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Introduction: Increased uncertainty is a major feature of the current society that poses significant challenges to university students' mental health and academics. However, current research has not paid sufficient attention to this issue, and no study has explored the underlying mechanisms between intolerance of uncertainty and academic burnout among university students.

Methods: This study examined the association between uncertainty intolerance and academic burnout among university students and the role of self-regulatory fatigue and self-compassion in light of the theory of limited resources. Convenience sampling was used to survey 1,022 Chinese university students.

Results: The findings demonstrated that intolerance of uncertainty significantly influenced university students' academic burnout with self-regulatory fatigue serving as a key mediator. Additionally, self-compassion can effectively moderate the effects of intolerance of uncertainty on self-regulatory fatigue and academic burnout.

Discussion: These results indicated that the depletion of cognitive resources brought about by uncertainty in the current highly uncertain social environment may be one of the key pathways to academic burnout among university students. Furthermore, current research provides insights into how to mitigate the negative effects of uncertainty on university students.
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Introduction

Since the outbreak of the COVID-19 in 2020, its highly contagious nature, severe sequelae, and disruptions to production and education caused by sudden social lockdowns and quarantines have exacerbated uncertainty in all aspects around the world (1–3). Although the current global pandemic has stabilized, the increase in overall social uncertainty caused by it has had a prolonged effect on individual mental well-being (4), bringing about anxiety, depression, stress, post-traumatic stress, and other negative consequences (5, 6). University students are among the most affected groups in the current context of social uncertainty. The university student group is in an important life stage, developing into independent adults. They are faced with multiple developmental tasks, such as interpersonal adaptation, identity, and career planning, which pose challenges to their mental health and personal development (7–9). A large body of literature suggests that the brain' s prefrontal cortex—the area involved in self-control, delaying gratification, and resisting temptation—is not fully developed until around age 25 (10). This makes them more susceptible to the temptation of instant gratification and less likely to stick to long-term goals when faced with uncertainty in life. Meanwhile, they face multiple developmental tasks, such as interpersonal adaptation, identity, and career planning, which pose challenges to their mental health and personal development (7). Moreover, the uncertainty in the social environment and labor market makes it difficult for students to set clear academic and career goals, leading to many developmental problems in university students' learning motivation (11). Unexpected problems such as the lockdown of campus life, changes in teaching models, and employment difficulties during the pandemic have intensified students' feelings of uncertainty about the environment (12–14), bringing about stress and uneasiness affecting the physical and mental health of adolescents (15, 16). However, the uncertainty in the social environment and job market makes it difficult for students to set clear academic and career goals, leading to many developmental problems in university students' learning motivation (11). Additionally, research highlights that, compared to other groups, university students are often more prone to psychological and behavioral problems due to various pressures such as academics, employment, and interpersonal relationships (17). In their book The Coddling of the American Mind, Lukianoff and Haidt define safetyism as a culture or belief system in which safety has become a sacred value and argue that embracing the culture of safetyism has interfered with young people's social, emotional, and intellectual development. In such an overprotective environment, young people may be afraid to face conflict, challenge or uncertainty (18). Therefore, it is of great significance to pay further attention to the negative impact of uncertainty on university students and its underlying mechanisms at present.

However, in reviewing existing research, we found that only a few researches have studied the relationship between intolerance of uncertainty and academic burnout, and there is a lack of discussion of the underlying influencing mechanisms. In the resource limitation model, self-control resources are regarded as a limited cognitive resources, and the intolerance of uncertainty will make individuals feel more stress and negative emotions in the current social environment full of uncertainty, which will continuously deplete their self-control resources (19) and ultimately have a negative impact on their psychological state and behavior. Based on the perspective of limited resources, this study explored the negative consequences of Intolerance of uncertainty on academic burnout among university students. Besides, it examined the protective factors on this basis, with a view to providing some insights to promote students' academic development and enhance their mental health.

Intolerance of uncertainty is defined as a cognitive bias that affects how a person perceives, interprets, and reacts to uncertain situations (20). Intense anxiety, worry and nervousness are common manifestations of individuals who cannot tolerate uncertainty when faced with uncertain situations. Such emotions may lead individuals to be overly concerned about the uncertainty and potential risks, which, in turn, affects their behavior and thinking patterns. Higher levels of intolerance of uncertainty have been found to affect individuals through three dimensions—cognitive, emotional, and behavioral—and are reflected in various aspects of individual functioning. For example, people with high intolerance of uncertainty levels perceive possible negative future events as stressful and view uncertainty as negative, both of which can have serious consequences and affect their performance in uncertain situations (21). Besides, many studies have confirmed that high levels of uncertainty are important factors that trigger negative emotions (22). A another recent study also points to increased uncertainty in the wider social environment as a key cause of risk perception, anxiety and rumination behavior among university students (5). Additionally, since individuals with high intolerance of uncertainty may be more likely to focus on potential risks and negative consequences, they are more inclined to adopt strategies to avoid uncertainty and risk. These behavioral patterns may further exacerbate the anxiety and worry of individuals, trapping them in a vicious cycle (23). Currently, all aspects of society are characterized by a high level of uncertainty, which has a negative effect on various populations, especially the university student population.

Academic burnout is often defined as a three-factor psychological syndrome characterized by a state of exhaustion due to the demands of coursework, a cynical and supercilious attitude toward a university degree, and a sense of reduced efficacy and academic achievement (24). Specifically, symptoms of academic burnout include high levels of anxiety, a lack of enthusiasm for learning, often accompanied by feelings of frustration and tension, apathy, lack of engagement and interest in academics, negative evaluations of oneself, a diminished sense of self-meaning and worth, and an inability to experience a sense of fulfillment from one's studies (24). One study divide the influencing factors of academic burnout into external factors and internal factors. External factors include school factors (learning pressure, teaching environment, interpersonal relationship), family factors (parenting style, parental support, family economic status). Internal factors include personality, self-esteem, and attribution style (25). Also, stress from uncertainty of future development, interpersonal relationship, and self-identity could jointly predict student academic burnout (26). Uncertainty has been found to significantly impacts the holistic development of university students. The intolerance for uncertainty situations in the face of complex social environments, academic pressures, and future uncertainty leads to a sense of loss of control and powerlessness among university students (5), which is likely to affect their academic performance and psychological state. Several studies indicated that uncertainty stress not only leads to poorer self-rated health, but is also closely related to poorer academic performance (27, 28). Additionally, low tolerance for uncertainty is closely related to feelings of low efficacy (29). Both of these are likely to lead to feelings of fatigue and helplessness, exacerbating the state of academic burnout (30). Thus, intolerance of uncertainty may be significantly positively influenced academic burnout.

Self-regulatory fatigue is a persistent state caused by chronic resource depletion associated with the depletion of self-control resources (31). Research indicates that behaviors related to self-control deplete cognitive resources and trigger ego depletion (32). Individuals with high intolerance of uncertainty are more sensitive to uncertain events in their lives and tend to be more negative as well, and are therefore more likely to exhibit stronger stress responses (33). A study of medical students also noted a strong correlation between intolerance of uncertainty and symptoms of worry about the future and burnout (34). These suggest that in the face of stressful and negative situations, individuals consume a significant amount of cognitive resources to cope with events in order to minimize uncertainty and regulate the ensuing negativity, which may trigger self-regulatory fatigue. When individuals are in a state of high cognitive resource depletion, which negatively affects their coping ability, self-control, and other aspects of coping, they tend to prefer negative avoidance coping strategies and experience more failures in self-control (31, 35). This implies that students who are motivated by a state of self-regulation fatigue may have more difficulty coping with academic difficulties and sustaining engagement in their studies, and be prone to have negative attitudes, feel frustrated and anxious, and lose interest in their studies. Therefore, self-regulatory fatigue may mediate the effects of intolerance of uncertainty on academic burnout.

Self-compassion refers to an individual's understanding and relief in a positive and kind manner, firmly believing that they deserve love and happiness even in the face of failure and pain (36). Individuals with higher levels of self-compassion tend not to criticize themselves or avoid pain, even when they suffer setbacks and misfortune, but rather maintain a forgiving attitude, seeing them as shared, universal human experiences and unconditionally accepting all that they are (37). In the field of mental health, self-compassion is recognized as an important protective factor and can be effective in improving and enhancing an individual's mental health (38). Self-compassion can also help alleviate the negative emotions through adaptive strategies, such as increasing self-kindness and positive thoughts and reducing self-criticism (39). Additionally, adolescents with high self-compassion have higher resilience in the face of adversity, a greater sense of efficacy, and a greater sense of academic control (40). A longitudinal survey also pointed out that the level of self-compassion has a significant positive impact on the academic performance of university students (41). Therefore, self-compassion may be able to directly mitigate the negative effects of intolerance of uncertainty on academic burnout.

Moreover, studies have indicated that self-compassion is an important psychological resource for individuals to cope with uncertainty and threats (42), and levels of self-compassion are strongly correlated with positive emotions (37). It has been found that inducing positive emotions can help individuals restore their willingness and ability to self-regulate. Additionally, people with high levels of self-compassion tend not to resort to negative emotion regulation and do not tend to repress their emotional responses (37). They experience negative events more cautiously and less reactively, and because they are less negatively affected, they may not need to expand their significant self-regulatory resources to manage their emotions. Thus, self-compassion may moderate the effects of intolerance of uncertainty on self-regulatory fatigue.

To summarize, this study established a moderated mediated-effects model (Figure 1) to test the effects of uncertainty on university students' academic burnout and its intermediate mechanisms in the current social environment and proposed the following hypotheses:

1. Intolerance of uncertainty can significantly predict the level of university students' academic burnout.

2. Self-regulatory fatigue mediates between intolerance of uncertainty and academic burnout.

3. Self-compassion moderates the effect of intolerance of uncertainty on academic burnout.

4. Self-compassion moderated the effect of intolerance of uncertainty on self-regulatory fatigue.


[image: Figure 1]
FIGURE 1
 Proposed model.




Methods


Participants

In this study, 1,154 questionnaires were distributed using convenience sampling, and 132 invalid (not answering carefully, omitting answers, and regularity of answers) questionnaires were excluded. Finally, 1,022 valid questionnaires were obtained with a validity rate of 88.56%. Among them, 508 (49.70%) were men and 514 (50.30%) were women. The ages of the participants ranged from 18–30 years (M = 20.19; SD = 2.68). There were 48 (4.70%) specialist students, 887 (86.80%) undergraduate students and 87 (8.50%) postgraduate students out of the total participants. This study was approved by the ethics committee of the organization where it was conducted (No: 20230912001). We distributed the questionnaire through an online questionnaire platform. The informed consent text is included at the beginning of the questionnaire. All the respondents granted permission for inclusion by reading the introductions for the investigation and provided voluntary response.



Instrument
 
Intolerance of Uncertainty Scale

The Intolerance of Uncertainty Scale was used to measure the degree to which individuals tolerated uncertain events (43). The scale has 12 items, such as “Unpredictable events make me upset” and “Uncertainty prevents me from having a fulfilling life”, on a 5-point Likert scale ranging from 1 (not at all) to 5 (completely). The higher the total score, the greater the intolerance of uncertainty the individual has. Cronbach's alpha coefficient was 0.92 for the scale used in this study.



Self-Regulatory Fatigue Scale

The Self-Regulatory Fatigue Scale developed by Nes et al. and modified by Wang et al. (31, 44) was used to assess self-regulatory fatigue. The scale has 18 items, including “I feel energetic” and “I have difficulty executing my exercise programme”. The scale consists of three subscales: cognitive, emotional, and behavioral. A 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) was used. The higher the total score, the greater the degree of self-regulatory fatigue. Questions 1, 2, 5, 9, and 14 were reverse-scored. In this study, the Cronbach's alpha was 0.88. The alpha coefficients for the cognitive, emotional, and behavioral subscales were 0.80, 0.77, and 0.80, respectively.



Academic Burnout Scale

The Academic Burnout Scale developed by Lian et al. (45) was used to assess academic burnout among university students. The scale consists of 20 items, such as “I feel that what I have learned is useless” and “I am tired of studying”. The scale has three dimensions: dejection, improper behavior, and reduced personal accomplishment. All items are scored on a 5-point Likert scale ranging from 1 (not at all) to 5 (completely). The higher the total score, the higher the level of academic burnout. Questions 1, 3, 6, 8, 11, 13, 15, and 18 were reverse-scored. Cronbach's alpha coefficient for the scale was 0.88, and the alpha coefficients for the three subscales of dejection, improper behavior, and reduced personal accomplishment were 0.89, 0.74, and 0.79, respectively.



Self-Compassion Scale

The Self-Compassion Scale developed by Neff (46) and revised by Chen et al. (47) was used to assess the level of self-compassion among university students. The scale consists of 26 items, such as “I am dissatisfied with and critical of my own shortcomings and deficiencies” and “I try to face painful things with a calm mind when they happen”. The scale has six dimensions: self-Kindness, Self-Judgement, Common Humanity, Isolation, Mindfulness, and Over-identification. All items are scored on a 5-point Likert scale, ranging from 1 (Never) to 5 (Always). Higher total scores indicate higher levels of self-compassion. Cronbach's alpha coefficient for the scale in this study was 0.82, and the alpha coefficients of the six dimensions of Self-Kindness, Self-Judgement, Common Humanity, Isolation, Mindfulness, and Over-identification were 0.87, 0.81, 0.77, 0.79, 0.82, and 0.79, respectively.





Results


Common method bias

As the data were collected using self-reported methods, the results may be affected by common method bias. The Harman one-way test (48) was used to test for common method bias. A total of 13 common factors with eigenvalues >1 were obtained without rotation, of which the first one had an explanatory rate of 21.26%, which was much lower than 40%, indicating that there is no serious common method bias.



Results of descriptive statistics and correlation analysis among variables

Table 1 shows the results of the descriptive statistics and correlation analyses of the study variables. Intolerance of uncertainty was positively correlated significantly with self-regulatory fatigue and academic burnout and negatively correlated significantly with self-compassion. Self-regulatory fatigue and self-compassion were significantly negatively correlated and significantly positively correlated with academic burnout. Academic burnout and self-compassion were significantly and negatively correlated.


TABLE 1 Descriptive statistics and correlation analysis of variables.
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The results of the independent samples t-test showed significant differences in intolerance of uncertainty (t = 12.24, p < 0.001), self-regulatory fatigue (t = 6.20, p < 0.001), and academic burnout (t = 4.49, p < 0.001) among university students of different genders. One-way ANOVA results showed significant differences in intolerance of uncertainty, F(12, 1, 009) = 9.49, p < 0.001, self-regulatory fatigue, F(12, 1, 009) = 8.65, p < 0.001, and academic burnout, F(12, 1, 009) = 3.03, p < 0.001 among university students of different age groups. Home location (urban, rural, or township) had a significant effect on intolerance of uncertainty, F(12, 1, 009) = 17.37, p < 0.001, and self-regulatory fatigue, F(12, 1, 009) = 6.81, p < 0.001. Additionally, family economic status had a significant effect on intolerance of uncertainty, F(12, 1, 009) = 5.66, p < 0.001 and self-regulatory fatigue, F(10, 1011) = 2.10, p = 0.022. Therefore, we included gender, age, home location, and household economic status as control variables in the model.



Mediation model

Model 4 from the Process Macro programme developed by Hayes (49) was used to test the mediation model. Gender, age, home location, and family economic level were included as control variables in the model, considering their effects on the study variables. As shown in Table 2, intolerance of uncertainty positively predicted academic burnout (β = 0.39, p < 0.001). When self-regulatory fatigue was introduced as a mediating variable, intolerance of uncertainty remained a significant predictor of academic burnout (β = 0.16, p < 0.001), and intolerance of uncertainty also significantly predicted self-regulatory fatigue (β = 0.52, p < 0.001). Self-regulatory fatigue also predicted academic burnout at a significant level (β = 0.46, p < 0.001). The results of the mediation test for self-regulatory fatigue (see Table 3) showed that the bootstrap 95% confidence interval did not contain a zero between the upper and lower bounds, indicating that self-regulatory fatigue mediated the effect of intolerance of uncertainty on academic burnout, with a mediation effect of 0.24, which accounted for 61.54% of the total effect.


TABLE 2 Mediation model test for self-regulatory fatigue.
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TABLE 3 Mediation model effect size analysis for self-regulatory fatigue.
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Moderated mediation model

Model 8 in the Process Macro programme developed by Hayes, was used to test the moderated mediation model. Intolerance of uncertainty and self-compassion significantly predicted academic burnout after controlling for gender, age, home location, and family economic status. Additionally, the interaction between intolerance of uncertainty and self-compassion significantly predicted individuals' levels of self-regulatory fatigue (Table 4).


TABLE 4 Moderated mediation model test.

[image: Table 4]

To illustrate the moderating effect of self-compassion better, we conducted a simple slope analysis. Figure 2 shows that for participants with lower self-compassion (M-SD), intolerance of uncertainty significantly and positively predicted self-regulatory fatigue (simple slope = 0.29, p < 0.001). In contrast, for participants with high self-compassion (M + SD), the predictive effect of intolerance of uncertainty on self-regulatory fatigue was not significant (simple slope = 0.07, p = 0.092).


[image: Figure 2]
FIGURE 2
 The moderating role of self-compassion between intolerance of uncertainty and self-regulatory fatigue.


Figure 3 shows that for participants with low self-compassion (M-SD), intolerance of uncertainty significantly and positively predicted academic burnout (simple slope = 0.58, p < 0.001), whereas for participants with high self-compassion (M + SD), intolerance of uncertainty also significantly and positively predicted academic burnout. However, its predictive effect was smaller (simple slope = 0.38, p < 0.001). This finding suggests that the effect of uncertainty intolerance on academic burnout decreases significantly as self-compassion increases.
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FIGURE 3
 The moderating role of self-compassion between intolerance of uncertainty and academic burnout.





Discussion

Based on the current context of social uncertainty, this study explored the impact of intolerance of uncertainty on university students' academic burnout and explored the mechanisms and protective factors. We found that intolerance of uncertainty not only directly affects university students' academic burnout but also further exacerbates the level of academic burnout by causing individuals to experience self-regulatory fatigue. Additionally, self-compassion is an effective protective factor that can mitigate the negative effects of uncertainty.


Intolerance of uncertainty and academic burnout

This study found that individuals' intolerance of uncertainty positively predicted academic burnout, supporting Hypothesis 1. This result may be related to the stress response, negative emotions, and lower self-efficacy experienced by individuals facing uncertainty. Uncertainty in life situations can have a negative impact on individuals' emotions (50). Individuals who are unable to tolerate uncertainty are more sensitive to uncertain environments in which they experience stronger psychological and behavioral responses, such as anxiety and a sense of being out of control (5, 29), hindering students' positive engagement in their studies. Besides, students with higher levels of intolerance of uncertainty may feel more stress in the face of academic challenges, possibly from worrying about unknown outcomes or the psychological discomfort of being in an unknown situation. When this stress accumulates, and individuals lack sufficient psychological resources to cope with it, it can trigger strong feelings of powerlessness and lower self-efficacy, which in turn affects their engagement in academics and determination (51), and students with lower self-efficacy may tend to avoid academic challenges and develop negative learning behaviors such as procrastination. Additionally, uncertainty means that individuals lack the information necessary to make decisions (52) and may activate an individual's behavioral inhibitory system, which inhibits relevant actions in the face of complexity and uncertainty to reduce the risk of harm (53). Thus, university students who cannot tolerate uncertainty are more likely to inhibit their actions and reduce their academic engagement when faced with uncertainty.



The mediating role of self-regulatory fatigue

Intolerance of uncertainty not only directly affects academic burnout but also impacts academic burnout through self-regulatory fatigue, supporting Hypothesis 2, suggesting that the great depletion of cognitive resources may be an important mechanism for individuals to develop academic burnout in uncertainty. University students themselves face stressful situations from many perspectives, such as future career opportunities, interpersonal relationships, and personal achievements, as well as anxiety and stress triggered by the uncertainty of these scenarios. Students who cannot tolerate higher levels of uncertainty may need to consume more psychological resources for self-control and emotion regulation when coping with uncertain environments, leading to self-regulatory fatigue. Additionally, previous research has proposed that since both self-control and cognition-related tasks require individuals to activate and regulate controlled brain regions, performing self-control or cognitive processing consumes a large amount of energy and produces psychological fatigue, ultimately reducing the level of motivation to perform the task (54). Additionally, high levels of intolerance of uncertainty may have triggered excessive stress responses and maladaptive self-regulation in university students beyond their own abilities and resources, manifesting as mood swings, inattention, and decreased decision-making ability, which affects an individual's overall mental health and resilience (5, 55), which in turn has a negative effect on their behavior and mental state, leading to higher levels of academic burnout (56, 57). Low tolerance for uncertainty, as opposed to high tolerance for uncertainty, requires students to continually call upon more psychological resources to adjust their state and cope with important events in their lives, thereby increasing the likelihood of self-regulatory fatigue.



The moderating role of self-compassion

The results showed that self-compassion played a moderating role in the relationship between intolerance of uncertainty and academic burnout, supporting Hypothesis 3, further supporting the emotion regulation model of self-compassion, which is effective in alleviating individuals' negative feelings in unfavorable situations as well as the ensuing problem of academic burnout. Moreover, self-compassion is highly correlated with an individual's adaptive coping strategies, and university students with high levels of self-compassion are likely to exhibit more adaptive behavioral styles of proactive coping (58), actively seeking help and reducing uncertainty. Moreover, when faced with unfavorable situations brought about by uncertainty, they are more inclined to self-acceptance and can recognize that this is a status quo that the whole society is facing, not just their own encounters. Thus, they are able to remain calm and avoid the emergence of undesirable grounded behavioral patterns and are less likely to show negative attitudes (59). In contrast, university students with low self-compassion showed poorer coping styles, such as self-blame, rumination, and avoidance, and, therefore, more academic burnout.

This study also found that self-compassion plays a moderating role in the relationship between intolerance of uncertainty and self-regulation fatigue, supporting Hypothesis 4. Individuals with high levels of self-compassion are able to view their experiences with a friendly, open, and tolerant attitude, even when faced with great uncertainty. They are better able to understand the situation at hand, thus avoiding the constant consumption of intrinsic resources on negative experiences and negative emotions. Additionally, individuals with high levels of self-compassion tend to experience more positive emotions (38). According to the Extension and Construction Theory of Positive Emotions, positive emotions can help individuals build up more permanent personal resources that serve as a psychological reserve to help them cope with stressful and negative situations (60). Thus suggesting that self-compassion can provide individuals with more intrinsic supportive energy, effectively avoiding self-regulatory fatigue due to uncertainty.



Implications

The current society is facing unprecedented uncertainty, and the New Crown epidemic (COVID-19), as a major event in recent years, has also brought about far-reaching negative psychological impacts on people. Research has shown that this psychological impact may last for more than 10 or 20 years (61). University students, an important group in society, are in an important transition and critical period in their lives, and the uncertainty of the environment may have great negative consequences for them. Based on the current context of uncertainty in society, this study investigated the negative effects of intolerance of uncertainty on university students' academic performance and pointed out that the depletion of cognitive resources might be the key pathway of uncertainty leading to academic burnout. Additionally, the importance of self-compassion in mitigating the effects of uncertainty was confirmed. It also provides insights into improving the mental health and academic performance of university students. For example, in the face of uncertain environments and pressures, a more accepting and accommodating attitude is adopted to avoid the constant consumption of cognitive resources during negative emotions. In addition, universities and society should pay more attention to the impact of the current uncertain environment on students. They can encourage more gaming in schools during adolescence, limit teenagers' screen time, provide more free play and rest time, carry out more vocational education and youth development programs, and for college students facing employment pressure and fierce competition, while providing necessary psychological support and counseling, they should also increase college students' participation in the real world and their integration into the community, such as providing more practical internships and employment training.



Limitations and prospects

However, this study had some limitations. First, the cross-sectional research design used failed to reveal causal relationships between the variables. Future research could adopt a longitudinal tracking design to explore the factors influencing university students' academic burnout in greater depth. Second, the data were collected using self-report questionnaires, which have a subjective reporting bias and may have affected the reliability of the results. In the future, this could be comprehensively assessed by combining interviews with assessments of other people. Third, while this study focused on university students, research shows that both primary and secondary school students currently suffer from serious academic burnout and other problems (62). Does uncertainty have an impact on academic burnout in younger adolescents? Further validation of the model in other groups is required.




Conclusions

Intolerance of uncertainty significantly predicts the level of academic burnout in university students. Self-regulatory fatigue mediated the effect of intolerance of uncertainty on academic burnout. Self-compassion moderates the effect of intolerance of uncertainty on academic burnout. Self-compassion moderated the effect of intolerance of uncertainty on self-regulatory fatigue.
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