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Whether athletes’ self-compassion predicts their emotional resilience to failure has yet to be empirically tested. Moreover, as an important physiological process of stress regulation, vagal reactivity is a plausible physiological mechanism for this relationship. Through a laboratory-based observational study of 90 college athletes, this research explores the influence of athletes’ trait self-compassion on their emotional resilience when recalling failure, and examines whether vagal reactivity plays a mediating role. The results show that self-compassion did not significantly predict athletes’ positive emotions but did significantly predict better recovery from negative emotions after recalling failure events. Furthermore, vagal reactivity was a significant mediator between self-compassion and recovery from negative emotions.
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1. Introduction

In sports competitions, all athletes expect to succeed, but there is only one champion, so failure is an inevitable and frequent outcome for most participants. When an athlete fails, especially in an important game, possible consequences include depression, anger, and mental fatigue (Jones and Sheffield, 2007; Hammond et al., 2013), leading to a decline in performance. The emotional devastation of failure may even make some athletes end their sporting careers prematurely. Thus, it is important to investigate how athletes can develop emotional resilience to failure, which refers to generating positive emotions and recovering quickly from the negative emotional experiences caused by failure (Davidson, 2000).

Previous studies have shown that athletes tend to engage in severe self-criticism, self-judgment, and rumination when encountering failures (Mosewich et al., 2013; Ferguson et al., 2014). This is especially typical of Chinese athletes: they compete not only for themselves but also for their team and country. Should they fail, the voice of self-criticism and self-condemnation becomes stronger (Wang and Shi, 2012). Many athletes believe this way of relating to themselves is necessary for success in elite sports, and without it, they will become complacent and fail to reach their potential (Sutherland et al., 2014; Rodriguez and Ebbeck, 2015). However, the outcomes can be counterproductive. Research showed that self-criticism or self-punishment undermined athletes’ self-regulation, emotional recovery, stress management, and performance (Powers et al., 2009; Tenenbaum et al., 2013; Ferguson et al., 2015). These harsh attitudes were also positively associated with negative emotional responses, avoidance, and fear of failure (Sagar et al., 2007; Powers et al., 2009).

By contrast, treating oneself with compassion may be a more beneficial way to respond to failure. Self-compassion entails three main components: (a) self-kindness—being kind and understanding toward oneself in instances of pain or failure, rather than being harshly self-critical; (b) common humanity—perceiving one’s experiences as part of the larger human experience, rather than seeing them as separating and isolating; and (c) mindfulness—holding painful thoughts and feelings in balanced awareness, rather than over-identifying with them (Neff, 2003). When facing difficulties, people with self-compassion have the desire to soothe themselves rather than ruminate and overidentify painful experiences and have motivation and action to pursue happiness (Neff, 2003; Allen and Leary, 2010; Barnard and Curry, 2011; Terry and Leary, 2011). Self-compassion also has particular benefits for athletes, helping them to develop adaptive thoughts, emotions, and behavioral responses to stress (Mosewich et al., 2013; Ferguson et al., 2015; Reis et al., 2015; Ceccarelli et al., 2019), as well as realizing their potential under adversities (Ferguson et al., 2014; Lizmore et al., 2017). Moreover, evidence in the general population suggests that self-compassion may facilitate emotional resilience to negative events. For example, studies have found that people with high self-compassion tend to take a more balanced approach to their negative experiences—neither avoiding nor dwelling on negative emotions—and recover more quickly (Neff and Vonk, 2009; Poots and Cassidy, 2020). Mantelou and Karakasidou (2017) also found that changes in self-compassion on the part of the intervention group could predict changes in positive affect. That means that participants who face everyday challenging situations in a more self-compassionate manner are also to gain more in terms of positive effect. However, compared with the general population, athletes face tremendous pressure over a long period; they are used to being strict with themselves and particularly worry that self-compassion could lead to complacency, mediocrity, or passivity (Ferguson et al., 2014). Thus, the contributive role of self-compassion to athletes’ emotional resilience to failure remains questionable and has yet to be explored.

Vagal reactivity may be an important physiological mechanism through which self-compassion promotes better emotional resilience failure in athletes. The vagus nerve is a component of the parasympathetic branch of the autonomic nervous system (Beauchaine, 2001). It helps individuals maintain homeostasis in response to changes in the external environment by regulating organs. The Polyvagal theory posits that vagus nerve activity is an important neurophysiological basis of emotion and social behavior (Porges, 1995, 2001, 2003, 2007). When the external environment is relatively safe, the parasympathetic system plays a leading role in physiological regulation, with the vagus nerve strongly contributing to maintaining the homeostasis of the internal environment and directing appropriate emotional and behavioral responses. By contrast, when the external environment changes and the individual is in a state of stress, the sympathetic nerve plays a leading role, and the regulation of the vagus nerve on the heart will be weakened, resulting in vagal withdrawal (Porges, 2001). Vagal reactivity is the strength of responsiveness of the vagus nerve during such a withdrawal process. High vagal reactivity indicates individuals’ flexibility in coping with challenges caused by environmental changes (Porges et al., 1996; Porges, 2007; Santucci et al., 2008).

In stressful situations such as failure, higher vagal reactivity may help athletes generate adaptive emotional responses, thereby facilitating their emotional resilience. Prior studies have revealed a positive association between vagal reactivity and appropriate emotional responses in other populations. For example, using discussion of anger events to induce negative emotions in participants, Cui et al. (2015) found that higher vagal reactivity was associated with better regulation of anger and sadness and more prosocial behavior in adolescents induced with negative emotions. Obradović et al. (2010) showed that children with high vagal reactivity showed more positive emotions toward social activities under low adversity conditions. Moreover, Calkins and Keane (2004) found that children with higher vagal reactivity throughout preschool years had fewer negative emotions, behavioral problems, and better social skills than those with lower vagal reactivity.

Self-compassion, as a healthy attitude toward oneself, may promote better vagal reactivity in individuals. Gilbert (2009) suggests that caring and supportive self-talk has similar effects to early attachment experiences. On this basis, self-compassion is linked to feelings of safety because one knows that failure or mistakes will not result in severe self-condemnation. According to Porges’ polyvagal theory, when individuals feel safe, they tend to have higher physiological flexibility (Thayer and Lane, 2000; Porges, 2001). Thus, as an indicator of physiological flexibility, vagal reactivity should be improved by better self-compassion. Researchers have also explored the relationship between self-compassion and vagal reactivity to acute stress events, finding that self-compassion predicted athletes’ vagal reactivity upon stress induction (Ceccarelli et al., 2019). A 12-week compassion intervention study also showed that improving self-compassion could enhance vagal reactivity in a distressed clinical sample (Steffen et al., 2021). However, no studies have explored the relationship between self-compassion and vagal reactivity in Chinese athletes. Based on the evidence above, it is plausible that self-compassion contributes to greater emotional resilience to failure in athletes, possibly through physiologically enhanced vagal reactivity.


1.1. Present research

In summary, self-compassion may be important for athletes to maintain emotional resilience in the face of failure, but this potential relationship needs to be empirically tested. As suggested by the polyvagal theory, self-compassion may influence emotional resilience to failure through vagal reactivity. Thus, it is important to investigate whether vagal reactivity, as a fundamental physiological process of stress regulation, is the underlying mechanism of this relationship. Accordingly, we conducted a laboratory-based observational study in a sample of college athletes to explore the influence of trait self-compassion on emotional resilience to failure and to verify whether vagal reactivity plays a mediating role (Figure 1). We specifically tested four hypotheses:
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FIGURE 1
 The hypothesized mediation model.



Hypothesis 1: Self-compassion predicts athletes’ better emotional resilience to failure (i.e., more positive emotions and better recovery from negative emotions after recalling failure events).

Hypothesis 2: Self-compassion predicts higher vagal reactivity to recalled failure events in athletes.

Hypothesis 3: Athletes’ vagal reactivity predicts better emotional resilience to failure.

Hypothesis 4: Vagal reactivity plays a mediating role between athletes’ self-compassion and emotional resilience to failure.
 




2. Methods


2.1. Participants

Using G*Power to calculate the sample size, with f2 = 0.15, α = 0.05, and power = 0.80, we determined that at least 89 participants were required. We recruited participants from a sports university in Shandong Province, China through online advertisements. Participants were required to: (1) have experience in official competition; (2) not have physical conditions that might interfere with the measurement of HRV (e.g., concussion, sleep deprivation, and severe illness; Svendsen et al., 2016; Laborde et al., 2017); and (3) have the experience of sporting failures that they could clearly recall. 101 eligible participants were recruited, but six did not complete baseline measures, and five were unavailable for the laboratory session. Demographic information of the final sample is presented in Table 1. The sample comprised 90 college athletes (60 men, 30 women; mean age 20.79 ± 1.18 years; age range: 18–23 years). Participants competed in various fields, with handball (13.3%) and gymnastics (11.1%) most strongly represented.



TABLE 1 Demographic information of participants.
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2.2. Procedures

Two days before the experiment, participants were informed not to consume any substances that may affect the stress response (such as alcohol, sedatives, and sleep aids) and to maintain a good sleep pattern (Svendsen et al., 2016; Laborde et al., 2017), aiming to ensure that their physiological data were as reliable as possible. The experiment was conducted in a laboratory without being interrupted. After giving fully informed consent, participants reported demographic information and completed the self-compassion measure. Next, the researcher helped each participant wear the physiological measurement equipment and instructed them to sit comfortably and relaxed with both of their feet flat on the floor, hands on their thighs, and palms facing up (Laborde et al., 2017) for 2 min (T1). Participants were told to remain still, as movement could interfere with the measurements. Next, physiological baseline data were recorded over a 5-min resting period (T2), with participants given the same instructions as during T1 and then asked participants to recall past sport failures (Ceccarelli et al., 2019) for 2 min (T3), again following the same instructions as those given at T1. Throughout the 2 min, the researcher read aloud cues prompting participants to recall their past failures. The prompts were adapted from the research of Ceccarelli et al. (2019). Each prompt was followed by a brief pause to give participants time to visualize the recalled failures. The prompts were as follows:


Please recall a sport failure that happened in the past…Maybe you made a costly mistake, failed to meet an important goal, or experienced a setback in your sport progress?…Really try to take yourself back to this experience…What happened then?…Who was there?…And what about the surrounding environment?… How did you feel when this happened?… Maybe disappointment, anger, frustration, hopelessness?… Try to recall these feelings in as much detail as possible… Allow yourself to feel them… Recall the feelings of your body… tension, anxiousness, uneasiness… Imagine the scene in as much detail as possible…Try to bring yourself back to the feelings and emotions you are experiencing, as if back in that moment of failure… Now, please take a deep breath and gently open your eyes.
 

The recalling period (T3) was followed by a 5-min recovery period (T4), in which participants were asked to close their eyes but given no other prompts. Their emotional state was measured immediately after T3 and at the end of every minute during T4, with six measurements in total. Finally, participants rated the emotional difficulty and visual clarity of the event.



2.3. Measures


2.3.1. Demographics

Each participant reported age, gender, grade, specialist sport, training experience, sporting level, and highest competition experience.



2.3.2. Self-compassion

Participants completed the Self-Compassion Scale compiled by Neff (2003), comprising 26 items across six subscales that assess the three dimensions of self-compassion and their opposites: mindfulness (overidentification), self-kindness (self-criticism), and universal humanity (isolation). All items are scored on a five-point scale, ranging from 1 (almost never) to 5 (almost always). Higher scores on this scale indicate higher levels of self-compassion. In this study, the Self-Compassion Scale had good reliability (α = 0.87).



2.3.3. Emotional resilience

It is suggested that emotional resilience can be indicated by individuals’ ability to generate positive emotions and recover from negative emotions after adverse events (Davidson, 2000). Therefore, this study used the mean levels and the changes of positive and negative emotions after recalling failure events to measure athletes’ emotional resilience to failure. Positive and negative emotional states are measured on different visual analog scales (Wolpe, 1990). For positive emotional state, 0 represents very calm, and 100 represents the most positive/pleasant emotional state, while for negative emotional state, 0 represents very calm, and 100 represents the most negative/unpleasant emotional state. Two indices were generated to assess positive emotion: the mean positive emotion and the rate of change in positive emotion during the recovery period (T4). Mean positive emotion was the average of the six repeated measures of positive emotion throughout T4. Meanwhile, the rate of change in positive emotion is measured by the slope obtained by regressing measurement time points (1–6) on the rated scores of positive emotion throughout T4. The larger the value of these two indicators, the better emotional resilience in terms of positive emotions. Mean negative emotion and the rate of change in negative emotion during the recovery period were generated in the same way. The smaller the value of the two indicators, the better emotional resilience in terms of recovery from negative emotions.



2.3.4. Vagal reactivity

Participants’ HRV was measured using a Polar H10 chest strap (Rockliff et al., 2008; Arch et al., 2014). This device collects and processes HRV measurements by detecting electrical signals from the heart. The device was connected to the Elite HRV app on an iPad via Bluetooth 4.0. After data collection, the original R-R interval data in Elite HRV were downloaded to a Windows 10 laptop as a text file. They were imported to Kubios HRV software (version 3.1.0, Biosignal Analysis and Medical Imaging Group, University of Kupio, Finland, MATLAB).

Vagal reactivity can be reflected by the inhibitory effects of vagus on sinus node, which can be quantified by heart rate variability (Thayer and Sternberg, 2006). Therefore, as many previous studies did, our study used heart rate variability to measure vagal reactivity (Muhtadie et al., 2015; Stellar et al., 2015; Luo et al., 2018; Di Bello et al., 2020). There are two methods for measuring heart rate variability, time-domain and frequency-domain indicators. Studies using these two indicators showed relatively consistent findings regarding the relation between HRV and emotional response, as well as self-compassion (Eisenberg et al., 1996; Geisler et al., 2010; Kirby et al., 2017; Lischke et al., 2019; Di Bello et al., 2020). However, research suggested that while time-domain indicators such as RMSSD could be influenced by sympathetic input, frequency-domain indicators such as HF-HRV might better reflect cardiac vagal activity (Berntson et al., 1993, 2005). Moreover, prior studies also showed that HF-HRV was applicable in measuring the vagal activity of athletes (Davydov et al., 2015; Laborde et al., 2015; Ceccarelli et al., 2019). Therefore, this study used HF-HRV to measure vagal reactivity. Kubios was used to calculate HF-HRV (0.15–0.4 Hz, absolute units). HF-HRV values were log-transformed to better approximate a normal distribution in order to conform to parametric assumptions. In our study, we chose threshold-based correction to correct artifacts and ectopic beats. The number of corrected beats was controlled at a level of less than 5%. Drawing on the approach of Muhtadie et al. (2015), we calculated the baseline HF-HRV using HRV records throughout the last minute of T2, then calculated HF-HRV reactivity by subtracting the baseline HF-HRV (T2) from HF-HRV during the first minute of T3 (Stellar et al., 2015). For ease of interpretation, we multiplied HF-HRV reactivity by −1 so that the more significant number of HF-HRV reactivity denoted greater vagal reactivity (Muhtadie et al., 2015).



2.3.5. Validity of recall

We used two items to assess the validity of recall by reference to previous studies investigating athletes’ responses to hypothetical and recalled scenarios of adverse events (Reis et al., 2015; Ceccarelli et al., 2019). Participants rated the emotional difficulty they experienced when recalling the failure event, using a six-point scale ranging from 1 (not at all) to 6 (extremely). They are also asked to report the visual clarity of the recalled sport failure, using a seven-point scale ranging from 1 (very blurred) to 7 (very clear).




2.4. Data analysis

SPSS 27.0 was used in this study to conduct descriptive statistics and regression analysis. Descriptive statistics were used to analyze the scores of the three variables and failure-induced manipulation tests. The macro program PROCESS of SPSS developed by Hayes (2013) was used to examine the mediating role of vagal reactivity between self-compassion and emotional resilience. First, a simple mediation analysis was performed. The analysis of the simple mediation effect model is to implement the following linear regression equation:
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where the regression coefficient c of equation (1) is the effect of independent variable X on dependent variable Y; the regression coefficient a of equation (2) is the effect of independent variable X on mediator variable M; the regression coefficient b of equation (3) is the effect of M on Y after controlling the effect of X; the coefficient c′ is the effect of X on Y after controlling the effect of M; ε1, ε2, and ε3 represent residuals, assuming that the residuals follow a normal distribution and are independent of each other. Substituting (2) into (3), we get
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ab in equation (4) is the mediation effect of the independent variable X on the dependent variable Y; c’ is the direct effect of X on Y, and c’ + ab is the total effect of X on Y (total effect), that is c = c’ + ab. The mediation effects were tested with the Bootstrap method, in which the sample was repeatedly sampled 5,000 times (Preacher and Hayes, 2008). The confidence intervals (CI) of 95% were generated based on the bootstrapped results, and a 95% CI that did not include 0 indicated a significant mediation effect.




3. Results

The scores of emotional difficulty (M = 3.86/6, SD = 1.09) and visual clarity (M = 4.70/7, SD = 1.17) of the recalled sport failure were both above the mid-point of the corresponding scales (i.e., 3.5 and 4, respectively). Results indicated that the failure events were generally validly and effectively recalled (Ceccarelli et al., 2019).

The results of mediation analyses are presented in Table 2. Controlling for age and gender, results showed that higher self-compassion significantly predicted both a smaller rate of change in negative emotion (c = −0.08, SE = 0.03, p = 0.01) and lower mean negative emotion (c = −0.35, SE = 0.15, p = 0.03). However, self-compassion failed to significantly predict the rate of change in positive emotion (c = 0.01, SE = 0.04, p = 0.86) and mean positive emotion (c = −0.04, SE = 0.20, p = 0.85). Thus, higher self-compassion significantly predicted better recovery from negative emotions, but not more positive emotions, after recalling a sport failure, which partially supported Hypothesis 3.



TABLE 2 Mediation analyses of vagal reactivity between self-compassion and emotional resilience.
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Table 3 is the HF-HRV values of different periods. As shown in Table 2, higher self-compassion significantly predicted higher vagal reactivity when recalling a sport failure (a = 0.37, SE = 0.17, p = 0.03), thus supporting Hypothesis 2.



TABLE 3 HF-HRV values of different periods.
[image: Table3]

Higher vagal reactivity significantly predicted both smaller rate of change in negative emotion (b = −0.06, SE = 0.02, p = 0.008) and lower mean negative emotion (b = −0.24, SE = 0.10, p = 0.02). However, vagal reactivity significantly predicted neither the rate of change in positive emotion (b = 0.01, SE = 0.03, p = 0.66) nor mean positive emotion (b = −0.10, SE = 0.12, p = 0.45). These results showed that higher vagal reactivity significantly predicted better recovery from negative emotions, but not more positive emotions, after recalling a sport failure, which partially supported Hypothesis 3.

Vagal reactivity was found to have significant mediating effects between self-compassion and, respectively, the rate of change in negative emotion (ab = 0.02, SE = 0.01, 95% CI [−0.052, −0.003]) and mean negative emotion (ab = −0.09, SE = 0.05, 95% CI [−0.221, −0.010]). These indirect effects are 0.099 and 0.023, respectively, accounting for 25 and 24% of the total effects. Vagal reactivity did not significantly mediate self-compassion and, respectively, the rate of change in positive emotion (ab = 0.004, SE = 0.012, 95% CI [−0.020, 0.029]) and mean positive emotion (ab = 0.03, SE = 0.054, 95% CI [−0.071, 0.152]). The results partially supported Hypothesis 4. Self-compassion significantly predicted neither the rate of change in negative emotion (c’ = 0.06, SE = 0.03, p = 0.06) nor mean negative emotion (c’ = −0.26, SE = 0.15, p = 0.09) after controlling for the effects of vagal reactivity.

Self-compassion was not significantly associated with rate of change in negative affect (c’ = 0.06, SE = 0.03, p = 0.06) and mean negative affect (c’ = −0.26, SE = 0.15, p = 0.09; Figure 2).
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FIGURE 2
 Results of the mediation model. *p < 0.05 and **p < 0.01. The upper coefficient is the standardized regression coefficient when the outcome variable is negative emotion change rate. The lower coefficient is the standardized regression coefficient when the outcome variable is mean negative emotion.




4. Discussion

The primary objective of this study was to examine the effect of athletes’ self-compassion on their emotional resilience to failure (i.e., positive emotions and recovery from negative emotions), as well as the potential mediating role of vagal reactivity. Results showed that self-compassion did not significantly predict athletes’ positive emotions, but higher self-compassion did significantly predict better recovery from negative emotions after recalling failure events. Furthermore, vagal reactivity when recalling failure events significantly mediates self-compassion and recovery from negative emotions.


4.1. Self-compassion and athletes’ emotional resilience to failure

Our results demonstrated that higher self-compassion could significantly predict better emotional resilience in terms of recovery from negative emotions: athletes with higher self-compassion demonstrated less negative emotion and a faster recovery rate of negative emotion after recalling a failure event. This is consistent with previous results in the general population (Neff and Vonk, 2009; Poots and Cassidy, 2020), which have shown that people with high self-compassion tend to engage less in excessive thinking and thought inhibition (Neff, 2003; Neff and Knox, 2016) and typically take a more balanced approach toward their emotional experience, neither avoiding nor dwelling on negative emotions (Neff and Vonk, 2009; Poots and Cassidy, 2020). Consequently, individuals with high self-compassion can recover faster from negative emotions. Athletes are more accustomed to treating themselves harshly than the general population and worry that self-compassion will hinder their progress (Ferguson et al., 2014). However, our findings showed a positive connection between self-compassion and recovery from negative emotions after recalling a failure in an athlete sample. When failures or setbacks occur, it is important for athletes to recover quickly from negative emotions. Because negative emotions could narrow people’s momentary thought–action repertoire (Fredrickson, 2001) and lead to energy depletion (Ekman, 1999; Lundqvist and Kenttä, 2010), which might substantively impair athletes’ performance, therefore failure to rapidly recover after a negative event can increase vulnerability to emotional disorders, particularly for an individual frequently exposed to negative events (Davidson, 2000). So developing emotional resilience can help athletes recover quickly from setbacks in training or competition and, ultimately, positively impact their performance, long-term health and well-being. While failures are inevitable and frequent in athletes’ careers, our findings highlight the possible role of self-compassion in athlete development because this positive psychological trait might help build up athletes’ ability to better recover from negative emotions caused by failure.

However, this study did not find significant associations between athletes’ self-compassion and positive emotional experiences after recalling sport failure. This finding is inconsistent with the results for Western populations (Mantelou and Karakasidou, 2017). However, prior studies have shown that mindfulness interventions could effectively improve positive emotions in Western people (Anderson et al., 2007; Schroevers and Brandsma, 2010) but not in Chinese populations (Liu et al., 2013). Researchers have suggested that Chinese culture may explain this difference, which emphasizes the state of tranquility—contrasting with the hedonism and self-realization view of happiness in Western culture (Gao et al., 2010). Thus, Chinese people may place higher values on safe or content positive affect (e.g., safe) and relaxed positive affect (e.g., calm) than activated positive affect (e.g., excited; Gilbert et al., 2008). Thus, the influence of self-compassion on positive emotional experience after failure may be more manifested as the effect on safe/content/calm affect in the Chinese population. This study used a single item to broadly measure participants’ positive emotional state, and so may not have captured the impact of self-compassion on athletes’ experience in terms of safe/content/calm positive affect. Therefore, future research should specifically measure safe/content/calm positive affect, for instance, by using the Affect Balance Scale or the Activation and Safe/Content Affect Scale (Gilbert et al., 2008).



4.2. The mediating role of vagal reactivity

More importantly, we found that vagal reactivity mediated the relationship between self-compassion and athletes’ emotional resilience to failure. To the best of our knowledge, this is the first study exploring the mechanism by which self-compassion affects emotional resilience in athletes. Specifically, our findings showed that athletes with higher self-compassion had higher vagal reactivity when recalling a failure event, thereby demonstrating better recovery from negative emotions after recalling the failure.

Our findings showed that higher self-compassion predicted higher vagal reactivity to failure. This is consistent with previous results in Western groups (Ceccarelli et al., 2019; Steffen et al., 2021). Our study replicates prior findings in a sample of Chinese athletes. This association suggests that self-compassion may benefit athletes’ physiological flexibility in times of stress. According to the Cognitive Activation Theory of Stress (Ursin and Eriksen, 2004), cognitive processes may extend the duration of physiological stress responses. Thus, when an athlete is unable to regulate negative thoughts about the stressful situation, the stress response would not be “switched off,” and the psychophysiological activation would remain high, which can undermine the functioning of physiological systems (Gilbert, 2009). While people with higher self-compassion tend to have a better ability to accept and tolerate negative experiences (Neff et al., 2005; Diedrich et al., 2014) and use less maladaptive regulation strategies such as avoidance, thought suppression, and rumination (Neff et al., 2005, 2007; Barnard and Curry, 2011), they may thereby be equipped with better physiological resources to stress.

While higher self-compassionate athletes possessed higher vagal reactivity in the face of failure, they could thereby recover better from negative emotions after the event. Such findings are consistent with the polyvagal theory, which argues that vagal reactivity is the basis for flexible adaptation (Porges, 1995, 2001, 2003, 2007). On this basis, athletes with higher vagal reactivity are more likely to respond effectively to changes in the environment. When negative emotions occur due to undesirable stimuli such as failure, these athletes may show more adaptive emotional responses and faster recovery from negative emotions. This is crucial in highly competitive sports, in which athletes’ performance is substantively affected by their momentary mental and physical state: rapid and adaptive physiological and emotional responses to incidental failures may be critical determinants of ultimate victory and long-term progress.

The positive role of self-compassion in athletes’ vagal reactivity and emotional resilience to a failure we found in this study further emphasizes the importance of self-compassion for athletes. Previous studies have also shown that self-compassion positively influences athletes’ adaptive thoughts, behaviors, and potential personal development (Ferguson et al., 2014; Lizmore et al., 2017; Ceccarelli et al., 2019). Worth noted, self-compassion has been found intervenable via different types of well-established clinical programs (e.g., Mindful self-compassion program; Neff and Germer, 2013 and compassion-focused therapy; Gilbert, 2009). In the sporting domain, Mosewich et al. (2013) also developed a 7-day self-compassion intervention for athletes. Evidence from a randomized control trial showed that female athletes receiving this intervention demonstrated enhanced self-compassion, as well as decreased self-criticism and rumination, and these improvements were maintained 1 month later. These findings, together with ours, implicate the practical utility of training self-compassion to facilitate athletes’ career development. Future studies may further develop intervention programs of self-compassion and test their efficacy in a broader sample of athletes.

Finally, our study has several limitations. First, this study relied on recalled rather than actual failure stimuli, which may bias athletes’ physiological and emotional responses. Future research could examine the relationship between self-compassion and emotional resilience and the mediating role of vagal reactivity under standardized laboratory stressor conditions or in real-life failure scenarios in training or competition. Second, as mentioned above, our measure of positive emotion did not differentiate the types of positive affect, which may have neglected the culture-specific emphasis on safe/content positive affect or relaxed positive affect in the Chinese population. We recommend future research to add measures of safe/content/calm positive affect to further examine the influences of self-compassion on athletes’ positive feelings of safety or contentment after failure. Third, we assessed vagal reactivity using a 1-min HF-HRV mean. Although measurements over such a short period can be considered reliable (Esco and Flatt, 2014; Laborde et al., 2017), future research should test the robustness of our findings by measuring HF-HRV over a longer time period. Fourth, our findings do not allow inferences of causality because this study did not involve manipulations of self-compassion or vagal reactivity. Future studies could employ appropriate experimental designs to examine the causal relationship between self-compassion and emotional resilience to failure and the mediating role of vagal reactivity.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by College of psychology, Beijing Sports University. The patients/participants provided their written informed consent to participate in this study.



Author contributions

NZ, JH, and JY: conceptualization and writing—review and editing. NZ and JH: data curation. NZ: investigation and writing—original draft. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the National Natural Science Foundation of China (82103956) and the MOE (Ministry of Education) Project of Humanities and Social Science of China (21YJCZH042).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Allen, A. B., and Leary, M. R. (2010). Self-compassion, stress, and coping. Soc. Personal. Psychol. Compass 4, 107–118. doi: 10.1111/j.1751-9004.2009.00246.x 

 Anderson, N. D., Lau, M. A., Segal, Z. V., and Bishop, S. R. (2007). Mindfulness-based stress reduction and attentional control. Clin. Psychol. Psychother. 14, 449–463. doi: 10.1002/cpp.544

 Arch, J. J., Brown, K. W., Dean, D. J., Landy, L. N., Brown, K. D., and Laudenslager, M. L. (2014). Self-compassion training modulates alpha-amylase, heart rate variability, and subjective responses to social evaluative threat in women. Psychoneuroendocrinology 42, 49–58. doi: 10.1016/j.psyneuen.2013.12.018 

 Barnard, L. K., and Curry, J. F. (2011). Self-compassion: conceptualizations, correlates, and interventions. Rev. Gen. Psychol. 15, 289–303. doi: 10.1037/a0025754

 Beauchaine, T. (2001). Vagal tone, development, and Gray's motivational theory: toward an integrated model of autonomic nervous system functioning in psychopathology. Dev. Psychopathol. 13, 183–214. doi: 10.1017/S0954579401002012 

 Berntson, G. G., Cacioppo, J. T., and Quigley, K. S. (1993). Respiratory sinus arrhythmia: autonomic origins, physiological mechanisms, and psychophysiological implications. Psychophysiology 30, 183–196. doi: 10.1111/j.1469-8986.1993.tb01731.x 

 Berntson, G. G., Lozano, D. L., and Chen, Y.-J. (2005). Filter properties of root mean square successive difference (RMSSD) for heart rate. Psychophysiology 42, 246–252. doi: 10.1111/j.1469-8986.2005.00277.x 

 Calkins, S. D., and Keane, S. P. (2004). Cardiac vagal regulation across the preschool period: stability, continuity, and implications for childhood adjustment. Dev. Psychobiol. 45, 101–112. doi: 10.1002/dev.20020 

 Ceccarelli, L. A., Giuliano, R. J., Glazebrook, C. M., and Strachan, S. M. (2019). Self-compassion and psychophysiological recovery from recalled sport failure. Front. Psychol. 10:1564. doi: 10.3389/fpsyg.2019.01564

 Cui, L., Morris, A. S., Harrist, A. W., Larzelere, R. E., Criss, M. M., and Houltberg, B. J. (2015). Adolescent RSA responses during an anger discussion task: relations to emotion regulation and adjustment. Emotion 15, 360–372. doi: 10.1037/emo0000040 

 Davidson, R. J. (2000). Affective style, psychopathology, and resilience: brain mechanisms and plasticity. Am. Psychol. 55, 1196–1214. doi: 10.1037/0003-066X.55.11.1196 

 Davydov, D. M., Zhdanov, R. I., Dvoenosov, V. G., Kravtsova, O. A., Voronina, E. N., and Filipenko, M. L. (2015). Resilience to orthostasis and haemorrhage: a pilot study of common genetic and conditioning mechanisms. Sci. Rep. 5:10703. doi: 10.1038/srep10703 

 Di Bello, M., Carnevali, L., Petrocchi, N., Thayer, J. F., Gilbert, P., and Ottaviani, C. (2020). The compassionate vagus: a meta-analysis on the connection between compassion and heart rate variability. Neurosci. Biobehav. Rev. 116, 21–30. doi: 10.1016/j.neubiorev.2020.06.016 

 Diedrich, A., Grant, M., Hofmann, S. G., Hiller, W., and Berking, M. (2014). Self-compassion as an emotion regulation strategy in major depressive disorder. Behav. Res. Ther. 58, 43–51. doi: 10.1016/j.brat.2014.05.006 

 Eisenberg, N., Fabes, R. A., Murphy, B., Karbon, M., Smith, M., and Maszk, P. (1996). The relations of children's dispositional empathy-related responding to their emotionality, regulation, and social functioning. Dev. Psychol. 32, 195–209. doi: 10.1037/0012-1649.32.2.195

 Ekman, P. (1999). Basic emotions. Handbook Cogn. Emot. 98:16. doi: 10.1002/0470013494.ch3

 Esco, M. R., and Flatt, A. A. (2014). Ultra-short-term heart rate variability indexes at rest and post-exercise in athletes: evaluating the agreement with accepted recommendations. J. Sports Sci. Med. 13, 535–541.

 Ferguson, L. J., Kowalski, K. C., Mack, D. E., and Sabiston, C. M. (2014). Exploring self-compassion and eudaimonic well-being in young women athletes. J. Sport Exerc. Psychol. 36, 203–216. doi: 10.1123/jsep.2013-0096 

 Ferguson, L. J., Kowalski, K. C., Mack, D. E., and Sabiston, C. M. (2015). Self-compassion and eudaimonic well-being during emotionally difficult times in sport. J. Happiness Stud. 16, 1263–1280. doi: 10.1007/s10902-014-9558-8

 Fredrickson, B. L. (2001). The role of positive emotions in positive psychology: the broaden-and-build theory of positive emotions. Am. Psychol. 56, 218–226. doi: 10.1037/0003-066X.56.3.218

 Gao, L., Zheng, X., and Yan, B. B. (2010). The differences of well-being between the east and the west: from the view of self-construal. Adv. Psycholog. Sci. 18:1041.

 Geisler, F. C., Vennewald, N., Kubiak, T., and Weber, H. (2010). The impact of heart rate variability on subjective well-being is mediated by emotion regulation. Personal. Individ. Differ. 49, 723–728. doi: 10.1016/j.paid.2010.06.015

 Gilbert, P. (2009). Introducing compassion-focused therapy. Adv. Psychiatr. Treat. 15, 199–208. doi: 10.1192/apt.bp.107.005264

 Gilbert, P., McEwan, K., Mitra, R., Franks, L., Richter, A., and Rockliff, H. (2008). Feeling safe and content: a specific affect regulation system? Relationship to depression, anxiety, stress, and self-criticism. J. Posit. Psychol. 3, 182–191. doi: 10.1080/17439760801999461

 Hammond, T., Gialloreto, C., Kubas, H., and Davis, H. H. (2013). The prevalence of failure-based depression among elite athletes. Clin. J. Sport Med. 23, 273–277. doi: 10.1097/JSM.0b013e318287b870 

 Hayes, A. F. (2013). The PROCESS macro for SPSS and SAS (version 2.13) [Software].

 Jones, M. V., and Sheffield, D. (2007). The impact of game outcome on the well-being of athletes. Int. J. Sport Exerc. Psychol. 5, 54–65. doi: 10.1080/1612197X.2008.9671812

 Kirby, J. N., Doty, J. R., Petrocchi, N., and Gilbert, P. (2017). The current and future role of heart rate variability for assessing and training compassion. Front. Public Health 5:40. doi: 10.3389/fpubh.2017.00040

 Laborde, S., Lautenbach, F., and Allen, M. S. (2015). The contribution of coping-related variables and heart rate variability to visual search performance under pressure. Physiol. Behav. 139, 532–540. doi: 10.1016/j.physbeh.2014.12.003 

 Laborde, S., Mosley, E., and Thayer, J. F. (2017). Heart rate variability and cardiac vagal tone in psychophysiological research–recommendations for experiment planning, data analysis, and data reporting. Front. Psychol. 8:213. doi: 10.3389/fpsyg.2017.00213

 Lischke, A., Weippert, M., Mau-Moeller, A., Päschke, S., Jacksteit, R., Hamm, A. O., et al. (2019). Sex-specific associations between inter-individual differences in heart rate variability and inter-individual differences in emotion regulation. Front. Neurosci. 12:1040. doi: 10.3389/fnins.2018.01040 

 Liu, X., Xu, W., Wang, Y., and Liu, H. (2013). Effect of mindfulness training on subjective well-being in volunteers:a six-week randomized controlled trial. Chin. Ment. Health J. 27, 597–601.

 Lizmore, M. R., Dunn, J. G., and Dunn, J. C. (2017). Perfectionistic strivings, perfectionistic concerns, and reactions to poor personal performances among intercollegiate athletes. Psychol. Sport Exerc. 33, 75–84. doi: 10.1016/j.psychsport.2017.07.010

 Lundqvist, C., and Kenttä, G. (2010). Positive emotions are not simply the absence of the negative ones: development and validation of the emotional recovery questionnaire (EmRecQ). Sport Psychol. 24, 468–488. doi: 10.1123/tsp.24.4.468

 Luo, X., Qiao, L., and Che, X. (2018). Self-compassion modulates heart rate variability and negative affect to experimentally induced stress. Mindfulness 9, 1522–1528. doi: 10.1007/s12671-018-0900-9

 Mantelou, A., and Karakasidou, E. (2017). The effectiveness of a brief self-compassion intervention program on self-compassion, positive and negative affect and life satisfaction. Psychology 8, 590–610. doi: 10.4236/psych.2017.84038

 Mosewich, A. D., Crocker, P. R., Kowalski, K. C., and DeLongis, A. (2013). Applying self-compassion in sport: an intervention with women athletes. J. Sport Exerc. Psychol. 35, 514–524. doi: 10.1123/jsep.35.5.514 

 Muhtadie, L., Koslov, K., Akinola, M., and Mendes, W. B. (2015). Vagal flexibility: a physiological predictor of social sensitivity. J. Pers. Soc. Psychol. 109, 106–120. doi: 10.1037/pspp0000016 

 Neff, K. D. (2003). Self-compassion: an alternative conceptualization of a healthy attitude toward oneself. Self Identity 2, 85–101. doi: 10.1080/15298860309032

 Neff, K. D., and Germer, C. K. (2013). A pilot study and randomized controlled trial of the mindful self-compassion program. J. Clin. Psychol. 69, 28–44. doi: 10.1002/jclp.21923

 Neff, K. D., Hsieh, Y.-P., and Dejitterat, K. (2005). Self-compassion, achievement goals, and coping with academic failure. Self Identity 4, 263–287. doi: 10.1080/13576500444000317

 Neff, K. D., Kirkpatrick, K. L., and Rude, S. S. (2007). Self-compassion and adaptive psychological functioning. J. Res. Pers. 41, 139–154.

 Neff, K. D., and Knox, M. C. (2016). Self-compassion. Mindfulness Positive Psychol. Sci. Meditat. Well-Being 37, 1–8.

 Neff, K. D., and Vonk, R. (2009). Self-compassion versus global self-esteem: two different ways of relating to oneself. J. Pers. 77, 23–50. doi: 10.1111/j.1467-6494.2008.00537.x 

 Obradović, J., Bush, N. R., Stamperdahl, J., Adler, N. E., and Boyce, W. T. (2010). Biological sensitivity to context: the interactive effects of stress reactivity and family adversity on socioemotional behavior and school readiness. Child Dev. 81, 270–289. doi: 10.1111/j.1467-8624.2009.01394.x 

 Poots, A., and Cassidy, T. (2020). Academic expectation, self-compassion, psychological capital, social support and student well-being. Int. J. Educ. Res. 99:101506. doi: 10.1016/j.ijer.2019.101506

 Porges, S. W. (1995). Orienting in a defensive world: mammalian modifications of our evolutionary heritage. A polyvagal theory. Psychophysiology 32, 301–318. doi: 10.1111/j.1469-8986.1995.tb01213.x 

 Porges, S. W. (2001). The polyvagal theory: phylogenetic substrates of a social nervous system. Int. J. Psychophysiol. 42, 123–146. doi: 10.1016/S0167-8760(01)00162-3 

 Porges, S. W. (2003). The polyvagal theory: phylogenetic contributions to social behavior. Physiol. Behav. 79, 503–513. doi: 10.1016/S0031-9384(03)00156-2 

 Porges, S. W. (2007). The polyvagal perspective. Biol. Psychol. 74, 116–143. doi: 10.1016/j.biopsycho.2006.06.009 

 Porges, S. W., Doussard-Roosevelt, J. A., Portales, A. L., and Greenspan, S. I. (1996). Infant regulation of the vagal "brake" predicts child behavior problems: a psychobiological model of social behavior. Dev. Psychobiol. 29, 697–712. doi: 10.1002/(SICI)1098-2302(199612)29:8<697::AID-DEV5>3.0.CO;2-O 

 Powers, T. A., Koestner, R., Lacaille, N., Kwan, L., and Zuroff, D. C. (2009). Self-criticism, motivation, and goal progress of athletes and musicians: a prospective study. Personal. Individ. Differ. 47, 279–283. doi: 10.1016/j.paid.2009.03.012

 Preacher, K. J., and Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and comparing indirect effects in multiple mediator models. Behav. Res. Methods 40, 879–891. doi: 10.3758/BRM.40.3.879 

 Reis, N. A., Kowalski, K. C., Ferguson, L. J., Sabiston, C. M., Sedgwick, W. A., and Crocker, P. R. (2015). Self-compassion and women athletes' responses to emotionally difficult sport situations: an evaluation of a brief induction. Psychol. Sport Exerc. 16, 18–25. doi: 10.1016/j.psychsport.2014.08.011

 Rockliff, H., Gilbert, P., McEwan, K., Lightman, S., and Glover, D. (2008). A pilot exploration of heart rate variability and salivary cortisol responses to compassion-focused imagery. Clin. Neuropsychiatry 5, 132–139.

 Rodriguez, M., and Ebbeck, V. (2015). Implementing self-compassion strategies with female college gymnasts. J. Sport Psychol. Act. 6, 44–53. doi: 10.1080/21520704.2014.991052

 Sagar, S. S., Lavallee, D., and Spray, C. M. (2007). Why young elite athletes fear failure: consequences of failure. J. Sports Sci. 25, 1171–1184. doi: 10.1080/02640410601040093 

 Santucci, A. K., Silk, J. S., Shaw, D. S., Gentzler, A., Fox, N. A., and Kovacs, M. (2008). Vagal tone and temperament as predictors of emotion regulation strategies in young children. Dev. Psychobiol. 50, 205–216. doi: 10.1002/dev.20283 

 Schroevers, M. J., and Brandsma, R. (2010). Is learning mindfulness associated with improved affect after mindfulness-based cognitive therapy? Br. J. Psychol. 101, 95–107. doi: 10.1348/000712609X424195 

 Steffen, P. R., Foxx, J., Cattani, K., Alldredge, C., Austin, T., and Burlingame, G. M. (2021). Impact of a 12-week group-based compassion focused therapy intervention on heart rate variability. Appl. Psychophysiol. Biofeedback 46, 61–68. doi: 10.1007/s10484-020-09487-8 

 Stellar, J. E., Cohen, A., Oveis, C., and Keltner, D. (2015). Affective and physiological responses to the suffering of others: compassion and vagal activity. J. Pers. Soc. Psychol. 108, 572–585. doi: 10.1037/pspi0000010 

 Sutherland, L. M., Kowalski, K. C., Ferguson, L. J., Sabiston, C. M., Sedgwick, W. A., and Crocker, P. R. (2014). Narratives of young women athletes' experiences of emotional pain and self-compassion. Qualitat. Res. Sport Exerc. Health 6, 499–516. doi: 10.1080/2159676X.2014.888587

 Svendsen, J. L., Osnes, B., Binder, P.-E., Dundas, I., Visted, E., Nordby, H., et al. (2016). Trait self-compassion reflects emotional flexibility through an association with high vagally mediated heart rate variability. Mindfulness 7, 1103–1113. doi: 10.1007/s12671-016-0549-1 

 Tenenbaum, G., Basevitch, I., Gershgoren, L., and Filho, E. (2013). Emotions–decision-making in sport: theoretical conceptualization and experimental evidence. Int. J. Sport Exerc. Psychol. 11, 151–168. doi: 10.1080/1612197X.2013.773687

 Terry, M. L., and Leary, M. R. (2011). Self-compassion, self-regulation, and health. Self Identity 10, 352–362. doi: 10.1080/15298868.2011.558404

 Thayer, J. F., and Lane, R. D. (2000). A model of neurovisceral integration in emotion regulation and dysregulation. J. Affect. Disord. 61, 201–216. doi: 10.1016/S0165-0327(00)00338-4 

 Thayer, J. F., and Sternberg, E. (2006). Beyond heart rate variability: vagal regulation of allostatic systems. Ann. N. Y. Acad. Sci. 1088, 361–372. doi: 10.1196/annals.1366.014 

 Ursin, H., and Eriksen, H. R. (2004). The cognitive activation theory of stress. Psychoneuroendocrinology 29, 567–592. doi: 10.1016/S0306-4530(03)00091-X

 Wang, Y., and Shi, Y. (2012). Qualitative research on the Chinese elite athletes figure characteristics. Sports Sci. 32, 39–46.

 Wolpe, J. (1990). The practice of behavior therapy. London: Pergamon Press.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Athletes’ self-compassion and emotional resilience to failure: the mediating role of vagal reactivity



		1. Introduction



		1.1. Present research









		2. Methods



		2.1. Participants



		2.2. Procedures



		2.3. Measures



		2.3.1. Demographics



		2.3.2. Self-compassion



		2.3.3. Emotional resilience



		2.3.4. Vagal reactivity



		2.3.5. Validity of recall









		2.4. Data analysis









		3. Results



		4. Discussion



		4.1. Self-compassion and athletes’ emotional resilience to failure



		4.2. The mediating role of vagal reactivity









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Athletes’ self-compassion and
emotional resilience to failure: the
mediating role of vagal reactivity












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
' frontiers Frontiers in Psychology






OPS/images/fpsyg-14-1192265-g001.jpg
Self-compassion | —————{ _Emotion resilience






OPS/images/fpsyg-14-1192265-g002.jpg
Vagal reactivity

-0. 06**
-0. 24*

0.37*

~0.06 Negative emotion change rate
~0.26 /Mean negative emotion

Self-compassion






OPS/images/fpsyg-14-1192265-e003.jpg
Y=c'X+bM +e3

(3)





OPS/images/fpsyg-14-1192265-e004.jpg
Y=(c'+ab)X +erb+ey ()





OPS/images/fpsyg-14-1192265-t003.jpg
AELELIES SD
T1-2min HE-HRV 5187 2048
T2-1min baseline HE-HRV 4956 2164

T3-1min recall failures 54.99 2080





OPS/images/fpsyg-14-1192265-t001.jpg
N (%) / M+SD

Gender
Male 60 (66.7)
Female 30(333)
Age 2079119

Training experience

<Syears 33(36.7)
5-10years 54 (60.0)
11-15years 3(33)

Sporting level

International athlete 1
National athlete 2(22)
National first-level athlete 41 (45.6)
National second-level athlete 6(6.7)
Other 40 (44.4)

Highest competition experience

National level 33(36.7)
Provincial level 20(22.2)
City level 20(22.2)

Other 17 (18.9)





OPS/images/fpsyg-14-1192265-t002.jpg
Pat|
SC—VR

VR~ Negative emotion
change rate

SC— VR~ Nega
change rate

VR~ Mean negative emotion

SC— VR~ Mean negative

emotion

VR~ Positive emotion change

rate

SC— VR — Positive emotion

change rate
VR Mean positive emotion

SC— VR —Mean positive

emotion

SC, self-compassion; VR, vagal reactivity; and CI, confidence intervals.

037

~0.06

0.02

-0.24

~0.09

0.004

-0.10

0.03

N3
017

002

001
010

005

012

005

P

0.03

0.008

0.02

0.66

045

95%Cl

[0.035, 0.697]

[-0.098, -0.015]

(-0.052, -0.003]
[-0.428, - 0.046]

[-0.221, -0.010]

(-0070,0044]

[-0.020,0.029)

[~0.350,0.158]

[~0.071,0.152]





OPS/images/fpsyg-14-1192265-e001.jpg
Y=cX+¢g

(1)





OPS/images/fpsyg-14-1192265-e002.jpg
M=aX+¢&

)





