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Purpose: Despite the Advances in sports training methods and medicine, they have not reduced the recurrence rate of athletes’
injuries significantly, and obligatory exercise may be an important reason for their re-injury. The purpose of this study was to
investigate the effects of mindfulness on obligatory exercise behavior, self-criticism, and competitive state anxiety in athletes
recovering from injury, and explain their interactions.

Patients and Methods: The study adopted the snowball and convenience sampling methods. From November to December 2022,
a total of 265 high-level sports players in South China were selected, and ultimately, 208 valid data samples were obtained. Maximum
likelihood estimation was used to analyze the data and test the hypotheses proposed using 5000 bootstrap samples to test the mediating
effects of the structural equation model.

Results: The results demonstrated that there were positive correlations between self-criticism and obligatory exercise (standardized
coefficients = 0.38, p < 0.001), as well as competitive state anxiety and self-criticism (standardized coefficients = 0.45, p < 0.001).
Mindfulness and obligatory exercise were correlated negatively (standardized coefficients = —0.31, p < 0.001), but there was no
significant relation between competitive state anxiety and obligatory exercise (standardized coefficients = 0.05, p > 0.01). Self-
criticism and competitive state anxiety mediated mindfulness’s positive effects on obligatory exercise in part (standardized indirect
effect = —0.16, p < 0.01), and this explanatory power was higher than in any previous study (R2=0.37).

Conclusion: The irrational beliefs in Activating events—Beliefs—Consequence (ABC) theory play an important role in explaining
athletes’ obligatory exercise, and mindfulness has a positive effect on reducing obligatory exercise behavior.

Keywords: obligatory exercise, mindfulness, cognitive behavioral therapy, ABC theory, sports reinjury

Introduction

Research has shown that sports injuries are a serious problem among individuals who engage in long-term physical
activity, particularly elite athletes, and plague their personal development.' Johansson? reported that athletes suffer a total
injury rate of 3 per 1000 training hours. Dubravcic-Simunjak et al® interviewed 469 skaters during four consecutive
Junior World Figure Skating Championships and the Croatia Cup, and their results showed that 124 (26.4%) skaters
reported that they suffered acute injuries and 207 (44.15%) skaters reported overuse syndrome. Galambos et al* evaluated
the sports injuries of 845 athletes from Queensland Academy of Sport, and found that approximately 67% of them were
injured each year. Although the Advances in sports training methods and medicine have reduced athletes’ injury rate

during training and accelerated their recovery from injuries to a certain extent, they do not reduce the recurrence rate of
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their old injuries significantly, particularly those that have attracted extensive attention from researchers. Further, athletes
who are injured undergo a strengthening stage during recovery before they return to the field, during which they often
have a high re-injury rate.’

In fact, obligatory exercise may be an important cause of athletes’ re-injury during the recovery period.® Although
coaching teams have been trying to reduce the re-injury rate by formulating more feasible training and recovery plans
that protect the physical health of athletes objectively, it is worth noting that the athletes’ motivation dominates their
behavior. Injured athletes who are about to return to sports may have a range of psychosocial issues related to sports
injuries, which may affect their motivation to exercise and may lead to different strategies of action. For example, the
fear of re-injury may lead some to adopt more conservative training strategies, although this is hindered to some extent.
In this case, when athletes return to play, they tend not to re-injure themselves.” Concerns about reaching pre-injury
performance levels and being “behind” the competition often lead some athletes, particularly those with high self-esteem,
to take more aggressive action strategies in which they will engage in obligatory exercise, and even while injured, will
still force themselves to persist in strenuous activities, which is likely to be an important reason for their re-injury during
the recovery period.®'°

However, few current studies have focused on athletes’ obligatory exercise behavior, and various obligatory exercise-
related terms, such as exercise dependence,“ positive addiction,12 exercise addiction,13 and excessive exercise.'* Duncan
et al’s' research showed that compared with exercise addicts, exercise behavior itself and concentration are not
significant features of obligatory exercise behavior, while stress, anxiety, guilt, and other sports-related emotions can
predict obligatory exercise behavior better. Hall et al’ conducted a survey on the antecedents of long-distance runners’
compulsive sports behaviors. The survey results showed that 31% of compulsive sports behaviors are attributable to
athletes’ goal orientation, perceptual ability, worry about mistakes, and high personal standards. Elements of high ability
and perfectionism together explained 49% of the variance in women’s obligatory exercise behaviors. Studies have shown
that excessive effort may be a common characteristic of some high-performance athletes, and may be an important reason
for athletes’ compulsive sports behavior'® Although many studies have investigated the antecedents of obligatory
exercise behavior, few have explored it from the perspective of intervention, ie, the way to reduce obligatory exercise
behavior through effective intervention methods.

Cognitive Behavioral Therapy, based upon ABC theory, has advanced considerably since the 1970s, and become one
of the more popular forms of psychotherapy.'” The ABC theory holds that activating events (A) and beliefs (B) trigger
individual specific behaviors or emotions consequence (C) directly, and emotions can also affect beliefs (B) and
behaviors (C). As an important means of cognitive behavioral therapy, mindfulness has attracted extensive attention
from researchers in recent years. Its ability to regulate and improve individual attention and emotion provides
a theoretical basis for the treatment of a series of clinical syndromes of mental illness, including generalized anxiety,'®

post-traumatic stress disorder,lg addiction symptoms,20 eating disorders,21

etc. Based upon this, beliefs and emotions
related to obligatory exercise may also be important antecedents of such behavior, and the study of mindfulness’s effect
on reducing obligatory exercise can demonstrate its influence on these beliefs and emotions. Research has shown that
self-criticism is a relatively stable personality trait that appears to contribute to maladaptation.?? Blatt and Homann’s*?
research suggested that because of an overemphasis on achievement and self-worth, highly self-critical people often wish
to maximize control over their environment to reduce their likelihood of failure. Research has shown that self-criticism is
an important predictor of many psychological disorders, including anxiety,”* eating disorders,?® borderline personality
disorder,”® and suicidality.”” Therefore, based upon the ABC theory, this study selected self-criticism as the belief
dimension (B) of compulsive sports behavior, and anxiety related to competition (competitive state anxiety) as its
emotional dimension. By exploring mindfulness, self-criticism, the relation between competitive state anxiety and
obligatory exercise, this study attempted to identify a suitable treatment for obligatory exercise behavior to reduce
athletes’ re-injury rate and help them return to competition.

This study had the following goals: (1) To investigate the interactions among mindfulness, self-criticism, competitive
state anxiety, and obligatory exercise; (2) verify mindfulness’s influence on the three, and (3) explore the interaction
mechanism among them to (4) provide suggestions to reduce athletes’ obligatory exercise behavior during the recovery

period.
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The contributions of this study are as follows: First, from a theoretical point of view, few previous studies have
focused on the obligatory exercise behavior of athletes. This study focuses on the obligatory sports behavior of athletes
during the recovery period by exploring the causes of athletes’ reinjury, and discusses them in more depth; second, based
upon cognitive behavioral therapy, this study began from the perspective of improved intervention by exploring the
relations among mindfulness, self-criticism, competitive state anxiety, and obligatory exercise behavior in an effort to
verify mindfulness’s effect on obligatory exercise behavior. Identifying mindfulness’s positive influence provides
theoretical support for using it to treat compulsive motor behavior, and expands the theoretical boundaries of cognitive
behavioral therapy; third, ABC theory was the theoretical basis of this study, which explains self-criticism, competitive
state anxiety, and the interaction relation among the three groups, provides theoretical support for the study of obligatory
exercise behavior in other groups, and expands the theoretical boundary of the study of this behavior.

Literature Review
ABC Theory

American psychologist Ellis*® proposed the ABC theory on the basis of the stimulus-organism-response (SOR) theory.
Ellis believed that activating events (A) did not trigger the individual’s behavior directly, as the SOR theory indicated.
Instead, he proposed that the individual’s cognition and evaluation of an event, ie, beliefs (B) cause nervousness, anxiety,
depression, and other specific emotional and behavioral consequences (C) directly. In the ABC theory, the relation
between ABC is understood as a second-order problem, in that activating events (A) do not always trigger the
consequence (C) through belief (B), external events do not always cause A, B and C can also exert a secondary influence
on A, and C can influence B as well. Beliefs (B) are divided into rational beliefs (RB) and irrational beliefs (IB).”” RB
are usually expressed in the form of preferences and rational derivatives, and IB are usually expressed in the form of
absolute and irrational derivatives, eg, “I want to succeed, and if I fail, I will be nothing”. Woods and Ellis®° believed that
cognitive evaluation related to IB is an important reason for unhealthy emotional and behavioral consequences (C). In
addition, Lazarus®' indicated that on an individual level, goals, self-belief, and personal resources play an important role
in shaping cognitive evaluation. The more individuals exhibit a high recognition of goals and high attention to self-belief,
the more easily it leads to IB (B). Muran’s** study showed that both cognitive distortions and IB are important causes of
“neural fragility”. Therefore, in cognitive behavioral therapy based upon ABC theory, attempts to reduce IB and increase
RB have become important ways to enhance individual emotional cognition and alleviate related mental illnesses. Based
upon the ABC theory, this study explored the important factors that lead to athletes’ compulsive sports behavior during
the recovery period, and at the same time, provided a theoretical basis for the treatment of such symptoms based upon

cognitive behavioral therapy.

Mindfulness and Obligatory Exercise
In Rodgers et al’s>® study, obligatory exercise was defined as “... a compulsive behavioral pattern in which exercise
dominates daily life at the expense of other symptoms”. Obligatory exercisers prioritize exercise over other commit-
ments, exercise when they are physically unwell, and report increased guilt or negative emotions when they are unable to
exercise.>* According to Bamber et al,*> people who exercise compulsively believe that activity is a key dimension that
supports their self-definition. When the movement patterns become both rigid and inflexible, the individual’s dependence
on activity may be greater, and they typically experience such withdrawal symptoms as anxiety, depression, and guilt if
they stop exercising. Draeger et al® described obligatory exercise as “athlete neurosis”, in which “compulsive” indicates
that the patient’s motivation is no longer to improve performance, but to reduce or avoid emotional problems, such that
when any arise, they may feel compelled to exercise. The premise of obligatory exercise behavior is that individuals have
a high degree of recognition of their own goals. When individuals consider exercise goals a way to realize their self-
worth and are gradually dominated by this view, they will often think repeatedly about whether they have the necessary
resources. This in turn leads to increased anxiety and self-consciousness about adverse outcomes, and individuals are
more likely to use maladaptive achievement strategies to avoid these outcomes.*® The multidimensional model of

obligatory exercise that Mayer et al*” proposed argues that, in addition to this negative reinforcement for maintaining
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physical activity (ie avoiding anxiety, shame, and guilt), it may also be maintained through positive reinforcement (ie
mood improvement).

An oft-cited definition of mindfulness is ... focusing attention in a specific way: consciously, in the present moment,
and without judgment”.*® “Consciously” refers to being aware of the way attention is being directed, ie, the individual’s

monitoring of thought processes, including the focus of attention,**4° «

... in the present moment” requires the individual
to pay attention to what is happening now, including current body perception, negative emotions, painful thoughts, etc.,
in which the individual strives to free himself from the control of past experiences;*' “uncritical” refers to the
individual’s experience of the present, having an attitude of openness and acceptance, accepting not being passive, but
being able to take a bystander’s perspective, not criticizing or explaining, but simply witnessing it,** eg, when an apple
appears in the meditator’s mind, it is noticed for its shape, color, and smell, not only for its function as a food and

commodity (Shapiro et al.**

Dividing the mechanism of mindfulness into three dimensions of attention, intention, and
attitude, Shapiro et al proposed the concept of re-perception, and believed that re-perception in mindfulness can allow us
to take a step back from anxiety and see clearly that it is simply an emotional state that is arising and will pass in time,
and by developing the ability to observe emotional states such as anxiety and fear, we increase our “freedom” to cope
with these states and are no longer dominated by such states. Brown and Ryan’s** study demonstrated that individuals
who score higher on mindfulness measures have a greater ability to self-regulate their emotions and behaviors.

In summary, Draeger et al® described obligatory exercise as “athlete neurosis”. Although the specific cause of
obligatory exercise is not yet clear, it is certain that it is not a health condition. Many negative emotions can affect an
individuals’ mental state, and excessive attention to self-worth in sports leads to a certain extent to obligatory exercise
behavior. As an important method of cognitive behavioral therapy, mindfulness can improve the regulation and control of
individuals’ attention and emotion, which may enhance obligatory exercisers’ ability to resist negative emotions and
change their self-defined value cognition.*>*® These factors may have a positive influence on reducing obligatory

exercise behavior. Based upon this, this study proposes the following hypotheses:

Hypothesis 1 (H1): Mindfulness has a positive effect on reducing obligatory exercise.

Competitive State Anxiety, Self-Criticism, and Obligatory Exercise

Competitive state anxiety is defined as a state of momentary unease about a specific competitive situation that arises
primarily from a perception of the importance of the situation and uncertainty of the outcome.*’ This state of anxiety has
three dimensions: cognitive anxiety; somatic anxiety, and self-confidence, and each has its own characteristics, ante-
cedents, and consequences.*® Specifically, cognitive anxiety is the psychological component of anxiety attributable to
negative expectations of success or a negative self-evaluation, while somatic anxiety is the physical and emotional
component of anxiety that is related directly to autonomic arousal (eg, nervousness, sweating, etc.).*’ Typically, cognitive
anxiety precedes the onset of physical anxiety and is a longer-lasting response, while physical anxiety tends to peak
rapidly at the beginning of the event.’® The degree of self-confidence can predict the development of cognitive anxiety
and somatic anxiety.’' Studies have found that individual differences, such as trait anxiety,”* level of competition,>

> and other factors® influence competitive state anxiety.’® Tsopani et al showed that higher-

Target orientation,
performing athletes had lower average cognitive and somatic anxiety and higher average self-confidence than lower-
performing athletes.

Self-criticism is described as a personal vulnerability characterized by an overemphasis on achievement and self-
worth.>” Highly self-critical people tend to be extremely self-aware, as manifested by their overemphasis on self-worth
and strong need for personal achievement. At the same time, in their continuous and severe self-criticism, they tend to
focus their attention excessively and easily on their own mistakes in an effort to avoid failure, which makes it difficult for
them to be satisfied with their successful performance.’® Whelton and Greenberg’s>® research showed that highly self-
critical people are prone to negative emotions such as frustration, guilt, low self-esteem, and shame. Thompson and
Zuroff®® divided self-criticism into two forms: comparative self-criticism and internalized self-criticism. Comparative
self-criticism is characterized by evaluating oneself by comparison with others, while internalized self-criticism refers to

a person’s self-perception, ie, the assessment of whether he can meet his own internal goals, expectations, and ideals.
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People who are highly self-critical are often perceived to have high personal standards, and their critique of their success
also indicates that they tend to undervalue their successful experiences by raising their standards further. Dunkley

et al’s??

research showed that there is a significant overlap between self-criticism and perfectionism, in that perfectionism
has two dimensions, high standards and self-critical perfectionism, and while self-critical perfectionism is equivalent to
self-criticism, it is not high personal standards per se that affect individuals adversely, but rather the self-critical aspect—
perfectionist self-criticism—that appears to contribute to maladaptation.

Taken together, competitive state anxiety, self-criticism, and obligatory exercise appear to be highly correlated. First,
studies have shown that individuals who are more self-critical generally have higher competitive anxiety,®' and although
compared with the temporary emotional state of competitive state anxiety (C), self-criticism is a relatively stable
personality trait (B), according to the ABC theory, the relation between B and C may be reversible, and competitive
state anxiety (C) may also lead to greater self-criticism (B). Second, the individuals mentioned above engage in
obligatory exercise behaviors to reduce or avoid emotional problems attributable to their inability to exercise, which
shows that negative emotions are important predictors of obligatory exercise behaviors, so that competitive state anxiety,
as a common withdrawal symptom among athletes, may be correlated highly with obligatory exercise behavior. Third,
criticism is accompanied by high personal standards and full recognition of achievement goals. These factors may be
important predictors of obligatory exercise behavior, so there may be a high positive correlation between the two. Based
upon this, the following hypotheses are proposed:

Hypothesis 2 (H2): Competitive state anxiety has a negative influence on self-criticism.
Hypothesis 3 (H3): Competitive state anxiety has a negative influence on obligatory exercise.

Hypothesis 4 (H4): Self-criticism has a negative influence on obligatory exercise.

The Mediating Effects of Competitive State Anxiety and Self-Criticism

Studies have shown that athletes’ injury status has an important effect on individual emotions and behaviors. Kolt and
Kirkby®® investigated the relation between gymnasts’ anxiety and injuries and found that those with serious injuries
experienced more anxiety and fatigue, and reported greater cognitive anxiety. On the one hand, according to the ABC
theory, an athlete’s injury is equivalent to an activating event (A), self-criticism is equivalent to belief (B), and
competitive state anxiety and compulsive sports behavior are equivalent consequences (C), given that the assumption
of the ABC sequence is established. According to the second-order relation between ABC in the theory, competitive state
anxiety (C1) can also exert a secondary influence on obligatory exercise (C2) through the role of self-criticism (B), and
the self-criticism between competitive state anxiety and obligatory exercise. On the other hand, cognitive behavioral
therapy based upon ABC theory attempts to improve individuals’ emotional cognition by reducing IB and increasing RB,
thereby achieving the goal of treating related neurological symptoms. According to the research on self-criticism and
competitive state anxiety above, self-criticism actually embodies IB, and competitive state anxiety (C) affects IB
indirectly through self-criticism. As an important means of cognitive behavioral therapy, mindfulness largely improves
the individual’s emotional cognitive ability by reducing self-criticism and competitive state anxiety to achieve the
purpose of treating obligatory exercise behavior. If the hypothesis above holds, self-criticism and competitive state
anxiety serve as partial mediators between mindfulness and compulsive motor behavior. Based upon this, this study
proposes the following hypotheses:

Hypothesis 5 (H5): Self-criticism mediates the relation between competitive state anxiety and obligatory exercise.

Hypothesis 6 (H6): Self-criticism and competitive state anxiety mediate the relation between mindfulness and obligatory
exercise in part.

Based on this, this study proposes a hypothetical model in Figure 1.
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Figure | The hypothesized model.

Method

Sample and Procedure
The study used snowball and convenience sampling methods to conduct a questionnaire survey of high-level injured athletes
(ie, athletes at national level two and above) in Southwest China during their recovery period from November to
December 2022. To ensure the data’s validity, the researchers contacted the coaches of high-level sports teams in various
provinces in Southwest China in advance and distributed questionnaires to the team members after the coaches’ support was
obtained. Prior to the start of the survey, we briefed participants on the purpose of the study and promised to keep the results
strictly confidential and use only for academic research. On this basis, through the snowball method, team members who met
the survey conditions also shared the questionnaire. Finally, to express their gratitude to all participants, the researchers gave
participants small gifts (sports equipment such as sports socks and sports bracers) as feedback. As of the end of December, 300
questionnaires were distributed, and a total of 265 high-level athletes were recruited. After invalid questionnaires (eg, missing
information and blank answers) were deleted, 208 valid questionnaires were obtained for a response rate of 69.3%.

Table 1 lists the demographic characteristics of the athletes surveyed. Nearly 70% of the respondents were between
the ages of 18 and 23; 65.4% were men and 34.6% were women; 60.6% were second-level athletes, and ball sports was
the main sports category (51.9%).

Measures

Obligatory Exercise

This study used Steffen and Brehm’s®> meter table to measure obligatory exercise. This scale overcomes the previous
limitations of measuring obligatory exercise using a single-dimension standard (eg, exercise frequency and strength

Table | Participants’ Profile (N = 208)

Demographic Characteristic Profiles Survey (%)
Respondents’ age <I8 18 (8.6%)
18-20 63 (30.3%)
21-23 85 (40.9%)
>23 42 (20.2%)
Respondents’ gender Female 136 (65.4%)
Male 72 (34.6%)
Respondents’ sport level Second-level athlete 126 (60.6%)
Tier | athlete 69 (33.2%)
Athletes at the gym level 13 (6.2%)
Respondents’ sports Ball sports 108 (51.9%)
Athletics project 62 (29.8%)
Other sports 38 (18.3%)

Abbreviations N, Total number of participants.
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training, etc.). Exercise-related emotions reflect the emotional consequences of missed exercise and obligatory exercise
behavior is measured according to a person’s ideas about exercise. Duncan et al’s'® re-measurement of the scale indicated
that the meter has good reliability. On this basis, combined with the need to measure individual psychological
characteristics in this study, the six entries related to the two dimensions of exercise emotions and movement were

finally selected to evaluate the athletes’ obligatory exercise.

Five Facet Mindfulness Questionnaire
The Five Facet Mindfulness Questionnaire was used to evaluate mindfulness in this study.®* The questionnaire is based
upon observation, description, and conscious action without judging the internal experience, and evaluating the five

dimensions of the internal experience without response Thompson and Zuroff.*°

Self-Criticism Scale

The self-criticism scale was used to evaluate self-criticism in this study Cox et al.*°

This scale assesses self-criticism

from two dimensions: internalized self-criticism and comparative self-criticism.

Competitive State Anxiety Inventory-2 Revised
The competitive state anxiety list after revision 2 was used to evaluate competitive state anxiety in this study.*® The four scales
were measured using a five-point Likert scale on which the responses ranged from 1 (Strongly Disagree) to 5 (Strongly Agree).
To ensure the study’s authenticity, the researchers referred to an adjustment of the table’s scale in reference to the
specific research field and Chinese-specific cultural backgrounds. A pilot test was conducted to ensure the adjusted
scale’s reliability.®® The researchers distributed 50 questionnaires to the Sports University’s high-level sports team using
the convenience sampling method and obtained 45 valid questionnaires. The results showed that the Cronbach’s alpha
coefficients were all greater than 0.80, indicating that the measurement instrument had good internal consistency.®®

Data Analysis

The hypothetical model proposed by the Institute was verified with structural equation modelling (SEM) in AMOS
v. 26.0. SEM is highly suitable to assess the potential variables in the measurement model and verify the relation between
them.®” This study followed the two-step modelling method that Anderson and Garbing®® proposed. First, it tested the
instrument’s reliability and validity, which was 0.84 and indicated that the instrument had good reliability and validity.
Second, we adopted the maximum likelihood estimation method to verify that there was a significant relation between the
independent variables (righteous thoughts, self-criticism, competitive state anxiety, and obligatory exercise). Third, we
used 5000 bootstrap samples to test the indirect effects between mindfulness and obligatory exercise. Finally, we

evaluated the validity of the model and measured the assumption model’s fit coefficient and path coefficient.

Results
Reliability and Validity
Reliability was measured with reference to Fornell and Larcker.®® As shown in Table 2, the Cronbach o coefficient of
0.84 and composite reliability (CR) coefficient of 0.84 was the minimum value of Cronbach’s a and composite reliability
(CR) was the minimum value of all variables. Both values were higher than the minimum value of 0.80 that Hair et al®’
recommended. Therefore, all variables demonstrated good reliability; the convergent validity was evaluated by the two
indicators of factor loading and the average variance extracted (AVE). Table 2 shows that the minimum values of the
factor loadings and AVE in all measurement items were 0.68 and 0.51, respectively, which are higher than the value of
0.5 that Fornell and Larcker® recommended. Therefore, all variables had high convergent validity.

Finally, the discriminant validity was verified by comparing the square root of the AVE and each variable’s correlation
coefficients. Table 3 shows that the square root of each variable was higher than the correlation coefficient, which meets
369

Fornell and Larcker’s™ requirements and demonstrates that the variables exhibited acceptable discriminant validity.
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Table 2 Reliability and Validity Tests

Items Loadings | Ca | AVE | CR
Mindfulness (MF) 0.84 | 052 | 0.84
MFI 0.70
MF2 0.73
MF3 0.77
MF4 0.71
MF5 0.68
Competitive state anxiety (CSA) 0.89 | 0.6l 0.89
CSAl 0.78
CSA2 0.75
CSA3 0.78
CSA4 0.8l
CSAS 0.80
Self-criticism (SC) 089 | 0.63 | 0.89
SClI 0.8l
sC2 0.80
SC3 0.77
SC4 0.78
SC5 0.8l
Obligatory exercise (OE) 0.86 | 051 0.86
OEI 0.73
OE2 0.69
OE3 0.67
OE4 0.74
OE5 0.71
OEé6 0.75

Abbreviations: Ca, Cronbach a coefficient; AVE, average variance extracted; CR,

composite reliability coefficient.

Table 3 Discriminant Validity Test

Construct MF SC OE CSA
MF (0.92)

SC —0.34** | (0.95)

OE —0.41% | 0.47% | (0.93)

CSA —0.29%* | 0.46*%F | 0.31** | (0.94)

Notes: The square root of the average variance extracted (AVE)
is on the diagonal (bold); off diagonals are Pearson’s correlations

of the constructs. **p < 0.01.

Common Method Variance

The study also considered the potential common method variance (CMV) issue and adopted two methods to test for it.
On the one hand, the results of Harman’s Univar transport test showed that the percent of variance extracted from the
University tests was 34.98%, which does not meet the conditions for the presence of CMV (ie, the percent of variance
extracted from the University tests is higher than 50%), which indicates that there is no CMV.”® On the other hand, the
study adopted Lindell and Whitney’s’' recommended CFA single-factor and dual-factor method as well to test for the
potential presence of CMV in the study. The results showed that the single-factor model’s Chi-square value was 1188.9,
with 190 degrees of freedom, and the Chi-square value of the multi-factor model was 229.5, with 183 degrees of
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freedom. The difference between the value of the two models and the degrees of freedom was 137.1, which is very
significant, and proved that there was no CMV. Therefore, this study did not require CMV correction.

Structural Path Model

Referring to the test parameters used commonly in previous studies’* and Hair et al’s®’ recommended values, the results
showed that the data (y2/df = 1.23, GFI = 0.91, NFI = 0.90, CFI = 0.98, TLI = 0.98, IFI=0.98, RMSEA = 0.03) fit the
structural model well. The results of the model are shown in Figure 2. Positive correlations were found between

67

mindfulness and obligatory exercise (standardized coefficients = —0.31, p < 0.001), competitive state anxiety and self-
criticism (standardized coefficients = 0.45, p < 0.001), and self-criticism and obligatory exercise (standardized coeffi-
cients = 0.38, p < 0.001). All were statistically significant, and thus supported H1, H3, and H4. Of note, although
competitive state anxiety was correlated positively with obligatory exercise (standardized coefficients = 0.05), it was not
statistically significant (p >0.01) and therefore did not support H2. However, self-criticism appeared to mediate its effect
on obligatory exercise.

Mediation Test

This study followed Bollen and Stine’s’* recommendation to use the bootstrapping method to test the mediation effect.
The 95% confidence interval results for the 5000 bootstrap samples are shown in Table 4. All Z values were greater than
1.96, and there was no zero value in the interval. This result indicated that there was a significant mediating effect
between competitive state anxiety and obligatory exercise through self-criticism (standardized indirect effect = 0.18, p <
0.001), which supported H5. Further, there was a significant mediating effect between mindfulness and obligatory
exercise through competitive state anxiety and self-criticism (standardized indirect effect =—0.16, p < 0.01), and thus, H6
was supported as well.

Discussion

The purpose of this investigation was to examine the relations among mindfulness, competitive state anxiety, self-
criticism, and obligatory exercise in a sample of elite athletes. The theoretical hypotheses, H1, H3, H4, HS, and H6, were
proposed before the results of the SEM and mediation test were performed. Positive thoughts through mindfulness
achieved the purpose of reducing the athletes’ self-criticism and competitive state anxiety. However, it is worth noting
that the results of the research did not support hypothesis H2, as there was no significant relation between competitive
anxiety and obligatory exercise behavior. Instead, self-criticism mediated competitive anxiety’s effect on obligatory
exercise completely. In fact, the obligatory exercise behavior mentioned above is described as a symptom of abstinence,
in that the individual will engage in obligatory exercise to avoid the negative emotional effects of stopping exercise
suddenly, but this does not mean that the negative emotions related to exercise will be able to change the cognitive

R*=0.11
Competitive o
state anxiety _i
|
|
|
|
R>=0.33 :
|
|
. |
|
|
|
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Figure 2 Path analysis results. ***p < 0.001, **p < 0.01.
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Table 4 Standardized Direct, Indirect, and Total Effects

Point Product of Bootstrapping
Estimate | Coefficients
Percentile 95% CI Bias-Corrected 95% CI Two-Tailed
Significance
SE z Lower Upper Lower Upper

Direct Effects
MF—OE -0.32 0.11 2.89 —0.54 —0.11 —-0.52 —-0.10 0.00|**
SC—OE 0.41 0.09 | 445 0.21 0.57 0.23 0.58 0.0007%#*
CSA—-SC 0.45 0.08 | 539 0.27 0.59 0.28 0.59 0.000%#*
Indirect Effects
MF—OE —-0.16 0.04 | 3.63 —-0.25 —0.076 -0.26 —-0.09 0.000%#*
CSA—OEE 0.18 0.06 3.07 0.07 0.30 0.08 031 0.00|**
Total Effects
MF—OE -0.48 0.10 | 4.93 —-0.66 —-0.28 —0.64 —-0.26 0.000%**
CSA—OE 0.18 0.06 3.07 0.07 0.30 0.08 0.31 0.001**

Notes: The direct, indirect, and total effects of the variables with standardized estimation of 5000 bootstrap samples; **p < 0.01, **p < 0.001.

evaluation (B) related to this incident directly. In this study, competitive state anxiety was defined as a specific negative
emotional state related to sports competition. Both this and the obligatory exercise are consequence (C), while self-
criticism is a more stable personality characteristic, in which criticism and the concept of perfectionism are similar and
are (belief) B. According to ABC theory, the relation between ABC does not always follow A-B-C, but can be considered
a second-order relation, A-B-C-A-B, in which C can affect B as well,”® and as H2 was not supported, it may be explained
effectively, in that competitive state anxiety (C) in the C-B-C1 relation is followed by self-criticism (B) in obligatory
exercise behavior.

In addition, the research results showed that these factors combined explained 37% of the variance in participants’
obligatory exercise behavior, which is higher than the 31% found in previous research,” and thus needs to be explored
further. Obligatory exercise is the general manifestation of athletes’ high degree of recognition of their goal, and efforts
to support or strengthen their self-image through activities, so that performance achievements in the event become an
important way to reflect their value, and when they realize that they are unable to compete, they feel a strong sense of
loss of self. When there are advantages in the event, they often show a strong desire to control and even stabilize their
position in the event through self-sacrifice.”* This has great similarities with self-criticism, which emphasizes the
characteristics of achieving goals and self-worth. Self-criticism increases their excessive attention to, and evaluation
of, achieving performance goals, which leads to obligatory exercise behavior. Studies have shown that self-criticism is
similar to perfectionism, in that both are manifested as higher personal standards and excessive attention to their errors.?>

It is worth noting that most of the current research on obligatory exercise focuses on individuals with eating

3775 and is less concerned about athletes.”>’® Although this is consistent with certain characteristics of

disorders,
obligatory exercise, the two still have highly different motivations. Studies have shown that excessive efforts may be
the universal feature of some high-level athletes.'® When athletes recognize themselves and their current performance
goals, they often have higher personal standards, and they also show excessive attention to errors. When athletes regard
sports achievements as the only way to realize the value of life, they will focus great attention on their training. Once
they encounter obstacles in training, they are prone to anxiety and have greater doubts about self-worth. In turn,
obligatory exercise may compound their current unfavorable condition by causing re-injury.” A common phenomenon
among many athletes is that when their doctors or coaches tell them that they have suffered an injury and advise them to
stop training, they still choose to continue to exercise vigorously; in fact, elite athletes are a special group. Unlike
ordinary sports enthusiasts, exercise is not only their hobby; it is also their profession, and training occupies nearly all of

their lives. At the same time, athletes are restricted by the sports ethics of “sacrifice”;
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Real athletes must put their love competitions on anything else and allow other interests to obey the interests they are engaged

in the interests of their movements, and athletes must pay for the competition.

Winning, surpassing or controlling others, pursuing excellence, and working hard to achieve first place mean everything
to them.”” Under the influence of exercise ethics, athletes often manifest an excessive observance of rules, which are
important reasons for their obligatory exercise.

This study found that compared with athletes in good physical condition, those who are recovering from an injury are
more likely to engage in obligatory exercise. On the one hand, sports injuries are an emergency condition and exert
negative emotional pressure on athletes. Some athletes with high self-esteem often try to take the initiative to eliminate
this negative emotion through continued exercise. On the other hand, some athletes will not take the risk of ending their
careers early to eliminate this negative emotion. Inaccurate judgment of their physical recovery or being too eager to
return to the game results in a high incidence of compulsive sports behavior.”®’? Based upon this, it may help athletes
who are recovering from injuries eliminate negative emotions through mindfulness exercises that will reduce their
obligatory exercise.*® Mindfulness cultivates individuals’ ability to observe emotions other than their own (as the
perceiver of emotions, not the parties involved), which increases their “degree of freedom” to cope with these states,
improves their ability to control and regulate emotions and then alleviates the maladaptation related to this negative
emotion promptly.®' At the same time, mindfulness’s positive effect on improving individuals® cognitive ability also
reduces their IB to a certain extent, which improves athletes’ mental health and reduces the incidence of their obligatory
exercise behavior.

Theoretical Contributions and Practical Implications

This study makes the following contributions to obligatory exercise research. First, previous studies that have
investigated obligatory exercise behaviors focused on individuals with other problems, such as eating disorders.
Instead, this study focused on athletes during the recovery period because they are also a group that is more prone to
obligatory exercise behaviors, and analyzed the antecedents of the two compulsive behaviors from the perspective of
individual behavioral motivation. This provided a theoretical basis for future research on different groups’ obliga-
tory exercise. Second, most of the previous studies on obligatory exercise have discussed personality traits, and
given less attention to the influence of specific situational factors on obligatory exercise behavior. We explored the
antecedents of athletes’ obligatory exercise during the recovery period jointly, and provided a theoretical basis to
reduce the problem from the perspective of cognitive behavioral therapy by selecting the variable of mindfulness;
third, the ABC theory informed this study and provided a theoretical basis to explain the interaction between the
variables examined, in which competitive state anxiety (C) exerted an influence on obligatory exercise (C1) through
self-criticism (B), and mindfulness had a positive influence on competitive state anxiety and self-criticism. In turn,
this decreased athletes’ obligatory exercise behaviors, which further expanded the theoretical boundaries of
cognitive behavioral therapy.

Studies have shown that obligatory exercise behavior has a high probability of causing re-injury in athletes, which is
very likely to shorten their careers. In many cases, it is difficult for athletes to distinguish between overtraining and
obligatory exercise effectively, which is an important cause of obligatory exercise behavior. The confusion between
Functional Overreaching (FOR) and obligatory exercise is a big reason for this research situation, and successful training
must involve moderate overload in order to maximize the body’s potential (this is called Functional Overreaching in
training).”® Generally speaking, the premise of pursuing overtraining is to ensure scientific training. Overtraining is
controllable and attempts to maximize the training benefits to ensure as much as possible that the athlete’s body is not
damaged. On the other hand, the athlete’s motivation controls obligatory exercise to a greater extent, and many factors
affect training motivation itself. Different athletes have different motivations to exercise, which makes this situation
uncontrollable. Athletes rely on their subjective judgments to force themselves to exercise, which does not guarantee that
the behavior is scientific, and thus, can easily cause sports injuries. The long offseason causes athletes who are recovering
from injuries to face more emotional problems, and family, spectators, teammates, and coaches may all become sources
of stress. These negative emotions prompt athletes to want to overcome their injuries urgently.”” However, this is
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precisely an important reason for their obligatory exercise behavior. However, mindfulness therapy based upon ABC
theory appears to provide theoretical support for the ability to decrease athletes’ obligatory exercise behavior during the
recovery period, as from the perspective of cognitive behavioral therapy, mindfulness therapy eliminates or reduces their
compulsive behavior timely. Mindfulness relieves negative emotions, and thus achieves the purpose of preventing or
reducing obligatory exercise behavior.

Limitations

This study has certain limitations that future research can examine, for example, the psychological mechanisms under-
lying the relation between various motivational states and obligatory exercise patterns. At the same time, longitudinal
studies based upon mindfulness interventions can also be attempted, and the selection of research groups can be more
extensive.

Conclusion

Overall, athletes’ obligatory exercise behavior while they are recovering from injury is an important cause of their re-
injury. Cognitive behavioral therapy based upon ABC theory provides a theoretical basis to reduce obligatory exercise.
This study verified the adverse effects of negative emotions on athletes’ obligatory exercise behavior, and explored
mindfulness’s positive effect on reducing their obligatory exercise by eliminating or reducing the negative emotions
associated with their injury, as well as the IB related to exercise. The results of the study showed that both self-criticism
and competitive state anxiety were related closely to obligatory exercise behavior, but competitive state anxiety did not
predict obligatory exercise significantly. Instead, self-criticism and competitive state anxiety mediated the effect in part.
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