemented NET to empirically
establish the (relative) position of WADA Spirit of Sport dimensions
within athletes’ broader personal (i.e., Schwartz) value system. NET
analyses were performed with the software RStudio 2024.09.1 (Rstudio
Team, 2019). The input correlation matrix under scrutiny contained an
initial set of sixty-three variables or “nodes” (ten personal values and
eleven sport values, each assessed in three distinct ways) and a total of
nearly two thousand paired-association parameters [(63 by 62)/2 =
1.953]. We treated this input matrix as a complex network of in-
terrelations and submitted to NET as the primary method to examine its
properties. The accuracy of NET findings increases when observations
increasingly exceed the number of variables under scrutiny (Leme et al.,
2020), as it was in the present work (i.e., N = 833, 63 variables).

NET allows to visually explore multivariate relationships that occur
simultaneously between multiple variables, and it incorporates
advanced tools in statistical analysis, such as, for instance, bootstrapping
techniques (Borsboom et al., 2021; Leme et al., 2020). Furthermore, as
Costantini and colleagues (2017) also have pointed out, NET allows
analyzing the global structural organization, or topology, of a phe-
nomenon or the role played by specific elements of the network struc-
ture, such as the identification of the most “central” or, rather,
“peripheral” elements of a network system (see also Bringmann et al.,
2019; Costantini et al., 2015). NET technically focuses on the statistical
characteristics of “edges” (i.e., pairwise connections) linking “nodes” (i.
e., observed variables) in a complex or large matrix of intercorrelations.
Nodes can either be single items of a questionnaire or aggregates of
multiple items, and which choice is most appropriate depends on
scholars’ scientific premises or goals (Costantini et al., 2017). Edges
instead encode information about pairwise connections in terms of in-
tensity of the relations (weight), their positive or negative value (sign),
and the possible asymmetrical relations among nodes over time (direc-
tion; NET analysis of longitudinal data). NET thus provides both
descriptive “visual maps” of the targeted network of relations, as well as
statistical parameters of key characteristics of the network such as, for
instance, nodes’ centrality estimates. These nodes’ centrality estimates or
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indices permit to assess the relative multivariate importance of nodes
within the network structure of intercorrelations (Costantini et al., 2017;
Epskamp & Fried, 2018). There typically are three key measures of node
centrality, namely, node strength (which quantifies how well a node is
directly connected to other nodes), closeness (which quantifies how well
a node is indirectly connected to other nodes), and betweenness (which
quantifies how important a node is in the average path between two
other nodes). Illustratively, should the Spirit of Sport dimension of
“excellence in performance is important to me” have a relatively high level
of “centrality” in athletes’ emerging multivariate value structure, it
should show direct (strength) and indirect (closeness) links with other
values and/or be implicated in many of the connections among other
value dimensions (betweenness).

3. Results
3.1. Univariate measurement characteristics of value dimensions

Table 1 shows the means, standard deviations, and asymmetry for all
twenty-one value dimensions (i.e., the ten personal values and the
eleven Spirit of Sport principles), and for their corresponding Likert,
“best”, and “worst” ratings (i.e., a total of 63 observed ratings). The table
also shows, but only for the best and worst ratings, the number of ath-
letes who never selected the value item (e.g., the number of athletes who,
across value sets/blocks where it appeared, never rated the SSV “To me,
being healthy is important” as “The most important”, aka, “best”).

As to Likert-type ratings, they all were normally distributed, and
scores ranged from a minimum of near 3 (personal value of “Doing things
in traditional ways to maintain customs”) to a score of nearly 7 (sport value
of “Showing respect for myself and other participants”). Aggregation of
Likert-type ratings for both personal and sport values showed that ath-
letes, on average, expressed a statistically stronger endorsement of sport
values than of personal values (mean = 5.66 vs. mean = 4.89, respec-
tively; repeated measure F(1g32) = 813.04, p < 0.001, partial squared eta
= 0.49). These aggregated scores were substantially and positively
correlated (Pearson r = 0.58, p < 0.001), thus suggesting that athletes
who, on average, expressed stronger endorsement of personal values
would also tend to express stronger endorsements of sport values.

The twenty-one “best” ratings (i.e., “most important” values) had
relatively low mean ratings, that ranged from a mean score of 0.33
(“Doing things in traditional ways to maintain customs”) to a mean score of
1.85 (“Enjoying life and doing things that give pleasure”) for personal
values, and from a mean score of 0.46 (“Displaying courage is important to
me”) to a mean score of 1.71 (“Showing respect for myself and other par-
ticipants™) for spirit of sport dimensions. Incidentally, a substantial
number of athletes selected some values as “best” every time they
appeared across the corresponding five value sets, thus obtaining the
highest possible rating score of 5. For personal values, 134 athletes (16
%) rated “Enjoying life and doing things that give pleasure” with the highest
score, whereas 70 athletes (nearly 9 %) rated “best” the Spirit of Sport
dimension of “Having fun and joy in sport” every time it appeared across
the five sets. In line with these patterns, the distributions of value ratings
also showed varying degrees of asymmetry, as the rating score of zero (i.
e., a value that was never selected as “best” or “worst””) was the most
frequent (modal) score. Indeed, this was so for all the “best” ratings, as
one can see from Table 1. The lowest and highest modal scores for
personal values were, respectively, for “Every person in the world should
be treated equally” (266 athletes never selected this personal value as
“best”) and for “Doing things in traditional ways to maintain customs” (632
athletes never selected this personal value as “best”). As to sport di-
mensions, instead, the lowest and highest modal scores were, respec-
tively, for “Showing respect for myself and other participants” (192 athletes
never selected this sport value as “best”) and for “Displaying courage is
important to me” (616 athletes never selected this sport value as “best”).
Consequently, asymmetry across both types of values ranged widely
from 0.51 (sport value of “Showing respect for myself and other
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Table 1
Descriptive statistics of Likert-type, Best and Worst ratings for athletes’ personal values and Spirit of Sport values.
LIKERT RATINGS BEST RATINGS WORST RATINGS
SCHWARTZ'S GENERAL VALUES Mean SD Skewness Mean  SD Skewness Ocases Mean SD Skewness 0 cases
GV1 Behaving properly to avoid doing anything wrong 4,71 1,96 -0,15 0,63 1,11 2,05 555 1,09 1,33 1,01 407
GV2 Doing things in traditional ways to maintain customs 2,95 1,78 0,33 0,33 0,66 2,04 632 2,04 1,53 0,36 157
GV3 Helping and responding to the needs of others 5,59 1,63 -0,40 1,39 1,47 0,84 322 0,55 1,01 1,95 583
GV4 Every person in the world should be treated equally 6,05 1,80 —0,68 1,53 1,52 0,89 266 0,56 0,93 1,67 551
GV5 Doing things in your own way 5,10 1,68 —0,46 0,88 1,02 1,22 375 0,66 1,10 1,96 527
GV6 Taking risks and trying new things 5,08 1,79 -0,33 1,07 1,22 1,06 365 0,68 1,08 1,69 525
GV7 Enjoying life and doing things that give pleasure 6,36 1,65 -1,06 1,85 1,81 0,62 269 0,43 0,84 2,37 610
GV8 Being successful and doing better than others 4,42 2,08 -0,12 0,86 1,17 1,43 449 1,30 1,38 0,93 325
GV9 Being the leader and the one making decisions 3,55 2,10 0,27 0,63 1,09 1,71 568 2,13 1,81 0,25 247
GV10 Having things organized, clean and stable 5,10 1,77 —0,22 0,83 1,11 1,41 438 0,55 0,94 2,11 543
WADA Spirit of Sport VALUES
SVl Playing fairly with honesty and ethics 6,28 1,44 —0,60 1,59 1,40 0,69 209 0,40 0,73 2,22 589
Sv2 To me, being healthy is important 6,29 1,59 -0,69 1,15 1,47 1,27 391 0,54 0,92 2,28 538
SvV3 Excellence in performance is important to me 4,86 1,99 -0,37 0,69 1,21 1,92 552 1,94 1,80 0,43 275
Sv4 Character and education are important to me 5,15 1,86 -0,18 0,78 1,10 1,68 451 1,42 1,38 0,75 278
SV5 Having fun and joy in sport 6,37 1,51 -0,58 1,66 1,52 0,82 214 0,79 1,01 1,25 434
Své6 Working as part of a team 5,33 1,80 —0,48 0,72 1,06 1,47 501 1,25 1,40 1,09 334
Sv7 Showing dedication and commitment 5,60 1,63 —0,24 0,73 1,08 1,64 485 1,03 1,22 1,14 386
Sv8 Respecting the rules and laws of sport 6,26 1,49 -0,83 0,71 0,97 1,61 454 0,49 0,76 1,89 520
SvV9 Showing respect for myself and other participants 6,58 1,32 -0,98 1,71 1,38 0,51 192 0,25 0,60 3,00 673
SV10 Displaying courage is important to me 4,41 1,77 -0,04 0,46 0,91 2,19 616 2,10 1,54 0,11 180
SVi1 Showing community and solidarity 5,10 1,70 —0,24 0,81 1,16 1,41 486 0,78 1,07 1,53 450

* Note: The column marked with * shows the value dimensions’ labels that will be utilized for all following figures. The columns labelled “0 cases” summarize the
number of athletes who never selected the corresponding value dimension as either “best” or “worst” across the five value sets.

participants™) to 2.19 (sport value of “Displaying courage is important to
me”), but most of the “best” value ratings (18/21) had asymmetry scores
that were lower than 2, thus permitting authors to treat “best” value
ratings as normally distributed variables (Hair et al., 2010).

As to the twenty-one “worst” value ratings (i.e., “least important”
values), the descriptive statistics showed a consistent picture. Personal
value scores ranged from a mean score of 0.43 (“Enjoying life and doing
things that give pleasure”) to 2.13 (“Being the leader and the one making
decisions”). Likewise, spirit of sport ratings ranged from 0.25 for
“Showing respect for myself and other participants”) to 2.10 for “Displaying
courage is important to me”. As in the case of “best” ratings, some values
reached the highest (worst) rating scores of 5 among a substantial
number of athletes. For personal values, 134 athletes (16 %) rated “Being
the leader and the one making decisions” as the “worst” personal value in
each of the five value blocks in which it appeared, whereas 117 athletes
(14 %) rated “Excellence in performance is important to me” as the worst
spirit of sport dimension every time they could. “Worst” ratings showed
more asymmetry problems, as only 16/21 ratings had asymmetry scores
that were lower than 2. In line with these indications, nearly 73 % of the
athletes never (i.e., a rating score of 0) judged “Enjoying life and doing
things that give pleasure” as the “worst” personal value, and 81 % of the
athletes never judged “Showing respect to myself or other participants” as
the “worst” sport value (N = 610, and N = 673, asymmetry of 2.37 and
3.00, respectively).

Finally, the ratings of personal and sport values across types of
measurements (i.e., Likert-type, “best”, and “worst”) were correlated in
a meaningful and expected way, thus supporting the tenets of choosing
to utilize three distinct measurement approaches (see supplementary
material — SM1 for details). These correlational patterns showed some
variance across value dimensions. For the ten personal values, the cor-
relations between athletes’ Likert-type ratings and their corresponding
“best” ratings were all positive and statistically significant, with co-
efficients ranging from 0.27 (“Doing things in traditional ways to maintain
customs”) to 0.56 (“Taking risks and trying new things”). A similar pattern
held for the correlations between Likert-type and “best” ratings of the
eleven Spirit of Sport Values, with coefficients ranging from 0.15
(“Showing community and solidarity™) to 0.50 (“To me, being healthy is
important”). Likewise, the correlations linking Likert-type and corre-
sponding “worst” ratings were, as expected, negative, and this was so for

both personal values (coefficients ranged from —0.32 for “Having things
organized, clean and stable” to —0.62 for “Being the leader and the one
making decisions™) and sport values, (coefficients ranged from —0.16 for
“Showing community and solidarity” to —0.55 for “Excellence in perfor-
mance is important to me”).

In sum, the univariate data on athletes’ ratings of personal values
and spirit of sport dimensions provided some valuable information and
showed some considerable consistency across (Likert and BWS) mea-
surements. The personal values of “Enjoying life and doing things that give
pleasure” and “Every person in the world should be treated equally”, as well
as the sport value of “Having fun and joy in sport” and “Showing respect for
myself and other participants” seemed to be the values athletes considered
most important for them. Conversely, the personal values of “Doing
things in traditional ways to maintain customs” and of “Being the leader and
the one making decisions”, as well as the spirit of sport dimensions of
“Displaying courage” and “Excellence in performance” seemed instead
athletes’ least important values. There, however, was considerable
variance in athletes’ value mean scores, as well as in the magnitude of
the correlations linking Likert-type, “best”, and “worst” scores.

These variances overall suggested that systematic individual differ-
ences might exist among athletes in the ways personal and sport values
are linked, both within and across value measures. These multivariate
patterns were the focus of NET analyses, and the following section
summarizes the results of these analyses.

3.2. Network analysis of the multivariate relations linking personal and
spirit of sport values

A preliminary phase of the analyses first focused on pairs of value
ratings which were “redundant” (i.e., showed highly similar multivariate
correlational characteristics, cutoff value = 0.20, evaluated trough the
“UVA” function of the “EGAnet” package, Golino & Christensen, 2024)
and, subsequently, on those which were “unstable” (i.e., showed little
consistency in their multivariate relations with other value ratings
across bootstrapped random samples of data, cutoff value = 0.70,
“bootega” function from “EGAnet” Golino & Christensen, 2024; see also
Christensen & Golino, 2021). The choice of performing these pre-
liminary NET analyses did not represent, in our view, a threat to the
quality or rigor of the NET analyses. NET analyses do not require
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multiple indicators of the dimensions under investigation. Furthermore,
since each of the twenty-one (personal and SSV) value dimensions relied
on three distinct rating measurements, we considered quite likely that
the examination of values’ redundancy and stability would allow us to
retain at least one of the three ratings for each of the twenty-one value
dimensions. Nine pairs of value items showed high redundancy. On
conceptual grounds, we privileged and retained, in each pair, either the
Likert or the Best rating and disregarded the remaining item rating (i.e.,
“worst” ratings were disregarded across pairs, whenever present),
leading to a remaining set of fifty-four value ratings. Through a boot-
strapping procedure, the multivariate relations among these fifty-four
value ratings were then calculated across a thousand randomly gener-
ated samples to estimate each item’s “stability” (i.e., consistency).
Higher stability estimates would indicate higher consistency of multi-
variate relations across bootstrapped samples. As a result of this pre-
liminary analysis, thirteen additional value ratings were disregarded
from any further NET analysis (see supplementary material — SM2 for
details).

The twenty-two value ratings that were removed from further ana-
lyses after this preliminary phase (i.e., nine ratings removed because of
redundancy and thirteen ratings removed because of low stability) were
quite balanced across types of ratings (i.e., 7, 7, and 8 items for,
respectively, Likert-type, best, and worst ratings), and most of them (14/
22) referred to personal values. The personal value of “Doing things in
traditional ways to maintain customs” was the only value dimension which
was no longer represented in the final set (i.e., its Likert-type, BWS
ratings were removed during the preliminary phase of analyses). All the
other value dimensions were retained in the final set. In particular, for
two of the personal values (i.e., “Taking risks and trying new things”,
“Having things organized, clean and stable”) and five of the spirit of sport
dimensions (“Playing fairly with honesty and ethics”, “Excellence in per-
formance is important to me”, “Showing respect for myself and other
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participants”, “Displaying courage is important to me”, and “Showing
community and solidarity”), the final set included all three measurements
(Likert-type, BWS). Of the remaining twelve values, three personal
values and four sport values retained two ratings, whereas the remaining
five value dimensions retained one rating.

3.3. Network analyses of the multivariate structure of value dimensions

The final set of forty-one value ratings was subjected to two rela-
tively distinct NET procedures. The first one focused on the multivariate
relations among the general and the Spirit of Sport Values and generated
a graphical representation or map of the network structure of the relations
among the value dimensions (using the “bootnet” package, relying on
EBICglasso NET estimation method, Epskamp, Borsboom & Fried,
2018). To this end, NET estimated the so-called “weighted” partial cor-
relation network (Epskamp & Fried, 2018). That is, this procedure
permitted to simultaneously estimate the strength and direction of the
multiple relations among network nodes (variables). Importantly, these
estimates are calculated conditionally (i.e., after controlling for all the
other connections among nodes). Strength and direction of the multiple
relations were then graphically depicted in terms of position of nodes, as
well as thickness and color of the edges (linkages). Illustratively, “closer”
nodes in the network map tend to have stronger multivariate relations
and thicker edges than nodes that are or appear to be further apart.
Furthermore, blue color edges typically signify positive relations,
whereas red color edges stand for negative relations (Leme et al., 2020).
Fig. 1 graphically shows the weighted partial correlation network rep-
resenting the multivariate relations among the general and Spirit of
Sport Values. It is worth noticing that Fig. 1 offers a visualization of
patterns of multivariate relations that are quite complex and difficult to
appreciate by solely relying on traditional methods of analysis (e.g.,
cluster analysis). Visualization relied on the "Fruchterman-Reingold

Fig. 1. Network “weighted” representation of the multivariate relations among the forty-one ratings of athletes’ personal values and Spirit of Sport values. Red lines

represent negative relations, and blue lines represent positive relations.
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algorithm", which optimized appearance and avoided node overlapping.

Upon inspection, Fig. 1 elicits several considerations. First, the
network of relations appears to be quite condensed and rich. Second,
across value dimensions, the network shows some measurement con-
sistency, in that the “Likert-type” and BWS ratings of any given value
dimension seem to be positioned relatively close to each other in the
network structure. Furthermore, the value ratings show relatively strong
relations. For instance, as one would expect, “Likert-type” and “best”
ratings of a value tend to show thicker (blue) positive relations. For
instance, as Fig. 1 shows, this seems to hold for the general values of
“Doing things in your own way”, and “Taking risks and trying new things” (i.
e., respectively, GV5 and GV6 on the right side of Fig. 1) and for the two
Spirit of Sport dimensions of “Playing fairly with honesty and ethics”, and
“Showing dedication and commitment” (i.e., respectively, SV1 and SV7 on
the left side of Fig. 1). Third, one must consider that network analyses
tend to position items that are more strongly connected with other items
toward the center of the network, whereas items with weaker multi-
variate connections tend to be positioned toward the outward edges of
the network. Fig. 1 shows that the SSV of “Excellence in performance”
(SV3), “Having fun and joy” (SV5), “Working as part of a team” (SV6),
“Showing dedication and commitment” (SV7), and “Showing community
and solidarity” (SV11) appear to be located toward the center. On the
contrary, the general values of “Every person in the world should be treated
equally” and “Having things organized, clean and stable” (GV4 and GV10,
respectively) and the SSV of “Showing respect for myself and other par-
ticipants” (SV9) occupy a more peripheral position in the network
structure. Finally, there seem to be only two clear instances of across-
construct connections, despite the semantic and conceptual overlap
that one might potentially recognize across types of values (see sup-
plementary material — SM3 for details). “Being successful and doing better
than others” (GV8) shows a relatively high positive connection with
“Showing dedication and commitment” (SV7), and “Enjoying life and doing
things that give pleasure” (GV7) shows a relatively high positive relation
with “Having fun and joy in sport” (SV5).
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Two additional NET analyses provided further information about the
tenets of the network structure reported in Fig. 1. The first one examined
to what extent the network structure is confirmed across increasingly
smaller samples of data. In broad terms, this analysis provides estimates
of the correlation between the original network structure and network
structures obtained from increasingly smaller samples created via
bootstrapping (i.e., the sign and magnitude of these correlation esti-
mates are reported on the y-axis of Fig. 2). In general, relatively strong
correlations tend to confirm the tenets of the original structure. Fig. 2
shows the results of this check. As one can see, the network structure
depicted in Fig. 1 is substantially confirmed, as its overall correlation
with smaller samples’ network structures remained at a magnitude level
higher or equal to 0.75 even when estimates were calculated on a much
smaller bootstrapped sample (i.e., see far right of Fig. 2— with 30 % of
the original sample of 833 cases, which corresponds to 250 cases, the
correlation level is still at a value of 0.75).

Some of the above analyses anticipated the issue of “centrality”, that
is, whether and which (personal and Spirit of Sport) dimensions may
have a particularly relevant position in athletes’ multivariate network
value structure. As anticipated earlier, NET evaluates the centrality of
target dimensions in terms of “strength” (i.e., an indication of the number
of multivariate direct relations of a value with other values), “closeness”
(i.e., an indication of the number of multivariate indirect relations of a
value with other values), and “betweenness” (i.e., an indication of the
extent to which a value was implicated in the relations linking other
values).

For each of the forty-one value ratings, Fig. 3 shows the standardized
estimates (i.e., z-scores) of these three centrality criteria. In visioning
Fig. 3, we considered centrality to be relatively high if estimates for each
criterion were equal to or greater than a z-score of 1.5. As one can see in
Fig. 3, there are dimensions that appear particularly “central” and, for
some of them, centrality seems to be supported by both Likert-type and
BW ratings (see supplementary material — SM4 for the centrality stan-
dardized estimates). Overall, the SSV dimensions of “Displaying courage

strength
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Fig. 2. Changes in the average correlation of the original network structure with networks estimated across increasingly smaller samples.
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Fig. 3. Plot of centrality indices for the ratings of athletes’ personal values and Spirit of Sport values.

is important to me” (SV10), “Excellence in performance is important to me”
(SV3), “Playing fairly with honesty and ethics” (SV1), and “Showing com-
munity and solidarity” (SV11) seemed to be the “most central”. Further-
more, for two of them (SV3 and SV10) the centrality seemed to hold
across types of measures (i.e., Likert-type ratings and BWS ratings).
Finally, the general value of “Having things organized, clean and stable” (i.
e., GV10) was the only personal value dimension reaching the z-score
1.5 (i.e., “betweenness” estimate of the Likert-type rating).

Finally, we again performed a last series of NET analyses (“Net-
workComparisonTest” R package; van Borkulo et al., 2023) to examine
whether the overall findings concerning the structure of multivariate
relations linking personal values and WADA Spirit of Sport values would
statistically hold for both competitive/elite vs recreational athletes. The
results of these analyses showed invariance in the overall network
multivariate structure across the two groups of athletes (i.e., NETWORK
INVARIANCE TEST: Test statistic M: 0.21, p-value 0.12; GLOBAL
STRENGTH INVARIANCE TEST: Global strength per group: 0.544 .and
23.79, Test statistic S: 0.54, p-value 0.93).

4. Discussion

In WADA'’s general view, the Spirit of Sport is best represented by a
set of values (e.g., character and education; dedication and commit-
ment) that are, or should be, at the core of athletes’ “sport integrity.” As
such, WADA considers these values as a meaningful means for educa-
tional anti-doping policy, as well as the basis for anti-doping regulations
and the prohibition of specific substances or methods. Upon reviewing
existing scientific contributions, there however seems to be uncertainty
or lack of consensus on what Spirit of Sport truly stands for, as well as on
whether the Spirit of Sport dimensions indeed are part of athletes’ value
systems (see also Obasa & Borry, 2019).

Broadly, the present study empirically focused on the extent to which
athletes would endorse WADA’s Spirit of Sport. In doing so, the study
rested heavily on three distinct yet related conceptual choices. First, we
assessed athletes’ personal values following Schwartz’s model of value
system. Since this model is widely recognized as a universal framework
for understanding how personal values guide people’s thoughts, choices
and actions, we reasoned that it might provide a solid and rigorous

counterpart for assessing athletes’ endorsement of WADA Spirit of Sport
dimensions. Second, we assessed athletes’ value endorsements in two
distinct ways by relying on a traditional Likert-type method and on a
forced best-worse choice assessment. This choice was made on the
conceptual basis that a person may evaluate values both in absolute (i.e.,
distinct) terms and via comparative evaluations across sets of values.
Third, we did not assume or hypothesize an underlying overarching
personality-like system that might account for the patterns of relations
linking athletes’ personal and sport values. We instead adopted a data-
driven network structure analysis of the athletes’ response data and
examined whether and which dimensions would stand out, so to speak,
within a representation of the interconnections among personal values
and Spirit of Sport dimensions.

Descriptively, athletes on average expressed the highest endorse-
ment for the two personal values of “Every person in the world should be
treated equally” and “Enjoying life and doing things that give pleasure”. This
endorsement appeared for both the Likert-type and “best” ratings. Not
surprisingly, athletes on average also rarely rated these two personal
values as the “worst” (i.e., values showed relatively low mean ratings). As
to WADA’s Spirit of Sport dimensions, athletes on average highly
endorsed “Showing respect for myself and other participants” and “Having
fun and joy in sport’. One must note that, for some value dimensions,
ratings had quite asymmetrical distributions (e.g., nearly 75 % of the
athletes never selected as “best” the personal value of “Doing things in
traditional ways to main customs” and the Spirit of Sport dimension of
“Displaying courage™). Finally, athletes’ ratings showed meaningful sys-
tematic variances, and the findings overall demonstrated quite adequate
multi-method validity. For instance, athletes who showed higher Likert-
type endorsement of the personal value of “Taking risks and trying new
things” were also those who were more likely to select it as the “best”
value among other value alternatives. Likewise, athletes with relatively
higher Likert-type ratings of the Spirit of Sport dimension of “Being
healthy” were also those who showed relatively higher “best” ratings of
the same value. Taken together, these descriptive findings highlight the
notion that athletes tend to show highly diversified endorsements of
both personal values and Spirit of Sport dimensions. That is, different
values matter differently for different athletes, and systematic and
substantial variance (i.e., individual differences) exist in athletes’ value
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endorsements.

To this regard, the findings of the network structure analysis pro-
vided further insights. Broadly speaking, the multivariate relations
depicted in Fig. 1 show that substantial “unique” relations exist within
both personal and Spirit of Sport values (i.e., the depicted relations are
weighted partial relations) and that the interconnected structure of
multivariate relations is quite stable (i.e., it is replicated quite well by
NET bootstrap runs across increasingly smaller samples of data — see
Fig. 2).

More substantively, personal values and WADA Spirit of Sport di-
mensions seem to represent distinct, yet occasionally overlapping, do-
mains. There seemed to be (see Fig. 1) noteworthy linkages between
personal values and WADA (Spirit of Sport) values, particularly where
these values are bona fide “true” values. There only were two relatively
clear instances of these across-domain linkages. The pair linking
“Enjoying life with joy and fun in sport”, and the pair linking “Achieving
success” with “Showing dedication and commitment”. The first pair of
values seamlessly align with hedonistic values and suggest that personal
enjoyment in sport and beyond is quite meaningful for athletes. Having
highly endorsed it both as a personal and a sports-specific value testifies
to the true nature of ‘joy’ as a value transcending different contexts
(Sagiv & Schwartz, 2022). The second pair — linking success with
dedication and commitment — instead seems to offer a more nuanced
view, as each dimension seems uniquely amplified within the context of
typical athletes’ sport experiences. In the context of personal life expe-
riences, success tends to be broadly acknowledged as a meaningful and
relevant value, whereas dedication and commitment might be classified
either as values or virtues, depending upon the context of reference.
Thus, when viewed as guiding principles, dedication and commitment
might function and be perceived as values (e.g., commitment to career,
family, or community). Conversely, when they are thought of as
trait-like moral dimensions, they might embody and be perceived as
virtues (e.g., commitment to ethical practices or dedication to helping
others). In typical sports contexts, success, dedication and commitment
instead converge nicely in the general notion that success is not merely
celebrated in the presence of a positive outcome, but also in presence of
(perceived) hard work, dedication, and commitment. These latter con-
siderations would plausibly account for the strong positive link between
“Achieving success” and “Showing dedication and commitment”. This
convergence of values, along with the fundamental element of joy, may
have captured the intrinsic essence of sport, encompassing both the in-
dividual and societal admiration for success achieved through effort and
resilience. This intrinsic value of sport - understood and cherished across
cultures - highlights the potential universal qualities that athletes and
societies across all cultures cultivate and hold in high regard (Petroczi
et al., 2021). SSV dimensions, like courage and excellence, which are
fundamental to the notion of “sport integrity”, may instead represent
and be thought of as general characteristics or traits society expects
athletes to embody, as it might be for characteristics such as, for
instance, perseverance or rule adherence. This general view would
perhaps account for athletes’ ratings of “least important” assigned to the
dimensions of “courage” and ‘“excellence”. In this regard, the
forced-choice best-worst method may have revealed athletes’ true pri-
orities, sidelining dimensions or principles which athletes may instead
view as “obligations”. This possibility is, at this time, utterly speculative,
as the present study did not address directly this type of distinction but
raised it here for future research directions.

This notwithstanding, excellence and fair play emerged as central
network hubs — bridging personal and WADA dimensions — despite
low standalone endorsement, suggesting that athletes may consider the
distinction between institutional importance and personal resonance at
the time of formulating relative importance ratings of value dimensions.
That is, the two Spirit of Sport dimensions might be critical for main-
taining cohesion within the value system and for facilitating interactions
— such as bridging achievement-driven personal values and ethics-
focused institutional principles. This possibility would plausibly
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account for the two cross-system links (success < dedication; enjoyment
< fun), insofar they represent athletes’ value priorities. To put it
differently, athletes would only endorse, adopt, and act upon Spirit of
Sport values if they aligned with personal priorities like enjoyment or
success.

While personal values tend to form and stabilize by adulthood, value
priorities can still be influenced (Russo et al., 2022). Albeit tentatively,
our study suggests that values-based education initiatives should focus
on athletes’ existing personal value priorities as a context-sensitive
starting point for discussing Spirit of Sport Values. In the end,
anti-doping education should recognize the difference between values,
which guide decisions and life-priorities, and broader, societal or insti-
tutional principles, which might stand as specific “triggers” of moral
behaviors.

4.1. Caveats, limitations and directions for future studies

The present study, despite its novelty, did not address relevant issues
which are still pending and might be meaningfully addressed in future
research. Participants were European athletes, and any conclusion or
consideration about the study findings needs caution, as the risk of
Eurocentric biases in sport and doping research and policy are quite
possible. Future studies might focus on countries and cultures outside
Europe. Sensitivity to culture effects would also call for disentangling
possible cultural differences in value priorities within and across the
European countries that were involved in the study. Furthermore, our
findings stem from an explorative network analysis of the “architecture”
of athletes’ possibly interconnected value systems. In this regard, the
study did not address athletes’ subjective meanings or moral reasoning
associated with their value systems, and any plausible distinction be-
tween personal and institutional values therefore requires further vali-
dation through research linking possible value structures to
sensemaking, ethical decisions, or perceptions of legitimacy in sport
institutions. Future studies may also need to integrate qualitative data
and behavioral indicators to examine how the type of structural differ-
ences highlighted in the study may manifest in ecologically valid ethical
reasoning and educational outcomes.

From a methodological standpoint, the study was also limited in
some respects. The study focused on whether the multivariate relations
linking personal values and Spirit of Sport dimensions may systemati-
cally vary (i.e., yield meaningful individual differences) in a large Eu-
ropean sample of athletes. The findings overall supported the guiding
research goal. Nonetheless, any conclusion about the generalizability of
our findings would be premature, as they may also have depended on
factors that were not tested, such as, for instance, type of sport, level of
experience and professionality, training volume, or competition partic-
ipation. Likewise, the survey was designed to collect separate ratings of
personal and sport values, and any multivariate linkage across types of
values were tested empirically via network analyses. Future studies may
address these linkages more rigorously by creating an assessment that
combines the two types of values in novel forms of value survey.

From yet another standpoint, the study findings may also have
depended on the block design that was used for the assessment of ath-
letes’ value structure. We originally intended to collect all the data via
Qualtrics, a web platform allowing to randomize values within sets and
value sets across participants. Nevertheless, this procedure was not
completed with all athletes (i.e., some data was collected via paper-and-
pencil surveys). As a result, we cannot exclude the possibility that
findings were at least partly affected by order effects.

From an analytical perspective, the network analyses permitted us to
visualize the interconnected structure of athletes’ values and to evaluate
the quantitative outcome of the Network (e.g. node strength). As to the
issue of visualization, we are aware that the Fruchterman-Reingold al-
gorithm (standard option in the "bootnet” R package) is not the only
approach when discussing the visual outcomes of NET analyses (Jones
et al., 2018). As such, some considerations on the visual characteristics
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of the interconnected structure of athletes’ values must be taken
cautiously. More broadly, we are aware of the issues that relevant
literature has raised concerning the interpretation of network analyses
from the standpoint of psychological research (Bringmann et al., 2019),
especially with regards to centrality indices and their meaning. As such,
future studies focusing on the substantive meaning athletes may assign
to values might provide independent validation of findings from
network analyses.

Lastly, although the data were collected from five European coun-
tries, they did not permit a nuanced analysis of cultural differences.
Previous reports (Woolway et al., 2021) have highlighted
country-specific variations in value priorities within the same dataset.
Therefore, it is possible that cognitive mapping of general personal and
'Spirit of Sport' principles may vary across cultural contexts, even within
Europe. Future studies should aim to specifically explore how cultural
influences shape normative views of sport (what should develop and
demonstrate) and athletes' personal values and value priorities.

5. Conclusions

In this study, we examined whether and how athletes endorse
WADA’s Spirit of Sport dimensions, alongside and framed within a
broader set of personal values.Using network analysis, we provided a
novel perspective on this complex interplay without imposing pre-
defined assumptions about their relations. Our key findings - the limited
overlap between athletes’ general values and the Spirit of Sport di-
mensions, as well as the relative importance of spirit of sport dimensions
such as “excellence” and fair play in the network of interrelations -
highlight the need for greater conceptual clarity concerning the notion
of Spirit of Sport and the understanding of how the dimensions
embedded in it may co-exist with athletes’ values and priorities that are
likely to characterize their experience and shape decision-making.
Addressing these complexities is essential for developing more
tailored, meaningful, potentially personalized, and effective anti-doping
education strategies that resonate with athletes’ intrinsic values. Future
research should also address cultural limitations, as our European
sample may reflect Eurocentric biases in how Spirit of Sport principles
are mentally represented and internalized.

Funding

Data used in this study were collected as part of the SMART project,
funded by the International Olympic Committee.

Data availability
Data will be made available on request
CRediT authorship contribution statement

Arnaldo Zelli: Writing — original draft, Methodology, Investigation,
Formal analysis, Conceptualization. Andrea Chirico: Methodology,
Formal analysis, Data curation. Alessandra De Maria: Supervision,
Methodology, Data curation. Federica Galli: Supervision, Methodol-
ogy, Formal analysis, Data curation. Luca Mallia: Visualization, Meth-
odology, Data curation. Vassilis Barkoukis: Visualization, Supervision,
Resources, Investigation. Dmitriy Bondarev: Visualization, Supervi-
sion, Resources, Investigation, Conceptualization. Anne-Marie Elbe:
Visualization, Resources, Methodology, Investigation. Lambros Lazu-
ras: Visualization, Resources, Methodology, Investigation. Andrea
Petroczi: Writing — original draft, Validation, Resources, Methodology,
Investigation, Funding acquisition, Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial

11

Performance Enhancement & Health 14 (2026) 100418

interests or personal relationships that could have appeared to influence
the work reported in this paper.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.peh.2026.100418.

References

Borsboom, D., Deserno, M. K., Rhemtulla, M., Epskamp, S., Fried, E. I., McNally, R. J.,
Robinaugh, D. J., Perugini, M., Dalege, J., Costantini, G., Isvoranu, A. M.,
Wysocki, A. C., van Borkulo, C. D., van Bork, R., & Waldorp, L. J. (2021). Network
analysis of multivariate data in psychological science. Nature Reviews Methods
Primers, 1(1). https://doi.org/10.1038/543586-021-00055-w

Bringmann, L. F., Elmer, T., Epskamp, S., Krause, R. W., Schoch, D., Wichers, M.,
Wigman, J. T. W., & Snippe, E. (2019). What do centrality measures measure in
psychological networks? Journal of Abnormal Psychology, 128(8), 892-903.

Biichs, M. (2017). The role of values for voluntary reductions of holiday air travel.
Journal of Sustainable Tourism, 25(2), 234-250. https://doi.org/10.1080/
09669582.2016.1195838

Caprara, G. V., & Cervone, D. (2000). Personality: Determinants, dynamics, and potentials.
Cambridge.

Cervone, D. (2005). PERSONALITY ARCHITECTURE: Within-person structures and
processes. Annual Review of Psychology, 56, 423-452.

Christensen, A. P., & Golino, H. (2021). On the equivalency of factor and network
loadings. Behavior Research Methods, 53(4), 1563-1580. https://doi.org/10.3758/
513428-020-01500-6

Cohen, S., & Markowitz, P. (2002). R
correct old problems.

Costantini, G., Richetin, J., Borsboom, D., Fried, E. I., Rhemtulla, M., & Perugini, M.
(2015). Development of indirect measures of conscientiousness: Combining a facets
approach and network analysis. European Journal of Personality, 29(5), 548-567.

Costantini, G., Richetin, J., Preti, E., Casini, E., Epskamp, S., & Perugini, M. (2017).
Stability and variability of personality networks. A tutorial on recent developments
in network psychometrics. Personality and Individual Differences, 136, 68-78. https://
doi.org/10.1016/j.paid.2017.06.011

Cramer, A. O., Van der Sluis, S., Noordhof, A., Wichers, M., Geschwind, N., Aggen, S. H.,
... Borsboom, D. (2012). Dimensions of normal personality as networks in search of
equilibrium: You can’t like parties if you don’t like people. European Journal of
Personality, 26(4), 414-431. https://doi.org/10.1007/5s10639-024-12477-6

Dunaetz, D. R., Smyly, C., Fairley, C. M., & Heykoop, C. (2022). Values congruence and
organizational commitment in churches: When do shared Values matter? Psychology
of Religion and Spirituality, 14(4), 625-629. https://doi.org/10.1037/rel0000314

Epskamp, S., & Fried, E. I. (2018). A tutorial on regularized partial correlation networks.
Psychological Methods, 23(4), 617-634. https://doi.org/10.1037/met0000167

Epskamp, S., Borsboom, D., & Fried, E. I. (2018). Estimating psychological networks and
their accuracy: A tutorial paper. Behavior Research Methods, 50, 195-212.

Geeraets, V. (2018). Ideology, doping and the spirit of sport. Sport, Ethics and Philosophy,
12(3), 255-271. https://doi.org/10.1080/17511321.2017.1351483

Goffin, R. D., & Boyd, A. C. (2009). Faking and personality assessment in personnel
selection: Advancing models of faking. Canadian Psychology, 50(3), 151-160.
https://doi.org/10.1037/a0015946

Golino, H., & Christensen, A.P. (2024). EGAnet: Exploratory Graph Analysis — A
framework for estimating the number of dimensions in multivariate data using
network psychometrics. https://doi.org/10.32614/CRAN.package. EGAnet.

Gopinath, M., Nair, A., & Thangaraj, V. (2018). Espoused and enacted values in an
organization: Workforce implications. Management and Labour Studies, 43(4),
277-293. https://doi.org/10.1177/0258042X18797757

Hair, J. F., Anderson, R. E., Babin, B. J., & Black, W. C. (2010). Multivariate data analysis:
A global perspective (Vol. 7). Upper Saddle River, NJ: Pearson.

Howes, Y., & Gifford, R. (2009). Stable or dynamic value importance? Environment and
Behavior, 41(4), 549-582. https://doi.org/10.1177/0013916508318146

Jones, P. J., Mair, P., & McNally, R. J. (2018). Visualizing psychological networks: A
tutorial in R. Frontiers in Psychology, 9, 1742.

Lee, M. J., Whitehead, J., & Balchin, N. (2000). The measurement of values in youth
sport: Development of the youth sport values questionnaire. Journal of Sport and
Exercise Psychology, 22, 307-326. https://doi.org/10.1016/j.
regsciurbeco.2008.06.005%0

Lee, M. J., Whitehead, J., Ntoumanis, N., & Hatzigeorgiadis, A. (2008). Relationships
among values, achievement orientations, and attitudes in youth sport. Journal of
Sport and Exercise Psychology, 30(5), 588-610. https://doi.org/10.1123/
jsep.30.5.588

Leme, D. E., da, C., Alves, E. V., da, C., Lemos, V., do, C. O., & Fattori, A. (2020). Network
analysis: A multivariate statistical approach for health science research. Geriatrics,
Gerontology and Aging, 14(1), 43-51. https://doi.org/10.5327/22447-
212320201900073

Loland, S., & McNamee, J. (2019). The ‘spirit of sport’, WADAs code review, and the
search for an overlapping consensus. International Journal of Sport Policy and Politics,
11(2), 325-339. https://doi.org/10.1016/j.regsciurbeco.2008.06.005%0

Louviere, J., Lings, L., Islam, T., Gudergan, S., & Flynn, T. (2013). An introduction to the
application of (case 1) best-worst scaling in marketing research. International Journal

ition - some new tools to

ing market


https://doi.org/10.1016/j.peh.2026.100418
https://doi.org/10.1038/s43586-021-00055-w
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0002
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0002
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0002
https://doi.org/10.1080/09669582.2016.1195838
https://doi.org/10.1080/09669582.2016.1195838
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0004
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0004
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0005
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0005
https://doi.org/10.3758/s13428-020-01500-6
https://doi.org/10.3758/s13428-020-01500-6
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0009
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0009
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0009
https://doi.org/10.1016/j.paid.2017.06.011
https://doi.org/10.1016/j.paid.2017.06.011
https://doi.org/10.1007/s10639-024-12477-6
https://doi.org/10.1037/rel0000314
https://doi.org/10.1037/met0000167
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0014
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0014
https://doi.org/10.1080/17511321.2017.1351483
https://doi.org/10.1037/a0015946
https://doi.org/10.32614/CRAN.package.EGAnet
https://doi.org/10.1177/0258042X18797757
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0019
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0019
https://doi.org/10.1177/0013916508318146
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0021
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0021
https://doi.org/10.1016/j.regsciurbeco.2008.06.005&percnt;0
https://doi.org/10.1016/j.regsciurbeco.2008.06.005&percnt;0
https://doi.org/10.1123/jsep.30.5.588
https://doi.org/10.1123/jsep.30.5.588
https://doi.org/10.5327/z2447-212320201900073
https://doi.org/10.5327/z2447-212320201900073
https://doi.org/10.1016/j.regsciurbeco.2008.06.005&percnt;0

A. Zelli et al.

of Research in Marketing, 30(3), 292-303. https://doi.org/10.1016/j.
ijresmar.2012.10.002

Massey, E. K., Kranenburg, L. W., Zuidema, W. C., Hak, G., Erdman, R., Hilhorst, M., &
Weimar, W. (2011). Altruistic donation to strangers: Donor motivation and
interpersonal values. Organ Transplantation: Ethical, Legal and Psychosocial
Aspects—Expanding the European Platform. Lengerich: Pabst, 370, 370-377.

Mazanov, J., Huybers, T., & Barkoukis, V. (2019). Universalism and the spirit of sport:
Evidence from Greece and Australia. Sport in Society, 22(7), 1240-1257. https://doi.
org/10.1080/17430437.2018.1512589

Merz, E. M., Van den Hurk, K., & De Kort, W. L. (2017). Organ donation registration and
decision-making among current blood donors in the Netherlands. Progress in
Transplantation, 27(3), 266-272.

Mischel, W., & Shoda, Y. (1995). A cognitive-affective system theory of personality:
Reconceptualizing situations, dispositions, dynamics, and invariance in personality
structure. Psychological Review, 102(2), 246-268. https://doi.org/10.1037/0033-
295x.102.2.246

Morrison, E. W., & Bies, R. J. (1991). Impression management in the feedback-seeking
process: A literaturereview and research agenda. Academy of Management Review, 16
(3), 522-541.

Mortimer, H., Whitehead, J., Kavussanu, M., Giirpinar, B., & Ring, C. (2021). Values and
clean sport. Journal of Sports Sciences, 39(5), 533-541. https://doi.org/10.1080/
02640414.2020.1835221

Mueller-Hanson, R., Heggestad, E. D., & Thornton, G. C. (2003). Faking and selection:
Considering the use of personality from select-in and select-out perspectives. Journal
of Applied Psychology, 88(2), 348-355. https://doi.org/10.1037,/0021-
9010.88.2.348

Obasa, M., & Borry, P. (2019). The landscape of the “spirit of sport™: A systematic review.
Journal of Bioethical Inquiry, 16(3), 443-453. https://doi.org/10.1007/s11673-019-
09934-0

Petroczi, A., Blank, C., & Thrower, S. N. (2024a). The athlete vulnerability in times of
crisis in anti-doping. In Psychology of Crises in Sport: Causes, Consequences and
Solutions (pp. 183-198).

Petroczi, A., Heyes, A., Thrower, S. N., Martinelli, L. A., Backhouse, S. H., &

Boardley, I. D. (2021). Understanding and building clean(er) sport together:
Community-based participatory research with elite athletes and anti-doping
organisations from five European countries. Psychology of Sport and Exercise, 55.
https://doi.org/10.1016/j.psychsport.2021.101932

Petrdczi, A., Martinelli, L. A., Thrower, S. N., Veltmaat, A., Heyes, A., Barkoukis, V.,
Bondarev, D., Elbe, A. M., Lazuras, L., Mallia, L., & Zelli, A. (2024b). Elite athletes’
values in action: An important yet complicated aspect in anti-doping education.
International Journal of Sport and Exercise Psychology, 1-27. https://doi.org/10.1080/
1612197X.2024.2337302

Ring, C., Kavussanu, M., Giirpinar, B., Whitehead, J., & Mortimer, H. (2022). Basic values
predict unethical behavior in sport: The case of athletes’ doping likelihood. Ethics
and Behavior, 32(1), 90-98. https://doi.org/10.1080/10508422.2020.1837136

Ring, C., Whitehead, J., Giirpinar, B., & Kavussanu, M. (2023). Sport values, personal
values and antisocial behavior in sport. Asian Journal of Sport and Exercise Psychology,
3(3), 177-183. https://doi.org/10.1016/j.ajsep.2023.05.002

12

Performance Enhancement & Health 14 (2026) 100418

Rstudio Team. (2019). RStudio: Integrated development for r. Boston MA: RStudio, Inc..
https://doi.org/10.1007/978-3-642-20966-6. In RStudio.

Russo, C., Danioni, F., Zagrean, I., & Barni, D. (2022). Changing personal values through
value-manipulation tasks: A systematic literature review based on Schwartz’s theory
of basic Human values. European Journal of Investigation in Health, Psychology and
Education, 12(7), 692-715. https://doi.org/10.3390/ejihpel 2070052

Sagiv, L., & Roccas, S. (2021). How do values affect behavior? Let me count the ways.
Personality and Social Psychology Review, 25(4), 295-316.

Sagiv, L., & Schwartz, S. H. (2022). Personal values across cultures. Annual Review of
Psychology, 73(1), 517-546.

Sandy, C. J., Gosling, S. D., Schwartz, S. H., & Koelkebeck, T. (2017). The development
and validation of brief and ultrabrief measures of values. Journal of Personality
Assessment, 99(5), 545-555. https://doi.org/10.1080/00223891.2016.1231115

Schwartz, S. H. (2012). An overview of the Schwartz theory of Basic values. Online
Readings in Psychology and Culture, 2(1), 1-20. https://doi.org/10.9707/2307-
0919.1116

Schwartz, S. H., & Sagiv, L. (1995). Identifying culture-specifics in the content and
structure of values. Journal of Cross-Cultural Psychology, 26(1), 92-116.

Schwartz, Shalom H. (1992). Universals in the content and structure of values:
Theoretical advances and empirical tests in 20 countries. Advances in Experimental
Social Psychology, 25, 1-65.

Sneddon, J. N., Evers, U., & Lee, J. A. (2020). Personal values and choice of charitable
cause: An exploration of donors’ Giving behavior. Sage Journal, 49(4).

van Borkulo, C. D., van Bork, R., Boschloo, L., Kossakowski, J. J., Tio, P.,

Schoevers, R. A., ... Waldorp, L. J. (2023). Comparing network structures on three
aspects: A permutation test. Psychological Methods. https://doi.org/10.1037/
met0000476

van Dijk, M., Van Herk, H., & Prins, R. (2019). Choosing your charity: The importance of
value congruence in two-stage donation choices. Journal of Business Research, 105,
283-292. https://doi.org/10.1016/j.jbusres.2019.08.008

Veltmaat, A., Dreiskdmper, D., Brueckner, S., Bondarev, D., Heyes, A., Barkoukis, V., ...
Petrdczi, A. (2023). Context matters: athletes’ perception of dopers’ values, actions
and vulnerabilities. Frontiers in Sports and Acive Living, 5, 1229679. https://doi.org/
10.3389/fspor.2023.1229679

Wetzel, E., Frick, S., & Greiff, S. (2020). The multidimensional forced-choice format as an
alternative for rating scales: Current State of the research. European Journal of
Psychological Assessment, 36(4), 511-515. https://doi.org/10.1027/1015-5759/
a000609

Woolway, T., Elbe, A. M., Barkoukis, V., Bingham, K., Bochaver, K., Bondarev, D.,
Hudson, A., Kronenberg, L., Lazuras, L., Mallia, L., Ntovolis, Y., Zelli, A., &
Petrdczi, A. (2021). One does not fit all: European study shows significant
differences in value-priorities in clean sport. Frontiers in Sports and Active Living, 3
(May), 1-12. https://doi.org/10.3389/fspor.2021.662542

WADA. (2021). World anti-doping code 2021. https://www.wada-ama.org/sites/defau
1t/files/resources/files/2021_wada_code.pdf.


https://doi.org/10.1016/j.ijresmar.2012.10.002
https://doi.org/10.1016/j.ijresmar.2012.10.002
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0027
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0027
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0027
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0027
https://doi.org/10.1080/17430437.2018.1512589
https://doi.org/10.1080/17430437.2018.1512589
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0029
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0029
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0029
https://doi.org/10.1037/0033-295x.102.2.246
https://doi.org/10.1037/0033-295x.102.2.246
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0031
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0031
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0031
https://doi.org/10.1080/02640414.2020.1835221
https://doi.org/10.1080/02640414.2020.1835221
https://doi.org/10.1037/0021-9010.88.2.348
https://doi.org/10.1037/0021-9010.88.2.348
https://doi.org/10.1007/s11673-019-09934-0
https://doi.org/10.1007/s11673-019-09934-0
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0035
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0035
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0035
https://doi.org/10.1016/j.psychsport.2021.101932
https://doi.org/10.1080/1612197X.2024.2337302
https://doi.org/10.1080/1612197X.2024.2337302
https://doi.org/10.1080/10508422.2020.1837136
https://doi.org/10.1016/j.ajsep.2023.05.002
https://doi.org/10.1007/978-3-642-20966-6
https://doi.org/10.3390/ejihpe12070052
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0042
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0042
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0043
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0043
https://doi.org/10.1080/00223891.2016.1231115
https://doi.org/10.9707/2307-0919.1116
https://doi.org/10.9707/2307-0919.1116
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0046
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0046
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0047
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0047
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0047
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0048
http://refhub.elsevier.com/S2211-2669(26)00006-X/sbref0048
https://doi.org/10.1037/met0000476
https://doi.org/10.1037/met0000476
https://doi.org/10.1016/j.jbusres.2019.08.008
https://doi.org/10.3389/fspor.2023.1229679
https://doi.org/10.3389/fspor.2023.1229679
https://doi.org/10.1027/1015-5759/a000609
https://doi.org/10.1027/1015-5759/a000609
https://doi.org/10.3389/fspor.2021.662542
https://www.wada-ama.org/sites/default/files/resources/files/2021_wada_code.pdf
https://www.wada-ama.org/sites/default/files/resources/files/2021_wada_code.pdf

	(Re-thinking) values and virtues: A network approach to mapping athletes’ personal values and the spirit of sport
	1 Introduction
	1.1 Aims

	2 Methods
	2.1 Research context
	2.2 Participants
	2.3 Methodology, instruments and data collection
	2.4 Statistical analyses

	3 Results
	3.1 Univariate measurement characteristics of value dimensions
	3.2 Network analysis of the multivariate relations linking personal and spirit of sport values
	3.3 Network analyses of the multivariate structure of value dimensions

	4 Discussion
	4.1 Caveats, limitations and directions for future studies

	5 Conclusions
	Funding
	Data availability
	CRediT authorship contribution statement
	Declaration of competing interest
	Supplementary materials
	References


