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Abstract

was examined.

between perfectionism and attitudes toward doping.

Background: Recent studies suggest that autonomous and controlled motivation may mediate the relationship
between perfectionism and attitudes toward doping. The purpose of this study was to investigate the association
among perfectionistic strivings, perfectionistic concerns, autonomous motivation, controlled motivation, and
attitudes toward doping in young athletes. The potential mediating role of autonomous and controlled motivation

Methods: Two hundred and forty-three Chinese athletes were surveyed using questionnaires. Structural equation
modeling (SEM) was conducted to evaluate the potential mediating role of autonomous and controlled motivation

Results: The results showed that perfectionistic strivings was negatively associated with attitudes toward doping,
whereas perfectionistic concerns positively predicted attitudes toward doping. Autonomous motivation was negatively
associated with attitudes toward doping, whereas controlled motivation positively predicted attitudes toward doping.
The mediation analyses showed that the relationship between perfectionistic strivings and attitudes toward doping
was partially mediated by autonomous motivation. The relationship between perfectionistic concerns and attitudes
toward doping was partially mediated by controlled motivation.

Conclusions: The findings suggested that fostering perfectionistic strivings and autonomous motivation and reducing
perfectionistic concerns and controlled motivation may be considered for inclusion in athletes’ anti-doping education.

Keywords: Athletes, Perfectionism, Autonomous motivation, Controlled motivation, Attitudes toward doping

Introduction

Doping not only ethically violates the principle of fair
competition in the Olympics, but also seriously impairs
athletes’ physical health. Therefore, the International
Olympic Committee has sounded the clarion call of
anti-doping since 1968 and continues to increase the
testing and punishment of doping. Nevertheless, the
issue of athletes’ use of doping has not yet been com-
pletely resolved and doping scandals are still frequently
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reported. Obviously, in the anti-doping effort, it is not
sufficient to rely only on rigorous checks and crack-
downs. It is suggested that changing athletes’ attitudes
toward doping may be an important strategy for dealing
with the problem of repeated use of doping by athletes
[1]. Currently, exploring the potential antecedents that
can effectively predict and influence athletes’ attitudes
toward doping has become a hot topic in sport psych-
ology research [2, 3].

Among the personality traits that affect the attitudes
toward doping, some scholars are concerned about the
perfectionism tendency of athletes [4—6]. Perfectionism
is often defined as a type of personality that seeks
perfection and sets excessive standards, along with a
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tendency to over-evaluate one’s behavior [7]. Studies
have shown that perfectionism can be divided into two di-
mensions: perfectionistic strivings and perfectionistic con-
cerns [8]. The first dimension refers to an individual
pursuit of perfection and the setting of high personal stan-
dards. Conversely, the perfectionistic concerns reflect the
individual’s fear of making mistakes and negative reactions
to defects. Some studies have investigated the relationship
between perfectionism and attitudes toward doping
among athletes [5, 6, 9—11], but no consensus has yet been
reached. For example, a study by Bahrami et al. [6] found
that perfectionistic strivings (personal standards) and per-
fectionistic concerns (concerns over mistakes) were posi-
tively correlated with attitudes toward doping. Bae et al.
[11] found that concerns over mistake were positively cor-
related with attitudes toward doping. Another study
showed that overall perfectionism was positively associ-
ated with attitudes toward doping [5]. However, Madigan
et al. [10] observed a negative association between perfec-
tionistic strivings and attitudes toward doping, and the
study also found that perfectionistic concerns were not
significantly related to attitudes toward doping. The
reasons for the inconsistency are probably related to dif-
ferent instruments used to measure perfectionism and at-
titudes, different age and sporting levels of samples.
Consequently, more studies are needed to further clarify
the relationship between athletes’ perfectionism and
doping attitudes.

In recent years, some studies have investigated atti-
tudes toward doping based on different theories, of
which self-determination theory (SDT) has received
extensive attention [12—14]. SDT considers the individ-
ual’s motivation for engaging in an activity or task as a
continuum of self-determination [15]. Intrinsic motiv-
ation is the motivation with the highest level of self-
determination. That is to say, an individual engages in
an activity or task for his or her inner pleasure. The
other end of the continuum is amotivation, which means
that an individual lacks intention and motivation. Extrin-
sic motivation falls between amotivation and intrinsic
motivation. According to the self-determination of be-
havior, extrinsic motivation is further divided into four
types of regulation: external regulation, introjected regu-
lation, identified regulation, and integrated regulation.
Among them, external regulation is a motivation with
the lowest degree of self-determination, which primarily
entails that individuals engage in certain activities or
tasks to obtain rewards or to avoid punishment. Intro-
jected regulation primarily means that individuals en-
gage in certain activities or tasks to maintain self-esteem
or avoid feelings of guilt; Identified regulation is a more
autonomous motivation, which means that individuals
understand and recognize the value of activities or tasks
and accept them into the self. Integrated regulation is
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that individuals accept external goals and make them
the core values and beliefs of the individuals concerned.
Moreover, external regulation and introjected regulation
were considered as controlled motivation, while intrinsic
motivation, identified regulation and integrated regula-
tion were considered as autonomous motivation [16].

Previous studies have shown that autonomous and con-
trolled motivation can mediate the relationship between
perfectionism and some variables among athletes, such as
coping skills [17] and job burnout [18]. Therefore, the po-
tential mediating role of autonomous and controlled mo-
tivation between athletes’ perfectionism and attitudes
toward doping is worth investigating. In fact, studies have
shown that autonomous and controlled motivation are
correlated with past doping use and intentions for future
use. Specifically, controlled motivation is positively associ-
ated with past doping use and intentions for future use
[19, 20], while autonomous motivation is negatively asso-
ciated with past doping use [19, 20] and intentions for fu-
ture doping use [19]. Meanwhile, in the field of sports, the
relationship between perfectionism and self-determined
motivation was also investigated. Specifically, previous
studies revealed that perfectionistic strivings had a positive
relationship with autonomous motivation [18, 21],
whereas perfectionistic concerns had a positive relation-
ship with controlled motivation [18, 21, 22]. Therefore,
based on the relationships among perfectionism, self-
determined motivation and attitudes toward doping, it is
possible that autonomous and controlled motivation may
play a mediating role between perfectionism and athletes’
attitudes toward doping. However, no existing studies
have investigated this possibility.

Taken together, this study, based on self-
determination theory, was aimed to investigate the
relationship among perfectionism, autonomous motiv-
ation and controlled motivation, and attitudes toward
doping in athletes. The study proposed the following
hypotheses (1) perfectionistic strivings negatively pre-
dicts attitudes toward doping, whereas perfectionistic
concerns positively predicts attitudes toward doping; (2)
autonomous motivation negatively predicts attitudes
toward doping, whereas controlled motivation positively
predicts attitudes toward doping; (3) autonomous
motivation partially mediates the relationship between
perfectionistic strivings and attitudes toward doping,
while controlled motivation partially mediates the rela-
tionship between perfectionistic concerns and attitudes
toward doping.

Research methods

Participants

In this study, a cluster sampling method was used to
recruit participants from multiple professional sports
teams in Shanghai and Jiangsu. Written informed
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consent was obtained from all participants. A total of
262 questionnaires were distributed and 243 valid ques-
tionnaires were returned. The rate of return was 92.7%.
Among the participants, 128 were males (52.7%), and
115 were females (47.3%). Among them, 127 were first-
level athletes (52.3%), 95 were national-level elite ath-
letes (39.1%), and 21 were international-level elite ath-
letes (8.6%). Among them, 41 were track and field
athletes (16.9%), 46 were swimmers (18.9%), 38 were cy-
clists (15.6%), 25 were aerobics athletes (10.3%), 44 were
basketball players (18.1%), 20 were tennis players (8.2%),
and 29 were rowers (11.9%). The average age of the ath-
letes was 20.5 years old (SD =4.11).

Measurement

Multidimensional perfectionism

Multidimensional perfectionism includes two dimen-
sions: perfectionistic strivings and perfectionistic con-
cerns. Multidimensional perfectionism was measured
using four subscales encompassing a total of 25 items,
namely “Striving for Perfection” (5 items, such as “I
strive to be as perfect as possible” ), “Negative Reactions
to Imperfection” (5 items, such as “I feel extremely
stressed if everything does not go perfectly”), “Personal
Standards” (7 items, such as “I have extremely high goals
for myself in my sport”) and “Concern Over Mistakes”
(8 items, such as “People will probably think less of me
if I make mistakes in competition”). The “Personal Stan-
dards” and “Concern Over Mistakes” subscales were
taken from the Sport Multidimensional Perfectionism
Scale-2 (Sport-MPS-2) revised by Gotwals et al. [23].
The two subscales of “Striving for Perfection” and
“Negative Reactions to Imperfection” were taken from
the Multidimensional Inventory of Perfectionism in
Sport (MIPS) revised by Madigan [24]. “Striving for
Perfection” and “Personal Standards” represent “Perfec-
tionistic strivings”. “Negative Reactions to Imperfection”
and “Concern over Mistakes” represent “Perfectionistic
concerns”. Using a Likert’s 5-point scoring scale, the
scores ranged from “1” (completely disagree) to “5”
(completely agree). The scale was translated into Chin-
ese by three native Chinese speakers. After evaluating
the consistency, the Chinese items were back-translated
into English by three English translators. Two experts in
the field evaluated the consistency between the English
and Chinese versions. The Cronbach’s alpha coefficients
of the four subscales employed in this study were be-
tween 0.82 and 0.88. The confirmatory factor analysis
showed the two dimensions of perfectionistic strivings
and perfectionistic concerns had good construct valid-
ity (X2/df= 3.01, RMSEA =0.06, NFI=0.91, IFI=0.94,
CFI =0.94; x*/df = 3.41, RMSEA = 0.07, NFI = 0.90, IFI =
0.92, CFI = 0.92).
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Autonomous and controlled motivation

Autonomous and controlled motivation were assessed by
the Behavioral Regulation in Sport Questionnaire (BRSQ)
[16]. A similar translation and back-translation procedure
was used to create the Chinese version of BRSQ scale. The
participants were asked to respond to the following stem
“Below are some reasons why people participate in sport”.
It contains a total of 24 items in six subscales: “Intrinsic
Motivation” (4 items, such as “because I enjoy doing some-
thing to the best of my ability”), “Identified Regulation” (4
items, such as “because I value the benefits of my sport”),
“Integrated Regulation” (4 items, such as “because it’s a part
of who I am), “Introjected Regulation” (4 items, such as “be-
cause I would feel ashamed if I quit”), “External Regulation”
(4 items, such as “because if I don’t other people will not be
pleased with me”) and “Amotivation” (4 items, such as, “but
I wonder what’s the point”). The items were scored using a
7-point Likert’s scale, ranging from “1” (not at all true) to
“7" (very true). Autonomous motivation and controlled
motivation were calculated with the following formulas: au-
tonomous motivation: 2 x intrinsic motivation + identified
regulation + integrated regulation; controlled motivation:
2 x introjected regulation + 2 x external regulation [12].
The Cronbach’s alpha coefficients of the subscales in this
study ranged from 0.76 to 0.84. The confirmatory factor
analysis showed that the questionnaire had good construct
validity (x*/df = 3.27, RMSEA = 0.07, NFI = 0.90, IFI = 0.93,
CFI=0.93).

Attitudes toward doping

The Performance Enhancement Attitude Scale (PEAS)
adapted by Wang et al. [25] was used assessing attitudes
toward doping. It comprises a total of 10 items, such as
“Doping is necessary to be competitive”. The higher the
score, the more the athletes tend to favor the use of dop-
ing. Using a 6-point Likert’s scoring method, the re-
sponses ranged from “1” (completely disagree) to “6”
(completely agree). Cronbach’s alpha coefficient for the
scale in this study was 0.89. The confirmatory factor
analysis showed that the questionnaire had good con-
struct validity (x*/df=3. 669, RMSEA = 0. 068, NFI =
0.907, IFI = 0.922, CFI = 0.921).

Procedures and statistical analysis

Participants were surveyed in groups and informed
consent was obtained from the sports team leaders and
athletes before administration. The questionnaire was
completed anonymously. Before the investigation, it was
explained to the participants that the information and
content they provide are only for scientific research and
will be strictly confidential. Participants were asked to
follow the guidelines carefully and respond independ-
ently. It took about 20min for the participants to
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complete all the questionnaires, which were collected on
the spot.

SPSS 20.0 (IBM Inc., Chicago, IL, USA) and AMOS 20.0
(IBM Inc., Chicago, IL, USA) packages were used for data
analysis. First, Cronbach’s alpha coefficients and confirma-
tory factor analysis (CFA) were used to evaluate the reli-
ability and construct validity of the scale. Pearson
correlation coefficients were used to analyze relationships
between perfectionism, autonomous motivation, con-
trolled motivation and attitudes toward doping. Finally,
structural equation modeling (SEM) was conducted to
evaluate the mediating effects of autonomous and con-
trolled motivation using maximum likelihood estimation.
The average scores of the scales were used as manifest
variables in the SEM analysis. Following the criteria from
Imai et al. [26], Loeys et al. [27] and Rucker et al. [28], the
potential mediating effects were evaluated. The statistical
significance of the indirect effects was tested using a boot-
strapping approach [29]. The standardized path coeffi-
cients were presented in Fig. 1 and Table 3.

Results
Descriptive statistics and correlation analysis
Table 1 presents the mean, standard deviation, and Cron-
bach’s alpha for each variable. The descriptive statistics in-
dicate higher levels of the perfectionistic strivings among
athletes. For the dimension of perfectionistic concerns,
athletes showed moderate to low levels. This finding
shows that young athletes have a higher tendency to pur-
sue perfectionism. In addition, athletes demonstrated
higher levels for all dimensions of autonomous motiv-
ation, and lower levels for each dimension of controlled
motivation. These results indicate that young athletes have
a more autonomous mode of motivational regulation.
Athletes reported low levels of attitudes toward doping.
Table 2 presents the correlation coefficients between the
variables. Correlation analysis showed that perfectionistic
strivings was significantly and negatively correlated with
the attitudes toward doping (r=-0.54, P<0.01). There
was a significant positive correlation between perfectionis-
tic concerns and attitudes towards doping (r=0.51, P<
0.01). Perfectionistic strivings was significantly and
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Table 1 Descriptive statistics and reliability coefficients

Range M SD  Cronbach's a
Perfectionistic strivings
Striving for perfection 1-5 426 055 082
Personal standards 1-5 400 066 083

Perfectionistic concerns
Negative reactions to imperfection 1-5 3.14 087 088
Concern over mistakes 1-5 282 076 086

Autonomous motivation

Intrinsic motivation 1-7 6.17 091 082

Identified regulation 1-7 600 092 080

Integrated regulation 1-7 593 093 084
Controlled motivation

Introjected regulation 1-7 371 061 076

External regulation 1-7 298 081 079
Attitudes toward doping 1-6 149 076 089

positively correlated with autonomous motivation (r = 0.52,
P <0.01), and there was a significant positive correlation be-
tween perfectionistic concerns and controlled motivation
(r=0.64, P<0.01). There was a significant negative correl-
ation between autonomous motivation and attitudes
toward doping (r=-043, P<0.01), and there was a
significant positive correlation between controlled motiv-
ation and attitudes toward doping (r = 0.59, P < 0.01).
Meanwhile, a one-way Analysis of Variance (ANOVA)
test revealed that there was no significant difference in at-
titudes toward doping among athletes participating in dif-
ferent sports (F =0.067, P> 0.05). Post hoc analyses with
pairwise comparison also showed that there was no signifi-
cant difference in attitudes toward doping (all P> 0.05).

Testing of mediation model

SEM was used to examine the mediating effects of au-
tonomous motivation and controlled motivation on the
influence of perfectionism on attitudes toward doping
among young athletes. According to the mediating effect
test procedure proposed by Wen et al. [30] two models
were constructed in order to establish: (a) a direct effect

Perfectionistic
strivings
Perfectionistic
concerns

Fig. 1 Structural equation modeling (* P < 0.05)

-0.24*

0.19*%

Autonomous
motivation
Controlled
motivation

-0.18*

Attitudes
toward doping

0.49*
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Table 2 Correlation analysis for the study variables
Variable 1 2 3 4 5

1 Perfectionistic strivings 1

2 Perfectionistic concerns 0.11 1

3 Autonomous motivation  0.52** -0.12 1
4 Controlled motivation —-0.10 064**  —0.11 1
5 Attitudes toward doping  —0.54**  0.51**  —043**  059** 1

Note: * indicates P < 0.05, ** indicates P < 0.01

model without mediating variables (autonomous motiv-
ation and controlled motivation) and (b) a mediation ef-
fect model containing mediating variables. The results
show that the direct effect model fits well with the data
(¢*/df = 4.21, RMSEA = 0.08, NFI = 0.95, IFI = 0.96, CFI =
0.96) and the standardized path coefficients for perfection-
istic strivings—attitudes toward doping (f=-042, P<
0.01) and perfectionist concerns—attitudes toward doping
(p=0.59, P <0.01) were significant.

These results provide the necessary preconditions for
the further construction of the mediation model.
Autonomous motivation and controlled motivation were
included as mediating variables to construct a mediating
effect model. The results showed that the mediation
model fits well (x*/df =3.61, RMSEA = 0.06, NFI = 0.90,
IFI = 0.92, CFI = 0.92). The standardized path coefficients
of the mediating effect model are shown in Fig. 1. The
path coefficients for perfectionistic strivings—attitudes
toward doping and perfectionistic concerns—attitudes to-
ward doping were significant in both the direct effect
model and the mediation effect model, but these were
significantly lower in the mediation effect model, indi-
cating that autonomous motivation partially mediates
the relationship between perfectionistic strivings and

Table 3 Results of path analysis
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attitudes toward doping. Controlled motivation partially
mediates the relationship between perfectionistic con-
cerns and attitudes toward doping.

To further confirm the mediating role of autonomous
motivation and controlled motivation on the relationship
between perfectionism and attitudes toward doping, this
study also examined the full mediation model. The re-
sults showed that although the full mediation model also
fit well (x*/df=3.66, RMSEA =0.07, NFI=0.89, IFI=
091, CFI=0.91), compared with the partial mediation
effects model, the x> value increased significantly (Ayx® =
13.46, Adf=1, P<0.01), and the fit indices of x*/df and
NFI were not as favorable, indicating the path for perfec-
tionistic strivings—attitudes toward doping and perfec-
tionistic concerns—attitudes toward doping should not
be removed. These results further confirm that autono-
mous motivation and controlled motivation play a
partial mediating role in the relationship between perfec-
tionism and attitudes toward doping.

According to the results of path analyses (Fig. 1 and
Table 3), perfectionistic strivings had negative and direct
effects on attitudes toward doping (- 0.24), whereas per-
fectionistic concerns had positive and direct effects on
attitudes toward doping (0.19). Perfectionistic strivings
had positive and direct effects on autonomous motiv-
ation (0.63), and perfectionistic concerns had positive
and direct effects on controlled motivation (0.75). Au-
tonomous motivation had negative and direct effects on
attitudes toward doping (- 0.18), whereas controlled mo-
tivation had positive and direct effects on attitudes to-
ward doping (0.49). Perfectionistic strivings had an
indirect effects on attitudes toward doping through
autonomous motivation (- 0.11), and perfectionistic con-
cerns had an indirect effect on attitudes toward doping
through controlled motivation (0.37).

Path Effect P value

Perfectionistic concerns —> Attitudes toward doping 0.19 0.034
Perfectionistic concerns = Controlled motivation = Attitudes toward 0.75 % 0.49 =0.37 <0.001
doping

Total effects 0.37+0.19=0.56 <0.001
Perfectionistic strivings —> Attitudes toward doping -0.24 0.019
Perfectionistic strivings —> Autonomous motivation—> Attitudes 0.63%(-0.18) =-0.11 0.048
toward doping

Total effects (-0.11)+(-0.24) =-0.35  <0.001

Note: the standardized path coefficients were presented
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Discussion

This study aimed to examine the relationship between
multidimensional perfectionism and attitudes toward
doping among young athletes, as well as the mediating
role of autonomous and controlled motivation between
multidimensional perfectionism and attitudes toward
doping.

In terms of perfectionistic strivings, this study found
that perfectionistic strivings can negatively predict
athletes’ attitudes toward doping. The findings largely
supported previous studies [9, 10]. In terms of perfec-
tionistic concerns, this study found that perfectionistic
concerns were a significant and positive predictor for at-
titudes toward doping among athletes. Bahrami et al. [6]
and Bae et al. [11] found a positive correlation between
perfectionistic concerns and attitudes towards doping,
while Madigan et al. [10] found no significant associ-
ation between perfectionistic concerns and attitudes to-
ward doping. Stoeber et al. [8] pointed out that
perfectionistic strivings refers to the tendency to set high
personal standards or the internal driving force for
excellence, which is an adaptive personality tendency. In
contrast, perfectionistic concerns is a form of non-
adaptive perfectionism, which refers to constantly worrying
about mistakes, fear of failure, severe self-criticism, self-
worth depending on performance, and negative emotional
reactions to differences between self-expectations and ac-
tual performance [8, 31]. The two dimensions of perfection-
ism have distinct relationships with positive and negative
psychological outcomes. Studies have shown that perfec-
tionistic strivings are positively correlated with self-
confidence in competition [32], positive emotional reac-
tions to sports success [33], and mastery and performance-
approach goal orientation [34]. However, perfectionistic
concerns are positively related to fear of failure [33] and
competitive anxiety [33, 35]. Therefore, individuals who
hold perfectionistic strivings seek success, set higher per-
sonal standards, and their goal is to do their utmost to
realize their potential, and subsequently obtain satisfaction
and self-affirmation, while deception (such as the use of
doping) will undermine the value process of achieving suc-
cess. Those with perfectionistic concerns are afraid of fail-
ure, fear being criticized by others. In order to avoid poor
performance and its negative results, as well as people’s
negative evaluation of their abilities, it is more likely to
accept cheating behaviors (such as doping).

This study showed that autonomous motivation is
negatively correlated to attitudes toward doping, and
controlled motivation is positively correlated to attitudes
towards doping. This is consistent with the results of
previous studies [19, 20]. Therefore, athletes’ autono-
mous and control motivation affect their attitudes to-
ward doping, and different forms of motivation have
distinct effects on their attitudes toward doping.
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According to the self-determination theory, the behavior
of athletes with a tendency toward autonomous motiv-
ation is primarily derived from the real self, and they
strive to satisfy their psychological needs for compe-
tence, autonomy, and relationships. Enjoyment arises
from efforts to improve and perfect performance by ap-
propriate means, engaging in activities that meet goals
and values, and establishing relationships with others
[36], rather than from winning at all costs (such as dop-
ing). The use of doping by athletes with a tendency to-
ward autonomous motivation will violate these
psychological needs because they would be engaging in
acts that are contrary to their goals and values, gaining
false abilities, and interfering with other athletes by
fraudulent and unfair means to gain an advantage over
their opponents [36]. It is suggested that psychological
need satisfaction and self-determined motivation are sig-
nificantly associated with young athletes’ moral attitudes,
and athletes’ attitudes toward antisocial behaviors pre-
dict subsequent rule violations [37]. Therefore, athletes
with a tendency toward autonomous motivation are less
likely to adopt antisocial behaviors such as doping use.
In contrast, athletes with a tendency toward controlled
motivation primarily act for self-improvement and to
obtain fame and extrinsic rewards. These athletes pay
more attention to the outcome of the competition and
“winning” so that they can achieve their goals for self-
improvement, fame, and reward, thereby satisfying their
self-esteem. Athletes who overemphasize the outcome of
the match and winning the game may be tempted to do
anything to ensure a victory [38, 39], and thus have a
positive attitude toward the use of doping.

This study further showed that autonomous and con-
trolled motivation play a mediating role of the relation-
ship between multidimensional perfectionism and
attitudes toward doping. Controlled motivation is a par-
tial mediator between perfectionistic concerns and atti-
tudes toward doping. Perfectionistic concerns involves
motives (introjected regulation and external regulation)
that are only partially self-internalized. Perfectionistic
concerns are more likely to lead to internal psychological
stress because athletes who are concerned about mis-
takes and negative reactions to imperfections are more
likely to associate these concerns with self-worth. If so,
these athletes are more likely to form (or maintain) con-
trolled motivation. According to self-determination
theory, athletes dominated by introjected regulation
and/or external pressures, such as guilt or shame, fear of
punishment, etc., are more likely to be influenced by
“unscrupulous” ideas [40], and are more likely to violate
the spirit of the game by employing deception, including
the use of doping.

Autonomous motivation plays a partial mediation role
between perfectionistic strivings and athletes’ attitudes
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toward doping. Perfectionistic strivings may encourage in-
dividuals to integrate sports participation to a greater de-
gree as part of the self. Unlike those with perfectionistic
concerns, individuals with perfectionistic strivings have
more adaptive reasons for athletic participation. Athletes
who set high personal standards and pursue perfection are
more likely to find that the sport is fun, enjoyable, valu-
able, or has great personal significance. In a meaningful
way, these athletes are more likely to form (or maintain)
autonomous motivation. According to self-determination
theory, athletes dominated by intrinsic motivation and/or
identified regulation, such as pleasure, value of participa-
tion in sports, etc., are more likely to adopt prosocial and
ethical behaviors, such as helping others, obeying the rules
of the game, avoid doping.

Conclusion

The study finds that self-determined motivations par-
tially mediate the relationship between perfectionism
and athletes’ attitudes toward doping. Controlled motiv-
ation plays a partial mediation role between perfectionis-
tic concerns and attitudes toward doping. Autonomous
motivation partially mediates the relationship between
perfectionistic strivings and attitudes toward doping.
Therefore, fostering athletes’ perfectionistic strivings and
autonomous motivation and reducing perfectionistic
concerns and controlled motivation may be an effective
education strategy for lowering attitudes toward doping
among athletes.

Abbreviations

ANOVA: Analysis of Variance; BRSQ: Behavioral Regulation in Sport
Questionnaire; CFA: Confirmatory Factor Analysis; CFl: Comparative Fit Index;
IFl: Incremental Fit Index; NFI: Normed Fit Index; RMSEA: Root Mean Square
Error of Approximation; SD: Standard Deviation; SDT: Self-determination
Theory; SEM: Structural Equation Modeling

Acknowledgments
The authors would like to thank the participants in this study.

Authors’ contributions

Conceptualization, KW and KS; methodology, KW, KS, LX, JZ, and DW; formal
analysis, KW, JZ, and DW; investigation, KW, KS, LX, JZ, and DW; data curation,
KW, KS, LX, JZ, and DW; writing—original draft preparation, KW, KS, JZ, and
DW; writing—review and editing, KW, KS, LX, JZ, and DW; project
administration, KW, KS, and JZ; funding acquisition, KS. The author(s) read
and approved the final manuscript.

Funding
The study was supported by the Qing Lan Project and Jiangsu Social Science
foundation (19TYB004).

Availability of data and materials
The data and material are available upon reasonable request.

Ethics approval and consent to participate

This study was approved ethical committee of Shanghai Jiao Tong
University. All subjects provided written informed consent to participate in
the study.

Consent for publication
Not applicable.

(2020) 15:20

Page 7 of 8

Competing interests
The authors declare that they have no competing interests.

Received: 5 September 2019 Accepted: 11 February 2020
Published online: 27 February 2020

References

1. Alaranta A, Alaranta H, Holmila J, Palmu P, Pietila K, Helenius I. Self-reported
attitudes of elite athletes towards doping: differences between type of
sport. Int J Sports Med. 2006;27(10):842-6.

2. Allen J, Taylor J, Dimeo P, Dixon S, Robinson L. Predicting elite Scottish
athletes' attitudes towards doping: examining the contribution of achievement
goals and motivational climate. J Sports Sci. 2015;33(9):899-906.

3. Petroczi A, Strauss B. Understanding the psychology behind performance-
enhancement by doping. Psychol Sport Exerc. 2015;16:137-9.

4. Flett GL, Hewitt PL. "The perils of perfectionism in sports'revisited: toward a
broader understanding of the pressure to be perfect and its impact on
athletes and dancers. Int J Sport Psychol. 2014;45:395-407.

5. Zucchetti G, Candela F, Villosio C. Psychological and social correlates of
doping attitudes among ltalian athletes. Int J Drug Policy. 2015;26(2):162-8.

6. Bahrami S, Yousefi B, Kaviani E, Ariapooran S. The prevalence of energetic
drugs use and the role of perfectionism, sensation seeking, and physical self-
concept in discriminating bodybuilders with positive and negative attitudes
toward doping. International Journal of Sports Studies. 2014;4:174-80.

7. Flett GL, Hewitt PL. Perfectionism and maladjustment: An overview of
theoretical, definitional,and treatment issues. In: Flett GL, Hewitt PL, editors.
Perfectionism: Theory, research, and treatment. Washington, DC: American
Psychological Association; 2002. p. 5-31.

8. Stoeber J, Otto K. Positive conceptions of perfectionism: approaches,
evidence, challenges. Personal Soc Psychol Rev. 2006;10(4):295-319.

9. Sas-Nowosielski K, Budzisz A. Adaptive and maladaptive perfectionism and
athletes' attitudes toward doping and anti-doping policy in sport. Baltic
Journal of Health and Physical Activity. 2017,9(2):82-8.

10.  Madigan DJ, Stoeber J, Passfield L. Perfectionism and attitudes towards
doping in junior athletes. J Sports Sci. 2016;34(8):700-6.

11. Bae M, Yoon J, Kang H, Kim T. Influences of perfectionism and motivational climate
on attitudes towards doping among Korean national athletes: a cross sectional
study. Subst Abuse Treat Prev Policy. 2017;12(1):52.

12. Hodge K, Hargreaves EA, Gerrard D, Lonsdale C. Psychological mechanisms
underlying doping attitudes in sport: motivation and moral disengagement.
J Sport Exerc Psychol. 2013;35(4):419-32.

13. Mudrak J, Slepicka P, Slepickova I. Sport motivation and doping in
adolescent athletes. PLoS One. 2018;13(10):16.

14. Matosic D, Ntoumanis N, Boardley ID, Stenling A, Sedikides C. Linking
narcissism, motivation, and doping attitudes in sport: a multilevel
investigation involving coaches and athletes. J Sport Exerc Psychol. 2016;
38(6):556-66.

15. Ryan RM, Deci EL. Self-determination theory and the facilitation of
intrinsic motivation, social development, and well-being. Am Psychol.
2000;55(1):68-78.

16. Lonsdale C, Hodge K, Rose EA. The behavioral regulation in sport
questionnaire (BRSQ): instrument development and initial validity evidence.
J Sport Exerc Psychol. 2008;30(3):323-55.

17. Mouratidis A, Michou A. Perfectionism, self-determined motivation, and
coping among adolescent athletes. Psychol Sport Exerc. 2011;12(4):355-67.

18. Jowett GE, Hill AP, Hall HK, Curran T. Perfectionism and junior athlete
burnout: the mediating role of autonomous and controlled motivation.
Sport Exerc Perform Psychol. 2013;2(1):48-61.

19.  Barkoukis V, Lazuras L, Tsorbatzoudis H, Rodafinos A. Motivational and
sportspersonship profiles of elite athletes in relation to doping behavior.
Psychol Sport Exerc. 2011;12(3):205-12.

20. Donahue EG, Miquelon P, Vaiois P, Goulet C, Buist A, Vallerand RJ. A
motivational model of performance-enhancing substance use in elite
athletes. J Sport Exerc Psychol. 2006;28(4):511-20.

21, Madigan DJ, Stoeber J, Passfield L. Motivation mediates the perfectionism
burnout relationship: a three-wave longitudinal study with junior athletes. J
Sport Exerc Psychol. 2016;38(4):341-54.

22. Haraldsen HM, Halvari H, Solstad BE, Abrahamsen FE, Nordin-Bates SM. The
role of perfectionism and controlling conditions in Norwegian elite junior
Performers' motivational processes. Front Psychol. 2019;10:12.



Wang et al. Substance Abuse Treatment, Prevention, and Policy (2020) 15:20

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

36.

37.

38.

39.

40.

Gotwals JK, Dunn JGH, Dunn JC, Gamache V. Establishing validity evidence
for the sport multidimensional perfectionism Scale-2 in intercollegiate sport.
Psychol Sport Exerc. 2010;11(6):423-32.

Madigan DJ. Confirmatory factor analysis of the multidimensional inventory
of perfectionism in sport. Psychol Sport Exerc. 2016,26:48-51.

Wang D, Wang H, Chen H, Chen Z. Cross-cultural adaptation and validation
of the Chinese version of the performance enhancement attitude scale.
Chin J Sports Med. 2017;36(4):337-41.

Imai K, Keele L, Tingley D. A general approach to causal mediation analysis.
Psychol Methods. 2010;15(4):309-34.

Loeys T, Moerkerke B, Vansteelandt S. A cautionary note on the power of the
test for the indirect effect in mediation analysis. Front Psychol. 2014;5:1549.
Rucker DD, Preacher KJ, Tormala ZL, Petty RE. Mediation analysis in social
psychology: current practices and new recommendations. Soc Personal
Psychol Compass. 2011;5(6):359-71.

Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating indirect effects
in simple mediation models. Behav Res Methods Instrum Comput. 2004;36(4):
717-31.

Wen Z, Ye B. Mediating effect analysis: methods and model development.
Adv Psychol Sci. 2014;22:731-45.

Enns MW, Cox BJ: The nature and assessment of perfectionism: A critical
analysis. In: Flett GL, Hewitt PL, editors. Perfectionism: Theory, research, and
treatment. edn. Washington, DC: American Psychological Association; 2002.
p. 33-62.

Koivula N, Hassmen P, Fallby J. Self-esteem and perfectionism in elite
athletes: effects on competitive anxiety and self-confidence. Pers Individ
Differ. 2002;32(5):865-75.

Sagar SS, Stoeber J. Perfectionism, fear of failure, and affective responses to
success and failure: the central role of fear of experiencing shame and
embarrassment. J Sport Exerc Psychol. 2009;31(5):602-27.

Stoeber J, Stoll O, Pescheck E, Otto K. Perfectionism and achievement goals
in athletes: relations with approach and avoidance orientations in mastery
and performance goals. Psychol Sport Exerc. 2008,9(2):102-21.

Stoeber J, Otto K, Pescheck E, Becker C, Stoll O. Perfectionism and
competitive anxiety in athletes: differentiating striving for perfection and
negative reactions to imperfection. Pers Individ Differ. 2007;42(6):959-69.
Gagne M. The role of autonomy support and autonomy orientation in
prosocial behavior engagement. Motiv Emot. 2003;27(3):199-223.

Mallia L, Lucidi F, Zelli A, Chirico A, Hagger MS. Predicting moral attitudes
and antisocial behavior in young team sport athletes: a self-determination
theory perspective. J Appl Soc Psychol. 2019,49(4):249-63.

Lucidi F, Zelli A, Mallia L, Grano C, Russo PM, Violani C. The social-cognitive
mechanisms regulating adolescents’ use of doping substances. J Sports Sci.
2008;26(5):447-56.

Romand P, Pantaleon N. A qualitative study of rugby coaches' opinions about
the display of moral character. Sport Psychol. 2007;21(1):58-77.

Ntoumanis N, Standage M. Morality in sport: a self-determination theory
perspective. J Appl Sport Psychol. 2009,21(4):365-80.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Research methods
	Participants
	Measurement
	Multidimensional perfectionism
	Autonomous and controlled motivation
	Attitudes toward doping

	Procedures and statistical analysis

	Results
	Descriptive statistics and correlation analysis
	Testing of mediation model

	Discussion
	Conclusion
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

