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Background: Improving academic engagement of medical postgraduates is crucial for enhancing the quality of learning and the 
development of medical education. Due to medical postgraduates face high levels of stress and rigorous demands, yet the mechanisms 
linking challenge-hindrance stressors to academic engagement in this context remain largely unexplored. This study aims to explore the 
comprehensive relationship between challenge-hindrance stressors and academic engagement among medical postgraduates in China.
Methods: Data were collected from 437 medical postgraduates in China, to investigate their challenge-hindrance stressors, emotional 
exhaustion, learning, relaxation and academic engagement. Among these postgraduates, 40.3% were male and 59.7% were female, 
with the mean age of the participants being 25.71 years. Statistical procedures were conducted using Mplus 8.3, ensuring a robust 
analysis of the data collected.
Results: Our study showed that both challenge and hindrance stressors are significantly positively correlated with emotional 
exhaustion among Chinese medical postgraduates, and emotional exhaustion is negatively associated with academic engagement. 
Emotional exhaustion mediates the relationship between challenge-hindrance stressors and academic engagement. Learning plays a 
protective role, moderating the challenge stressors and emotional exhaustion relationship and its indirect effect on academic 
engagement. However, relaxation was not identified as a significant moderating factor in this context.
Conclusion: Our findings not only revealed emotional exhaustion as a potential mechanism underlying the relationship between 
challenge-hindrance stressors and academic engagement but also validated the moderating role of learning in mitigating the adverse 
effects of challenge stressors on emotional exhaustion and academic engagement among Chinese medical postgraduates. This 
comprehensive insight into the complex dynamics between different stressors and academic engagement provides both theoretical 
and empirical evidence for medical universities. It underscores the importance of interventions to enhance academic engagement in 
stressful environments and serves as a valuable reference for the development of reasonable assessment systems. These contributions 
are crucial for fostering a supportive educational atmosphere and promoting the well-being of medical postgraduates.
Keywords: challenge-hindrance stressors, academic engagement, emotional exhaustion, recovery experiences, mastery (learning) & 
relaxation, medical postgraduates

Introduction
With the robust advancement of technological innovation and the escalating demands for healthcare services, China’s 
requisites for the quality of medical education have been on a progressive rise.1,2 Medical postgraduates, trained as the 
nation’s high-level medical talents, is a pivotal force leading the production of medical knowledge and technological 
innovation. The quality of their learning not only impacts the standard of advanced medical education but also holds 
significant implications for the future progression of China’s healthcare system. As one of the crucial indicators for 
assessing educational quality, academic engagement reflects their behavioral, emotional, and cognitive dedication and 
output in the process of learning.3,4 It not only influences the goals, achievements, and academic level attainable by 

Psychology Research and Behavior Management 2024:17 1115–1128                                   1115
© 2024 Bao et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Psychology Research and Behavior Management                                   Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 8 November 2023
Accepted: 29 February 2024
Published: 13 March 2024

http://orcid.org/0000-0003-0392-6127
http://orcid.org/0000-0001-5607-3143
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


medical postgraduates but also stimulates their positive psychological qualities such as optimism, resilience, and sense of 
significance.5–7 Therefore, promoting academic engagement should be a priority in the training of medical postgraduates.

Due to the demanding nature of the medical profession and the complexity of medical research, medical postgrad-
uates confronted with a triplex of pressures: rigorous academic requirements, intensive research commitments, and a 
competitive environment.8 They are entrusted with substantial responsibilities, required to absorb extensive medical 
knowledge, participate in scientific research undertakings, and exert considerable exertion within the confines of limited 
time and energy resources.9,10 Consequently, the perpetual elevated demands have the potential to trigger stress during 
the postgraduate academic journey.11,12 Previous research proved that external environmental factors served as one of the 
important antecedents influence the academic engagement of the students.13 Stressors, as the origins of stress, constitute 
pivotal environmental factors influencing the quality of academic engagement among medical postgraduates. However, 
some studies in medical education only focused on the correlation between the general stress and its academic 
outcomes,9,12 there is a research gap in investigating the specific role of stressors (challenge and hindrance) and how 
they affect the mechanisms of academic engagement among medical postgraduates. To fill the theoretical and empirical 
gaps, this study aims to investigate the mechanisms through which different stressors affect academic engagement among 
medical postgraduates in China, and identify the moderating factors influenced these relationships.

Challenge & Hindrance Stressors and Academic Engagement
Academic engagement refers to a positive, fulfilling study-related state of mind or passion for learning, which is 
characterized by three core features: vigor, dedication, and absorption.3 This concept is universally recognized as 
indicative of the amount of time, effort, and energy that students dedicate to educationally meaningful activities. 
Highly engaged medical students can better able to cope with academic pressure, invest more time and effort in learning, 
and demonstrate a high degree of focus and enjoyment in medical field.7,14,15 Furthermore, a comprehensive meta- 
analysis revealed that academic engagement is significantly influenced by internal and external factors (eg, self-efficacy, 
motivation, teaching styles, academic obstacles, etc.).13 These elements play critical roles in shaping students’ passion for 
learning. Despite some of the internal factors have been explored in medical education field,7,16,17 the effect of external 
variables, especially stressors on academic engagement remains insufficiently investigated, highlighting a need for 
further research in this area to enhance educational outcomes.

Meanwhile, medical education is characterized by a high prevalence of stress,18,19 and Chinese medical postgraduates 
are mainly subjected to the pressure of high demands in their professional studies and research work.8,15 According to the 
Challenge-Hindrance Stressor Framework Theory20 and the Conservation of Resources Theory,21 the pressures experi-
enced by medical students or postgraduates can be classified into challenge stressors and hindrance stressors. Challenge 
stressors include academic workload, time pressure, research pace, project complexity, and sense of research responsi-
bility, which can be controlled by individuals and provide opportunities for personal growth and better academic 
engagement once overcome.10,22,23 In contrast, hindrance stressors such as interpersonal conflicts, insufficient resources, 
and a sense of insecurity in research work are beyond individuals’ control and limit opportunities for personal growth. 
These stressors lead individuals to conserve their energy and reduce their investment in learning or research work, 
resulting in lower academic engagement.10,22,23

Given that existing literature does not specifically differentiate between challenge-hindrance stressors and academic 
engagement, some empirical studies only proved that academic stress negatively affects academic engagement.24–28 A 
study by Chyu & Chen challenges the prevailing notion that stress is universally detrimental to academic engagement, 
suggesting that academic stress could positively correlate with school engagement under certain conditions.29 They 
posited that while elevated levels of stress can be harmful to one’s well-being and overall function, manageable amounts 
of stress can actually serve as a motivational catalyst, encouraging individuals to excel or put forth greater effort in 
challenging scenarios.29 The inconsistent findings in the educational context highlight a further investigation in under-
standing the specific relationship between different stressors and academic engagement. Additionally, previous studies 
have predominantly focused on general populations, overlooking specialized stressful groups such as medical postgrad-
uates. These leave significant gaps in our understanding and underscore the urgent need for targeted research.
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Emotional Exhaustion as a Mediator
Although the direct impact of challenge stressors and hindrance stressors on academic engagement may exhibit 
significant heterogeneity among medical postgraduates, previous research confirmed that two types of stressors can 
lead to emotional exhaustion in individuals.30,31 Emotional exhaustion is a stress response to a highly stressful situation, 
reflecting the negative experience of being emotionally overloaded and “drained” by the continuous overload of stress. 
From the theoretical perspective of stressor-strain,32–34 stressors can elicit a stress response in individuals, which in turn 
can result in various negative consequences referred to as strain. That is to say, challenge and hindrance stressors are 
stimuli that induce the stress process, and are positively correlated with stress.35,36 The undesirable consequences of 
stress can lead to negative emotions, and forms of strain, such as anxiety and exhaustion, are the proximal outcomes of 
this process.37 In addition, drawing upon from the Conservation of Resources Theory,21 external stressors are the 
“catalysts” of individual resource depletion whether they are appraised as being positive or negative. With the increased 
levels of arousal occur, it is easy to cause excessive depletion of individual resources, followed by emotional depression 
such as frustration, disappointment and anger, which can lead to individual’s refusal of emotional arousal and induces 
emotional exhaustion.38–43

In contrast to the substantial body of research linking stressors to exhaustion, there has been comparatively less 
exploration of the relationship between emotional exhaustion and academic engagement. While related studies have 
predominantly focused on the role of positive emotions in fostering academic engagement,44,45 research has not been 
adequately addressed how negative emotional states might influence students’ engagement. According to the 
Conservation of Resources Theory,21 emotional exhaustion represents feelings of being overextended and depleted of 
one’s emotional and physical resources. This depletion not only reduces the level of energy but also diminishes the 
investment of effort in the learning process. Thus, we speculate emotional exhaustion served as the mediator to explain 
the underlying mechanism between challenge-hindrance stressors and academic engagement among medical 
postgraduates.

H1: Challenge and hindrance stressors are positively related to emotional exhaustion.

H2: Emotional exhaustion is negatively related to academic engagement.

H3: Emotional exhaustion mediates the relationship between challenge and hindrance stressors and academic 
engagement.

Learning and Relaxation as a Moderator
Given the linkage of stressors with negative emotions, what can individuals do to buffer both stressors to emotional 
exhaustion relationship? The Recovery Experience Theory and Conservation of Resources Theory posits that mastery 
experiences (ie, learning) as a resource-building activity and relaxation as a demand-shielding activity provide indivi-
duals with resource recovery pathways.46,47 Some empirical evidences also suggested that learning and relaxation at 
work are associated with more vitality and less fatigue.48,49 Learning activities provide the opportunity to experience 
competence and proficiency.50 They may promote medical postgraduates’ academic competence and research literacy, 
such as attending conferences, workshops, and seminars related to their area of specialization, taking online courses on 
new medical advancements and techniques, or observing and imitating the academic skills of outstanding postgraduates. 
These activities help to build up new internal resources and improve positive mood, with the gradual improvement of 
learning level, they will obtain sufficient useful instrumental resources (eg, information, knowledge, abilities, and skills) 
and psychological resources (eg, competence, self-efficacy, mental resilience) to counteract the threat of stressors,51,52 

reduce the experience of negative emotions and weaken the “exhaustion” of excessive loss of emotional resources, 
thereby they will be more likely to engage in their medical study and research.

Relaxation is characterized by a state of low activation and increased positive affect, typically experienced during 
leisure activities that do not impose further demands on oneself.50 These activities may prompt medical postgraduates to 
temporarily stay away and escape from stressors, helping to divert their attention from work pressure.53 Engaging in 
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relaxation activities such as mindfulness meditation, deep breathing exercises, progressive muscle relaxation, or yoga, as 
well as leisure activities that are not related to work, such as spending time with family and friends, taking a walk 
outside, listening to some music, or pursuing a hobby, can help medical postgraduates temporarily shield stressful sources 
of negative emotions.50,54 Studies have shown that engaging in relaxation benefits emotional stability and life satisfaction 
and mitigates the negative effects of stressors on emotional exhaustion.50,54 By incorporating relaxation into their daily 
routine, medical postgraduates can improve their emotional stability, life satisfaction, and academic engagement.

However, it is worth noting that the effects of learning and relaxation in alleviating emotional exhaustion caused by 
these two categories of stressors have yielded inconsistent findings. Some studies have demonstrated that learning can 
mitigate negative emotions brought about by hindrance stressors, thereby reducing deviant behavior at work, while the 
buffering effect of relaxation is not significant.55 Conversely, other studies have confirmed that relaxation can alleviate 
work-related fatigue and benefit emotional stability.50,56 The incongruity of research findings provides an opportunity to 
validate the efficacy of the regulatory roles of learning and relaxation in the medical educational domain. Based on the 
aforesaid, we hypothesize:

H4: Learning moderates the relationship between challenge and hindrance stressors and emotional exhaustion.

H5: relaxation moderates the relationship between challenge and hindrance stressors and emotional exhaustion.

H6: The indirect effect of challenge and hindrance stressors on academic engagement through emotional exhaustion is 
moderated by learning.

H7: The indirect effect of challenge and hindrance stressors on academic engagement through emotional exhaustion is 
moderated by relaxation.

Overall, this study explores the relationship between challenge and hindrance stressors and academic engagement 
among Chinese medical postgraduates. Grounded in the Conservation of Resources Theory, it investigates how stressors 
impact academic engagement through emotional exhaustion, validating its role as a mediating mechanism. Furthermore, 
by examining learning and relaxation as moderating variables, our research not only tests but also extends our under-
standing of the Conservation of Resources theory, highlighting its theoretical importance in resource conservation for 
medical postgraduates.

Method
Participants and Procedure
Data collection for this study was conducted methodically in 2023, involving students from three medical universities in 
China: China Medical University, Hubei University of Medicine, and Air Force Military Medical University. Utilizing 
the Chinese online survey platform Wenjuanxing (www.sojump.com), participants were systematically recruited. The 
survey explained the study’s objectives and guaranteed confidentiality and anonymity, emphasizing that responses would 
be exclusively for research purposes. At the beginning of the survey questionnaire, all participants were requested to 
consent to participate in the research. Demographic information such as age, gender, grades, work experiences and their 
current institution was collected. Upon completing the survey, participants were rewarded with a 10 RMB digital red 
envelope as compensation for their time and effort. A total of 440 medical postgraduates (full-time research master's 
degree) participated in this study, with 437 responses deemed valid for final analysis, resulting in a response rate of 
99.3%. Three responses were excluded due to repetitive answers, ensuring the integrity and reliability of the data 
collected. Among these postgraduates, 40.3% were male and 59.7% were female, with their ages ranging from 21 to 40 
years. About 42.8% postgraduates were in their first grade, 34.3% were in the second grade, and the rest of 22.9% were 
in the third grade. The proportion of the postgraduates with more than six months of work experience was accounted 
for 32.3%.
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Measures
The questionnaires included participants’ demographic data (gender, age, grade, work experience), Challenge-Hindrance 
Stressors Measure, Maslach Burnout Inventory-Student Survey, Utrecht Work Engagement Scale-Student, Recovery 
Experience Questionnaire. All the measures were used in Chinese version for survey.

Challenge and Hindrance Stressors
This study assessed challenge and hindrance stressors with the original scale proposed by Cavanaugh et al.20 It consists 
of six challenge-related items and three hindrance-related items. An example of a challenge-related item was “The 
number of projects and assignments I have” and an example of a hindrance-related item was “The amount of red tape I 
need to go through to get my job done”. Responses were collected using a 5-point Likert scale in which 1 was “never” 
and 5 was “very often”. In this study, the Cronbach's alpha coefficient for Challenge Stressors & Hindrance Stressors was 
0.85 and 0.80, respectively.

Emotional Exhaustion
The 16-item MBI-SS is a validated tool used to measure burnout in student populations,3 and it consists of three 
subscales: emotional exhaustion, cynicism, and academic efficacy. Responses are provided on a 7-point Likert scale with 
higher values referencing more frequent occurrences. We only used emotional exhaustion dimension in our study. An 
example of an exhaustion-related item was “I feel emotionally drained by my studies”. Participants could answer on a 7- 
point scale ranging from 1 “never” to 7 “always”. In this study, the Cronbach's alpha coefficient for Emotional 
Exhaustion was 0.93.

Academic Engagement
Academic engagement was assessed with the 17-item UWES-S that includes three subscales for using in student 
samples: Vigor (VI; 6 items), Dedication (DE; 5 items), and Absorption (AB; 6 items).3 All items are scored on a 7- 
point frequency rating scale ranging from 1 (never) to 7 (always). For instance, the item “When I’m doing my work as a 
student, I feel bursting with energy”. from vigor dimension; the item “I find my studies full of meaning and purpose”. 
from dedication dimension; the item “Time flies when I am studying”. from absorption dimension. In this study, the 
Cronbach's alpha coefficient for Academic Engagement was 0.96.

Learning and Relaxation
To measure the extent to which participants took time for learning and relaxation. We used the mastery experience scale 
and the relaxation scale, respectively, from the recovery experience questionnaire developed by Sonnentag & Fritz.50 

Participants indicated the extent to which they engaged in the listed behaviors at study (1 = Strongly disagree, 5 = 
Strongly agree). Sample items for learning include “I learn new things” and “I do something to broaden my horizons”. 
Sample items for relaxation include: “I use the time to relax” and “I do relaxing things”. In this study, the Cronbach's 
alpha coefficient for Learning & Relaxation was 0.88 and 0.88, respectively.

Data Analysis
Descriptive statistical and correlation analysis were performed using SPSS 23.0. Subsequently, the prediction capability 
of the structural model and the link between constructs were examined using Mplus 8.3 software. The analytical strategy 
involved testing mediation model, examining and assessing the moderated mediation model. In this study, path analyses 
were executed to scrutinize specific relational interactions. We adopted the Bootstrap method to test the significance of 
mediating path (a bootstrap sample of 5000 was specified) for the parameters and used to construct 95% confidence 
intervals (CIs). The significance of the indirect effects in the bootstrapped data is determined by the inclusion or 
exclusion of zero within the 95% confidence intervals.57 Specifically, confidence intervals that include zero indicate 
that the indirect effects are not significant.
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Results
Preliminary Analysis
Tables 1 and 2 present the descriptive statistics for the constructs and correlation matrix among them. In this study, the 
average age of the postgraduate sample was 25.71 years, and ages ranged from 21 to 40 years. Regarding gender 
distribution, 59.7% of the participants were female, while 40.3% were male. As for academic standing, 42.8% of the 
postgraduates were in their first year, 34.3% in their second year, and the remaining 22.9% were in their third year. 
Additionally, 32.3% of the postgraduates had more than six months of work experience. The results in Table 2 indicated 
that challenge and hindrance stressors were both significantly and positively associated with emotional exhaustion (r = 
0.44, p < 0.001; r = 0.61, p< 0.001). However, only hindrance stressors were found to be negatively associated with 
academic engagement (r = –0.33, p < 0.001). Challenge stressors were significantly and positively associated with 
learning (r = 0.10, p = 0.047), while hindrance stressors were negatively associated with learning (r = –0.18, p < 0.001). 
Furthermore, emotional exhaustion was negatively related to academic engagement (r = –0.34, p < 0.001), learning (r = – 
0.20, p < 0.001), and relaxation (r = –0.10, p = 0.030). Finally, academic engagement was positively associated with 
learning and relaxation (r = 0.48, p < 0.001; r = 0.19, p < 0.001).

Path Analysis
Testing the Mediating Role of Emotional Exhaustion
The results reported in Table 3 revealed that the mediation model showed a good fit, χ2(4) = 1.95, p = 0.74 (χ2/df = 0.49), 
CFI = 1.00, TLI = 1.02, RMSEA = 0.00 (90% CI = 0.00–0.09), SRMR = 0.01. After controlling for the gender, age, 

Table 1 Minimum, Maximum, Means, Standard Deviations, Skewness, Kurtosis, Reliability

Variables Minimum Maximum M SD Skewness Kurtosis Reliability

1. Age 21 40 25.71 2.78 1.47 2.77
2. Grade 1.00 3.00 1.80 0.79 0.37 –1.30

3. CS 1.00 5.00 3.22 0.79 –0.16 0.07 0.85

4. HS 1.00 5.00 3.17 0.94 –0.17 –0.47 0.80
5. EX 1.00 7.00 3.80 1.17 0.13 0.89 0.93

6. AE 1.00 7.00 3.89 0.92 –0.11 2.60 0.96

7. Learning 1.00 5.00 3.60 0.71 –0.75 1.58 0.88
8. Relaxation 1.00 5.00 3.90 0.71 –0.74 1.78 0.88

Note: N = 437. 
Abbreviations: CS, challenge stressor; HS, hindrance stressor; EX, emotional exhaustion; AE, academic engagement.

Table 2 The Correlation Matrix Among Variables

Variables 1 2 3 4 5 6 7 8 9 10

1. Gender 1
2. Age –0.18** 1

3. Grade –0.03 0.42** 1

4. Work experience 0.13** –0.61** –0.20** 1
5. CS –0.05 0.12* 0.12* –0.14** 1

6. HS 0.11* 0.02 0.04 –0.02 0.31** 1

7. EX 0.07 0.04 0.09 –0.06 0.44** 0.61** 1
8. AE 0.02 0.04 –0.02 –0.03 0.05 –0.33** –0.34** 1

9. Learning –0.04 0.02 –0.04 –0.09 0.10* –0.18** –0.20** 0.48** 1

10. Relaxation 0.06 –0.08 –0.04 0.00 –0.01 –0.03 –0.10* 0.19** 0.49** 1

Notes: N = 437. *p < 0.05, **p < 0.01, two-tailed. 
Abbreviations: CS, challenge stressor; HS, hindrance stressor; EX, emotional exhaustion; AE, academic engagement.
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grade and work experience, a positive and significant relationship was found between challenge stressors and academic 
engagement in the absence of the mediator (β = 0.26, p < 0.001), a negative and significant relationship was found 
between hindrance stressors and academic engagement without the mediator (β = –0.22, p < 0.001). A positive and 
medium association was found between challenge and hindrance stressors and emotional exhaustion (β = 0.28, p < 0.001; 
β = 0.53, p < 0.001). The relationship between emotional exhaustion and academic engagement was also statistically 
significant (β = –0.32, p < 0.001). To evaluate the significance of indirect effects, as shown in Table 3, both indirect effect 
of challenge stressors and hindrance stressors on academic engagement through emotional exhaustion were significant 
(effect = –0.09, 95% C.I. [–0.16, –0.04]; effect = –0.17, 95% C.I. [–0.26, –0.08]).

Moderated Mediation Test Taking Learning as the Moderator
The main results of moderated mediation analysis are presented in Figure 1 and Table 4. As can be seen from the 
mediator variable model for predicting emotional exhaustion, after controlling for gender, age, grade and work 
experience, challenge and hindrance stressors were positively correlated with emotional exhaustion, while the interaction 
term of challenge stressors and learning was negatively correlated with emotional exhaustion (β = –0.11, p = 0.013). 
Namely, learning moderated the association between challenge stressors and emotional exhaustion. To better understand 
the moderating effect of learning, the plot of the relation between challenge stressors and emotional exhaustion at two 
levels of learning (1 SD below the mean and 1 SD above the mean) was described in Figure 2. With reference to Figure 2, 
for individuals with low levels of learning (1 SD below the mean), challenge stressors were strongly associated with 
emotional exhaustion, while this association was weaker for individuals with high levels of learning (1 SD above the 
mean). The effects for high and low levels of learning were statistically different (β = –0.22, p = 0.013). To further verify 
the moderated mediation relationships, we examined the indirect effect of challenge stressors on academic engagement 
via emotional exhaustion to be different across high and low levels of learning. As can be seen from the dependent 
variable model for predicting academic engagement, after controlling for gender, age, grade and work experience, 

Table 3 Standardized Indirect Effects and 95% Confidence Intervals for the Mediation Model

Model Pathways Estimated 95% CI

Lower Upper

Challenge stressors→ Emotional exhaustion→ academic engagement –0.09a –0.16 –0.04

Hindrance stressors→ Emotional exhaustion → academic engagement –0.17a –0.26 –0.08

Note: aBootstrap confidence intervals that exclude 0.

Figure 1 Results of direct and moderating effects of learning. 
Notes: **p < 0.01, ***p < 0.001.
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challenge stressors were positively correlated with academic engagement (β = 0.24, p < 0.001), learning was found to 
moderate the mediation of emotional exhaustion on the relationship between challenge stressors and academic engage-
ment. High levels of learning were associated with lower emotional exhaustion and higher academic engagement, 
whereas low levels of learning corresponded to higher emotional exhaustion and reduced academic engagement. The 
result showed that the indirect effect of challenge stressors on academic engagement through emotional exhaustion was 
also moderated by learning. Overall, this model explained 48.0% of variance in emotional exhaustion, 20.0% of variance 
in academic engagement. By contrast, learning was not found to moderate the association between hindrance stressors 
and emotional exhaustion, and the indirect effect was not significant, either.

Moderated Mediation Test Taking Relaxation as the Moderator
As can be seen from Figure 3, the mediator variable model for predicting emotional exhaustion, after controlling for 
gender, age, grade and work experience, challenge and hindrance stressors were positively correlated with emotional 
exhaustion, while the interaction term of challenge stressors and relaxation, hindrance stressors and relaxation were not 
significant. Namely, relaxation was not found to moderate the association between challenge-hindrance stressors and 
emotional exhaustion, and the indirect effect was not significant, either.

Figure 2 Moderation Plot with Learning as Moderator.

Table 4 Effect Analysis at Values of the Moderator

Conditional Direct Effect Analysis at Values of the Moderator β Boot SE Boot LLCI Boot ULCI

Learning (M-1SD) 0.45*** 0.07 0.31 0.59
Learning (M+1SD) 0.23** 0.07 0.09 0.37

Conditional Indirect Effect Analysis at Values of the Moderator β Boot SE Boot LLCI Boot ULCI

Learning (M-1SD) –0.11** 0.03 –0.19 –0.06
Learning (M+1SD) –0.06* 0.03 –0.12 –0.02

Notes: N=437. Bootstrap sample size = 5000. *p < 0.05, **p < 0.01, ***p < 0.001. 
Abbreviations: LL, low limit; CI, confidence interval; UL, upper limit.
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Discussion
The main objective of this study was to investigate the relationship between challenge-hindrance stressors and academic 
engagement among medical postgraduates in China. We also examined the mediating effect of emotional exhaustion and 
the moderating role of learning and relaxation in the relationship between the two stressors and academic engagement. 
Overall, our hypotheses were partially supported. To our knowledge, this is the first study using the two-dimensional 
stressor framework to explore potential associations with academic engagement among Chinese medical postgraduates. 
Our findings may contribute to the understanding of how challenge-hindrance stressors relate to academic engagement in 
medical higher education and provide empirical evidence for interventions aimed at enhancing the academic engagement 
of medical postgraduates.

Mediating Effect of Emotional Exhaustion
The findings of this study support our hypotheses 1. Challenge and hindrance stressors exhibit a significant positive 
correlation with emotional exhaustion among Chinese medical postgraduates. The results are consistent with previous 
research conducted in occupational contexts,30,35,36,58–61 highlighting the generalizability of our findings. Although 
challenge stressors have two opposing effects, on one hand, they can act as motivators and have positive effects on 
work outcomes; on the other hand, they can also increase strain, which in turn may negatively affect those same work 
outcomes. We proved that emotional exhaustion is the first potential explanation and a proximal outcome for the 
relationship between the two forms of stressors and academic engagement. The explanation for this relationship is that 
the elevated arousal and cognitive workload required to comprehend and address the ongoing demands of a stressful 
situation can lead to emotional exhaustion.62 Meanwhile, our findings are also in line with a meta-analysis conducted by 
Bakker et al, and emotional exhaustion was negatively related to job engagement, which encompasses an individual’s 
motivation, dedication, and absorption in work-related activities.63 Specifically, in the educational setting, medical 
postgraduates who experience high levels of emotional exhaustion may exhibit decreased academic motivation, reduced 
interest in learning, and lower academic engagement. Hence, our hypotheses 2 was supported. In essence, our study shed 
light on emotional exhaustion as a potential mechanism that underlies the relationship between challenge-hindrance 
stressors and academic engagement among medical postgraduates. From the theoretical perspective of stressor-strain 
theory,32–34 stressors trigger a stress response that can cause negative outcomes like strain. Challenge and hindrance 
stressors initiate this stress process and are linked to increased stress levels. The undesirable consequences of stress lead 
to negative emotions, such as emotional exhaustion. We also draw upon the Conservation of Resources Theory,21,64 

Figure 3 Results of direct and moderating effects of relaxation. 
Note: ***p < 0.001.
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emotional exhaustion represents feelings of being overextended and depleted of one’s emotional and physical resources, 
it may reduce the level of energy and investment of effort in the process of learning for medical postgraduates.

Moderating Effect of Learning
The results of our study confirmed that the direct path from challenge stressors to emotional exhaustion and the indirect 
effect of challenge stressors on academic engagement through emotional exhaustion were moderated by learning. By 
contrast, learning was not found to moderate the association between hindrance stressors and emotional exhaustion, and 
the indirect effect was not significant, either. Our hypotheses 4 and 6 were partially supported. Although some empirical 
studies provided the evidence for the buffering role of learning between the hindrance stressors and emotional exhaustion 
or work outcomes,55 this study suggests that learning might be more helpful for having less emotional exhaustion in 
response to challenge stressors. There are some potential reasons for these results, and one reason could be that challenge 
stressors, such as high workload or time pressure, require a higher level of cognitive effort and problem-solving 
skills.35,36,65 Therefore, when medical postgraduates are equipped with effective learning strategies and skills, they 
may be better able to cope with the demands of these stressors and increase their personal resources to counteract 
emotional exhaustion. In contrast, hindrance stressors, such as interpersonal conflicts, insufficient resources may be more 
related to external factors beyond the control of medical postgraduates. Thus, even with effective learning strategies or 
resources, medical postgraduates may still feel helpless and frustrated in dealing with these stressors, leading to higher 
levels of emotional exhaustion. Another potential reason could be that challenge stressors may provide a sense of 
meaning and purpose for medical postgraduates, as they are directly related to their academic and professional 
development.3,66 Thus, when medical postgraduates perceive these stressors as challenging but manageable, they may 
feel more energized and engaged in their learning, leading to lower levels of emotional exhaustion. On the other hand, 
hindrance stressors may be perceived as obstacles or barriers to their goals, resulting in feelings of demotivation and 
disengagement.20,67 Overall, these potential reasons suggest that learning may be a valuable resource for medical 
postgraduates in coping with challenge stressors and reducing emotional exhaustion, but the effectiveness of learning 
may depend on the nature of stressors.

Moderating Effect of Relaxation
While we did find some significant buffering roles of learning activities on the relationship between challenge stressors 
and academic engagement, our results showed that relaxation did not moderate the direct relationship between challenge- 
hindrance stressors and emotional exhaustion and indirect relationship between challenge-hindrance stressors and 
academic engagement mediated by emotional exhaustion. Thus, the hypotheses 5 and 7 were not supported by our 
findings. These results are consistent with the previous studies conducted in working environment, indicating relaxation 
fail to act as a useful buffering condition.55 One potential reason is that taking time for relaxation, such as walking, 
listening to music, or doing exercise, may not provide medical postgraduates with coping strategies and academic 
resources to deal with stressful situations. Although relaxation activities as a demand-shielding activity may help 
individuals feel more relaxed in the short term, it is difficult for them to restore and replenish personal resources in a 
timely manner.68 In fact, when the medical postgraduates realize their failure to change the stressful situation despite the 
time consumed, it may generate the feelings of anxiety and frustration, which can diminish the restorative benefits of 
relaxation. An alternative interpretation is that the exclusive reliance on transient relaxation fails to augment their 
motivational drive (eg, self-efficacy) necessary to contend with stressors. If medical postgraduates perceive themselves as 
incapable of completing academic tasks successfully, it is likely to impede their ability to mobilize their emotions, 
resulting in a depletion of emotional resources that cannot be compensated adequately. As a result, relaxation may not be 
a helpful buffering strategy in these circumstances.

Limitations and Future Direction
Limitations of this study should be considered when interpreting the results. Firstly, our data were collected at a single 
time point, precluding any causal inferences regarding the relationships among the variables. Future studies should utilize 
dynamic longitudinal designs (such as the experience sampling method) to establish the temporal sequence of stressors, 
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emotional exhaustion, and academic engagement among medical postgraduates. Moreover, relying solely on self- 
reported measures in our study may be subject to response biases and common-method variance. Future studies should 
incorporate multiple data sources and methods to increase the validity of the findings. Secondly, our sample consisted 
solely of medical postgraduates from a few universities in China. Therefore, caution should be exercised in generalizing 
our findings to other populations or contexts. Future studies should investigate whether the relationships among stressors, 
emotional exhaustion, and academic engagement vary across different disciplines, cultures, or countries. Thirdly, while 
the present study asked participants to rate the challenge and hindrance stressors encountered during their studies, they 
were not prompted to appraise them as either challenge or hindrance stressors. This also raises a methodological concern 
regarding the validity of the data collected. Thus, future research should aim not only to capture individual assessments 
of challenge and hindrance stressors but also to include appraisals of these stressors as challenge or hindrance. Finally, 
our study concentrated solely on particular recovery activities (learning and relaxation). However, to gain a more 
comprehensive understanding of the buffering roles of activities, future research may explore additional forms of 
resource-building and demand-shielding activities.

Practical Implications
The present study yields several practical implications for medical universities in China. From the perspective of the 
underlying mechanism of challenge-hindrance stressors on academic engagement, our study highlights that the emotional 
exhaustion is a potential mediator between stressors and academic engagement. Although challenge stressors are 
regarded as “good stressors” with a positive impact on medical postgraduates’ learning and research work, and hindrance 
stressors are commonly considered “bad stressors”, it is noteworthy that even “good stress” can potentially have negative 
effects. Therefore, it is essential to apply moderate research pressure to enable individuals to achieve optimal marginal 
benefits while maintaining a healthy psychological state. Second, this finding also underscores the need for university 
administrators and postgraduate supervisors to adopt a dialectical view of the impact of challenge-hindrance stressors on 
the psychological well-being of postgraduates. They should pay close attention to the emotional state of medical 
postgraduates and utilize emotion regulation strategies to alleviate and dissipate their negative emotions. Furthermore, 
interventions that target reducing stress and emotional exhaustion, such as mindfulness training, could be implemented to 
improve academic engagement among medical postgraduates. Third, the study suggests that learning activities could be 
valuable resources for medical postgraduates in coping with challenge stressors and reducing emotional exhaustion. 
Therefore, postgraduate programs that provide medical postgraduates with effective learning resources and platform 
could help them cope better with academic demands and reduce emotional exhaustion. Supervisors may introduce 
opportunities for postgraduates to learn new things in their research work or facilitate their own effort for learning during 
the study. Meanwhile, medical postgraduates can also expand more learning channels and resources to develop their own 
competence and profession. Based on above, medical universities should design and formulate reasonable research tasks 
and construct moderate and challenging research goals, research tasks and research evaluation mechanisms for 
postgraduates.

Conclusion
This study probed the relationship between challenge-hindrance stressors and academic engagement among medical 
postgraduates. Furthermore, we examined the mediating effect of emotional exhaustion and the moderating effect of 
learning and relaxation in this relation. The results showed that challenge and hindrance stressors were positively 
correlated with emotional exhaustion, which in turn, was positively associated with academic engagement. Learning 
moderated the direct relationship between challenge stressors and emotional exhaustion and indirect relationship between 
challenge stressors and academic engagement mediated by emotional exhaustion. Relaxation was not found to moderate 
the association between challenge and hindrance stressors and emotional exhaustion, and the indirect effect was not 
significant, either. Future research should explore the impact of stressors on outcome variables under different mediating 
effects to uncover more detailed mechanisms of how dual stressors influence academic engagement. Meanwhile, an 
additional wide range of recovery activities that serve to buffer the effects of stressor should be explored. Additionally, 
longitudinal studies would be beneficial to examine the long-term effects of challenge and hindrance stressors on 
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academic engagement and career outcomes. This approach could offer deeper insights into the temporal dynamics of 
stress and engagement, and the lasting benefits of targeted interventions.
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