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A B S T R A C T   

Objectives: Burnout influences students’ academic performance and mental health. This study 
analyzed the relationship between professional identity, self-directed learning ability, and 
burnout, and examined the mediating effect of self-directed learning ability between professional 
identity and burnout among nursing students. 
Methods: 884 nursing students were recruited at two medical universities in China. Demographic 
information, Academic Burnout Scale, Professional Identity Questionnaire for Nursing Students, 
and Self-directed Learning Instrument were distributed to collect data. 
Results: Both professional identity (β = − 0.17) and self-directed learning ability (β = − 0.43) 
showed negative associations with students’ burnout. Meanwhile, there was a partial mediating 
effect of self-directed learning ability between professional identity and burnout (− 0.24, 95% CI 
= − 0.30, − 0.20). 
Conclusions: Nursing educators should emphasize on developing effective strategies to improve 
nursing students’ professional identity and self-directed learning ability to prevent or reduce their 
burnout.   

1. Introduction 

With the growing need of quality care, nursing students need to obtain more professional knowledge and skills to be competent for 
their work. Nursing students are vulnerable to burnout as they struggle to manage stress in academic and clinical environments [1]. 
Burnout refers to the psychological state including emotional exhaustion, depersonalization, and reduced personal accomplishment 
[2]. Existing studies have shown the prevalence of burnout varying between 2.7% and 44.3% in nursing students [3–5]. Burnout was 
found to negatively influence nursing students’ academic performance and mental health [6]. Thus, it is essential for nursing educators 
to identify factors affecting burnout to develop effective measures to reduce burnout. A systematic review concluded some factors 
associated with nursing students’ burnout, such as grade, workload, physical activity, self-efficacy, and proactive personality, and 
suggested to explore more modifiable factors that affected burnout [7]. 
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Professional identity refers to individuals’ self-conception of attributes, values, beliefs, and experience on a profession [8]. Pro-
fessional identity is crucial to nurses’ personal growth and professional development [9]. For nursing students, positive professional 
identity exhibited associations with higher self-efficacy [10], better learning outcomes and learning satisfaction [11], and higher 
retention in nursing program [12]. One study revealed that professional identity showed a negative impact on nurses’ job burnout 
[13]. Professional identity is important for nursing students to form an impression of their future profession and adapt to that pro-
fession [14], which may help students cope with academic stress and lessen their burnout. However, little is known on how profes-
sional identity affects nursing students’ burnout. 

Self-directed learning (SDL) refers to individuals’ ability to be responsible for their learning including identifying needs, setting 
goals, determining sources, implementing strategies, and evaluating outcomes [15]. SDL ability has benefits in nursing students’ 
personal competence and professional development [16]. Higher SDL ability can facilitate the acquisition of professional knowledge 
and skills and enable students to become lifelong learners [16]. Higher SDL ability was also associated with lower burnout and better 
problem-solving ability and academic performance among nursing students [17–19]. As an effective learning ability, SDL ability may 
help students improve their learning effects and alleviate their academic stress. Thus, the impact of SDL ability on burnout deserves 
extensive exploration. 

According to the Social Cognitive Theory, personal and environmental factors could influence the SDL ability, such as academic 
year, self-efficacy, and teaching-learning strategies [16]. What’s more, one study on medical students revealed the positive impact of 
professional identity on SDL ability [20]. Other studies also reported SDL ability as a mediator between critical thinking and 
problem-solving ability [19], as well as between emotional intelligence and academic outcomes [21]. In light of this, SDL ability may 
serve as a mediator between professional identity and burnout. Given the negative impact of burnout, it is worthwhile to identify the 
effects of professional identity and SDL ability on burnout, with the purpose of providing evidence to develop effective measures to 
prevent or reduce students’ burnout. Therefore, the present study aimed to explore the relationship between professional identity, SDL 
ability, and burnout among nursing students, and to examine the mediating effect of SDL ability between professional identity and 
burnout. Our hypotheses were: (a) professional identity positively influenced SDL ability; (b) professional identity negatively influ-
enced burnout; and (c) SDL ability negatively influenced burnout and acted as a mediator between professional identity and burnout. 

2. Methods 

This study was a cross-sectional design to explore the effects of professional identity and SDL ability on burnout. This study was 
reported based on the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist for cross-sectional 
studies. 

2.1. Ethics statement 

The study was approved by the ethics committee of the First Affiliated Hospital of Chongqing Medical University (No. 2022-K618) 
and conformed to the principles of Declaration of Helsinki. Submitting the online questionnaire by participants was regarded as the 
verbal informed consent. 

2.2. Sample 

Nursing students were selected at two medical universities in Chongqing City and Zunyi City of China using the convenience 
sampling method. Inclusion criteria were: (1) having registered the four-year undergraduate nursing program for more than one se-
mester, (2) having access to mobile phones or computers; and (3) willing participation in this survey. Exclusion criteria were: (1) 
students who were on leave (e.g. sick leave) or dropped out during the survey, and (2) unable to complete the survey due to personal 
reasons. The sample size of 116 was calculated based on the prior power analysis in G*Power 3.1 (effect size = 0.15, α = 0.05, 1-β =
0.90, and predictors = 5). Among the 922 eligible students, 884 students completed the questionnaire, with response rate of 95.9%. 

2.3. Procedure 

We collected data using an online survey through the Questionnaire Star platform. Two nursing teachers from two medical uni-
versities were trained as investigators and approached eligible nursing students. Before the survey, students were informed of 
important details of this survey, including research objectives, voluntary participation, anonymity, and confidentiality. If students 
agreed to participate, they entered into the online questionnaire using their smart phones or computers through a provided ques-
tionnaire link and then completed the self-report questionnaire according to the questionnaire instructions. 

2.4. Measurements 

2.4.1. Academic Burnout Scale (ABS) 
The ABS was developed by Chinese researchers to assess university students’ burnout [22]. The ABS includes 3 domains: emotional 

exhaustion, improper behavior, and reduced personal accomplishment. A five-point Likert scale is used for rating the 20 items (1 =
strongly inconformity to 5 = strongly conformity). The mean total score of >3 indicates having burnout. The higher score, the more 
burnout. The ABS has been with satisfactory reliability (Cronbach’s α = 0.87) and construct validity [22] and has been widely utilized 
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in Chinese university students. The Cronbach’s α were 0.83, 0.71, 0.73, and 0.87 for the three domains and total scale, respectively in 
this study. 

2.4.2. Professional Identity Questionnaire for Nursing Students (PIQNS) 
The PIQNS was developed by Chinese researchers to assess nursing students’ professional identity [23]. The PIQNS consists of 5 

dimensions: social modeling, independence of career choice, social comparison and self-reflection, retention benefit and risk of 
turnover, and professional self-image. The 17 items are evaluated on a five-point Likert scale between 1 point (completely disagree) 
and 5 points (completely agree). Higher total mean score reflects more positive professional identity. The PIQNS showed satisfactory 
reliability (Cronbach’s α = 0.83) and validity in Chinese nursing students [23]. In the current study, the Cronbach’s α were 0.92, 0.83, 
0.67, 0.65, 0.81, and 0.92 for the 5 dimensions and total questionnaire, respectively. 

2.4.3. Self-directed Learning Instrument (SDLI) 
The SDLI was developed by Chinese researchers to assess the level of SDL ability in nursing students [24]. The SDLI contains 4 

domains: learning motivation, planning and implementing, interpersonal communication, and self-monitoring. 20 items are scored by 
a five-point Likert scale from strongly disagree (1 point) to strongly agree (5 points). The higher score signifies better SDL ability. The 
SDLI has been demonstrated with good construct validity and internal consistency, Cronbach’s α of 0.92 [24]. In this study, the 
Cronbach’s α were 0.86, 0.93, 0.89, 0.88, and 0.96 for the 4 domains and total instrument, respectively. 

Additionally, demographic information included age, gender, and academic year. 

2.5. Statistical analysis 

SPSS 25.0 was used for data analysis. Descriptive statistics were employed to describe the demographic and study variables. 
Correlations between variables were examined by Pearson’s correlation analysis. The procedures developed by Preacher and Hayes 
were used to determine the mediating effect [25]. The regression analysis of mediating effect was examined using SPSS Process macro 
(Model 4). The normality, co-linearity, homoscedasticity, and independence of errors were tested for regression analysis. In the 
mediation model, we tested the effect of professional identity on SDL ability (path a), effect of SDL ability on burnout (path b), total 
effect of professional identity on burnout (path c), direct effect of professional identity on burnout (path c’), and indirect effect of 
professional identity on burnout through SDL ability. The significance of indirect effect was tested using 5000 bootstrap bias-corrected 
95% confidence intervals (CI), with 95%CI not including zero. P < 0.05 (two tailed) was considered statistical significance. 

3. Results 

3.1. Sample characteristics 

Table 1 presents the sample characteristics. Mean age of the 884 nursing students was 20.99 (SD = 1.61) years, ranging from 17 to 
26 years. Among them, 92.5% were female. The distribution of students in the four academic years was 23.2%, 20.1%, 32.7%, and 
24.0%, respectively. 

3.2. Descriptive statistics and correlations analysis of variables 

The mean score of burnout was 2.79 (SD = 0.48), with 32.4% of students having burnout. In addition, the mean score for pro-
fessional identity and SDL ability was 3.41 (SD = 0.53) and 3.54 (SD = 0.51), respectively. Descriptive statistics of these variables are 
presented in Table 2. As shown in Table 3, professional identity (r = − 0.42, p < 0.01) and SDL ability (r = − 0.53, p < 0.01) were 
negatively correlated with burnout. Meanwhile, greater professional identity was significantly correlated with better SDL ability (r =
0.57, p < 0.01). In addition, burnout showed negative correlations with age (r = − 0.12, p < 0.01) and academic year (r = − 0.12, p <
0.01). Professional identity was positively correlated with age (r = 0.07, p < 0.05). 

Table 1 
Sample characteristics (n = 884).  

Variables N (%) Mean (SD) 

Age (years)  20.99 (1.61) 
Gender 

female 818 (92.5)  
male 66 (7.5)  

Academic year 
year 1 205 (23.2)  
year 2 178 (20.1)  
year 3 289 (32.7)  
year 4 212 (24.0)   

P. Hu et al.                                                                                                                                                                                                              



Heliyon 10 (2024) e27707

4

3.3. Mediation analysis 

The results of regression analyses for the mediating effect are shown in Table 4 and Fig. 1. Tests for the normality, co-linearity, 
homoscedasticity, and independence of errors suggested that none of them was a concern in the regression analysis. After control-
ling the demographic variables, the regression analyses indicated that professional identity positively influenced SDL ability (β = 0.57, 
p < 0.01) and negatively influenced burnout (total effect: β = − 0.41, p < 0.01). When including professional identity and SDL ability 
into the analysis, the effect of SDL ability on burnout was − 0.43 (p < 0.01) and the direct effect of professional identity on burnout was 
− 0.17 (p < 0.01). Moreover, the indirect effect of professional identity on burnout through SDL ability was − 0.24 (95% CI = − 0.30, 
− 0.20). The above results indicated SDL ability partially mediating the relationship between professional identity and burnout, 
approximately 58.5% of the total effect of professional identity on burnout. 

4. Discussion 

This was the first study, to our knowledge, to examine the mediating effect of SDL ability between professional identity and stu-
dents’ burnout. This study revealed the negative effects of both professional identity and SDL ability on nursing students’ burnout. 
Further, SDL ability acted as a mediator between professional identity and burnout. Our findings contribute to a better understanding 
of the interactions between professional identity, SDL ability, and burnout, which is beneficial for developing effective measures to 
alleviate students’ burnout. 

Table 2 
Descriptive statistics of variables (n = 884).  

Variables Mean (SD) Min Max 

Burnout 2.79 (0.48) 1.4 4.5 
Improper behavior 2.93 (0.56) 1.17 5 
Reduced personal accomplishment 2.77 (0.54) 1 5 
Emotional exhaustion 2.72 (0.63) 1 4.38 

Professional identity 3.41 (0.53) 1.59 5 
Independence of career choice 3.63 (0.73) 1 5 
Social comparison and self-reflection 3.59 (0.57) 2 5 
Social modeling 3.45 (0.63) 1 5 
Professional self-image 3.37 (0.67) 1 5 
Retention benefit and risk of turnover 3.23 (0.68) 1 5 

SDL ability 3.54 (0.51) 2 5 
Learning motivation 3.67 (0.53) 2 5 
Interpersonal communication 3.53 (0.51) 1.75 5 
Self-monitoring 3.47 (0.57) 2 5 
Planning and implementing 3.47 (0.60) 1 5 

SDL= Self-directed learning. 

Table 3 
Correlations between variables (n = 884).  

Variables Burnout Professional identity SDL ability 

Professional identity − 0.42 ** 1 – 
SDL ability − 0.53** 0.57 ** 1 
Age − 0.12 ** 0.07 * 0.06 
Gender − 0.06 − 0.07 − 0.01 
Academic year − 0.12 ** 0.07 0.06 

SDL= Self-directed learning, *p < 0.05, **p < 0.01. 

Table 4 
Results of regression analyses of mediating effect of SDL ability between professional identity and burnout (n = 884).  

Variables SDL ability Burnout Burnout  

β SE t β SE t β SE t 

Age 0.01 0.03 0.30 − 0.05 0.03 − 1.01 − 0.05 0.03 − 0.97 
Gender 0.03 0.11 0.34 − 0.08 0.12 − 2.65** − 0.07 0.11 − 2.47* 
Academic year 0.01 0.04 0.81 − 0.05 0.05 − 1.00 − 0.05 0.04 − 0.99 
Professional identity 0.57 0.03 20.37** − 0.41 0.03 − 13.66** − 0.17 0.03 − 5.08** 
SDL ability –  – –  – − 0.43 0.03 − 12.64** 
R2   0.32   0.19   0.32 
F   105.16   51.95   81.00 

SDL= Self-directed learning, *p < 0.05, **p < 0.01. 
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Our study showed 32.4% of nursing students experiencing burnout, lower than other Chinese nursing students (39.3% and 42.3%) 
[5,26] and higher than Brazilian and Spanish nursing students (2.7% and 20%) [3,4]. The differences in the prevalence may be due to 
the different burnout assessment tools, nursing curriculum, and teaching environment. A possible explanation for the high burnout 
prevalence may be the heavy academic load and stress related to high requirements of competency-based curriculum on nursing 
students. Our findings further highlighted the importance of effective measures to reduce nursing students’ burnout. 

As hypothesized, professional identity negatively affected burnout. For nursing students, the greater positive perception of nursing 
profession, the less likelihood of experiencing burnout. As a motivating factor of professional development, professional identity was 
beneficial to increasing students’ self-efficacy to coping with academic stress [10] and reducing nursing students’ role stress [27]. 
Professional identity could also enhance students’ learning engagement and sense of belonging [28], and these two variables were 
significantly associated with reduced burnout [26,29]. In addition, a prior study found positive associations between professional 
identity with learning outcomes and learning satisfaction [11]. Nursing students with positive professional identity may evaluate 
nursing program positively, participate in academic activities actively, cope with academic tasks effectively, and thereby be less 
affected by burnout. Consistent with previous studies [6,27], professional identity was at a moderate level for nursing students in our 
study and needed to be improved. Our findings suggested that enhancing professional identity may be a useful target to reduce stu-
dents’ burnout. 

This study found nursing students with a moderate level of SDL ability, supported by previous studies [30,31]. In line with a 
previous study [18], our study confirmed the negative relationship between SDL ability and burnout, indicating the active role of SDL 
ability in reducing nursing students’ burnout. In the stressful learning environment, SDL ability could foster students’ problem-solving 
ability and help them effectively cope with academic difficulties [19], which may be beneficial for alleviating students’ stress. In 
addition, students with higher SDL ability tended to have more confidence to deal with stress and complete challenging academic tasks 
and thereby experienced lower levels of burnout [18]. 

Moreover, we found that SDL ability partially mediated the effect of professional identity on burnout. In other words, positive 
professional identity may facilitate students’ SDL ability in nursing curriculum, which, in turn, would reduce their burnout. Our result 
was in line with a previous study in which SDL ability acted as a mediator between emotional intelligence and academic outcomes 
[21]. Positive professional identity may be related to students’ high learning motivation, positive learning attitudes, and effective 
learning strategies to enhance professional competence [20]. Besides, positive professional attitude could promote students’ positive 
perception of academic stress and keep their learning enthusiasm and learning behavior to reduce burnout [5]. Our results emphasized 
the significant role of improving SDL ability in developing strategies to reduce nursing students’ burnout. 

However, several limitations should be considered. First, the cross-sectional design may fail to reveal causal relationship between 
burnout with professional identity and SDL ability. Second, the convenience sampling method may influence the generalization of our 
findings. To increase the validity of these findings, the longitudinal research or random sampling method is needed. Lastly, the use of 
self-report questionnaire is difficult to avoid recall bias and socially desirable response. 

Our findings highlight more attention to prevent or reduce nursing students’ burnout. Regular assessment of burnout can provide 
valuable information about students’ psychological state related to academic stress. Nursing educators should also incorporate 
effective interventions into the nursing curriculum to reduce students’ burnout, such as mindfulness-based education, resilience ed-
ucation, and progressive muscle relaxation [1]. Moreover, the critical roles of professional identity and SDL ability should be noted in 
reducing students’ burnout. It is a continuous process to form positive professional identity. Measures of cultivating professional 
identity should be considered for nursing students, such as early clinical educational experiences, professional development course, 
faculty role models, and caring culture [9,14,32]. In addition, appropriate teaching-learning strategies should be employed to foster 
students’ SDL ability, such as blended learning and problem-based learning [16]. 

5. Conclusions 

This study found a medium level of burnout in nursing students. Both professional identity and SDL ability showed negative effects 
on burnout, and SDL ability acted as a partial mediator between professional identity and burnout. Our findings put forward sug-
gestions for nursing educators to attach emphasis on effective measures to nurture students’ professional identity and SDL ability to 

Fig. 1. The mediating effect of self-directed learning ability between professional identity and burnout. a, effect of professional identity on self- 
directed learning ability; b, effect of self-directed learning ability on burnout; c, total effect of professional identity on burnout; c’, direct effect 
of professional identity on burnout; **p < 0.01. 
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prevent or reduce their burnout. 
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