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Abstract 

Background:  Emphasizes the state of academic stress, social support, and self-regulatory fatigue on the physical 
and mental development of Chinese nursing students, the purpose of this study was to investigate the relation-
ship between these variables and the mediating role of social support in academic stress and self-regulatory fatigue 
among a group of undergraduate nursing students in Heilongjiang Province, China, in order to provide a theoretical 
basis for working to reduce nursing students’ self-regulatory fatigue.

Methods:  In this cross-sectional study, 1703 nursing students from various academic years completed the scales 
of social support, academic stress, and self-regulatory fatigue. In the end, there were 797 valid questionnaires, for a 
recovery rate of 46.80%. For statistical analysis, the independent t-test, Kruskal Wallis test, and Pearson correlation 
coefficient were used. In addition, we undertake analyses using structural equation modeling.

Results:  The bulk of nursing students, or 81.4%, are between the ages of 19 and 21. Eighty percent were females. The 
bulk (93.0%) was comprised of freshmen. Academic stress, social support, and self-regulatory fatigue had total scores 
of 111.28 ± 29.38, 37.87 ± 6.70, and 45.53 ± 5.55,respectively. Academic stress was correlated with social support and 
self-regulatory fatigue (all p < 0.001). Social support was an intermediate variable (p < 0.001), with an intermediate 
effect value of 0.122, representing 32.35% of the total effect.

Conclusion:  Academic pressure is associated with an increase in self-regulatory fatigue, mediated by social support. 
Educational administrators should pay attention to the social support and resource supplement of nursing students, 
the adjustment and compensatory development of nursing students’ physical and mental resources, the advance-
ment of nursing students’ internal resource adjustment, and the reduction of their self-regulatory fatigue.
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Background
Stress, which can cause a variety of physiological changes 
and reactions, is defined as “the incapacity to cope with 
perceived (actual or perceived) hazards to mental, physi-
cal, emotional, and spiritual welfare [1].” College can be 
a stressful time for young adults transitioning into adult-
hood [2]. According to several factors, including environ-
mental changes, academic demands, higher education 
programs, competition with other students, the transition 
to independence, and failure, academic stress is currently 
the leading cause of stress for college students [3, 4]. It may 
even be higher than in high school. A public opinion poll 
found that approximately 80% of college students around 
the world said they were under academic stress [5].

The World Health Organization defines academic 
stress as “the perception by certain students of events in 
the learning process as a threat to themselves, resulting 
in a range of undesirable behaviors” (e.g., worry, anxi-
ety, or fear). It has been demonstrated that persistent 
learning stress can cause symptoms and issues such as 
low energy, depression, trouble concentrating, irritation, 
stress, and physical discomfort [6]. According to a poll of 
27,343 college students who were under academic stress, 
23% of college students reported feeling very stressed out 
and 91% reported having bad academic things happen 
to them in the previous 6 months [7]. This indicates that 
college students have reached a degree of academic stress 
that warrants considerable inquiry.

Chinese nursing students (referred to in this paper as 
“nursing students”) are the reserve army of China’s nurs-
ing career and have a significant impact on the growth 
of China’s nursing workforce. However, as a result of the 
impact of traditional Confucianism, the Chinese educa-
tional system is frequently based on a number of differ-
ent examinations or tests. This results in a high-stress 
atmosphere for Chinese students [8]. Academic burnout 
was observed to affect up to 39.29% of a sample of 733 
nursing students [9]. In a separate study, 58.34% of the 
students were in a moderate state of stress, and the Aca-
demic Stress Scale revealed that tests were the primary 
source of stress among students [10]. Therefore, adequate 
consideration should be given to the academic stress situ-
ation of nursing students, as excessive academic stress 
can expose them to additional detrimental effects.

Self-control can be defined as “the mental process 
through which a person overcomes, inhibits, or alters his 
or her impulses, thoughts, emotions, and behaviors in 
order to adhere to social norms and personally accepted 
global goals” [11]. self-regulatory fatigue occurs when 
people engage in self-control despite diminished voli-
tional activity capacity or willingness, which can result 
in a decline in individual management behavior and con-
fidence in one’s own ability to do so [12]. In the model of 

self-regulatory strength, all forms of self-regulation draw 
from the same finite internal resource or energy pool, 
called self-regulatory strength. To rephrase, a person’s 
capacity for self-control is finite, much like the “power” 
of their muscles. It can be challenging for people to prac-
tice further self-control when they make an effort but 
find that their behaviors use a significant amount of their 
own regulatory resources [13, 14].

This definition indicates that when nursing students 
are experiencing a great deal of academic pressure, their 
own resources continue to be depleted, their physical 
and mental compensation is not timely, and, as a possi-
ble consequence, their learning efficiency decreases, they 
experience depression, anxiety, fear, and other adverse 
psychological reactions, and they may even engage in 
a number of risky behaviors. However, the connection 
between academic stress and self-regulatory fatigue in 
nursing students has not been studied.

Social support can be characterized as support that 
boosts an individual’s psychological drive and provides 
an emotional, physiological, and cognitive contribution, 
and that comes from family, friends, and institutions 
[15]. It has recently been established that social support 
plays a significant role in the self-regulatory process of 
tiredness management and is an intrinsic incentive for 
individual resource recovery [16, 17]. Studies have also 
shown that social support has a protective effect on men-
tal health in stressful conditions and is a powerful pre-
dictor of overall health and well-being that can directly 
alter psychological processes such as evaluation, mood, 
and emotion [18]. Therefore, this study presents the idea 
that social support can successfully serve as a mediator 
between academic stress and self-regulatory fatigue.

Considering the importance of academic stress, social 
support, and self-regulatory fatigue for the healthy physical 
and psychological development of Chinese undergraduate 
nursing students, we thoroughly investigated the levels of 
academic, social, and self-regulatory fatigue among a group 
of Chinese nursing majors. The purpose of this study was 
to examine the relationship between these three variables, 
as well as the effects of academic stress on social support 
and self-regulatory fatigue, and the mediating role of social 
support between the other two variables, in order to pro-
vide empirical support for educational administrators to 
take effective, comprehensive measures to address self-reg-
ulatory fatigue among nursing students from the perspec-
tives of social support and resource suppleness.

Object and method
We conducted a cross-sectional study at two higher edu-
cation institutions in Heilongjiang Province, China. A 
structured online questionnaire was used to collect data 
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for building and testing a model of how nursing students 
deal with their self-regulatory fatigue.

Object
Participants were nursing students in grades 1 through 
4. The inclusion criteria were as follows: students who 
comprehended the purpose of the study and volun-
teered to take part were considered for inclusion. This 
study excluded subjects who did not respond to one or 
more questions.

The minimum sample size for structural equation 
modeling should be more than 10 times the number of 
paths to estimate in the model [19], so the minimum 
sample size for this study was 130 cases, and consider-
ing a deformation rate of 10%, the sample size for the 
study should be 140 cases.

Data collection method
The researcher modified the questionnaire to be com-
patible with the Questionnaire Star platform (https://​
www.​wjx.​cn/​vj/​PRuTQ​S0.​aspx). On the introductory 
screen, the survey’s objective, significance, and pro-
jected completion time were described. Six nursing stu-
dents were picked at random for the pre-survey, and the 
length of the questionnaire was between 5 and 10 min-
utes, with a reasonable number of participants for each. 
With the approval of the grade teachers. We recovered 
1703 questionnaires and discarded 906 invalid ones, 
for a valid recovery percentage of 46.80%. Exclusion 
criteria for invalid questionnaires include:(I) question-
naires with clearly regular responses, such as selecting 
the same option for all entries;(II) questionnaires with 
missing items; and (III) questionnaires completed in 
less than 5 minutes with inconsistent and logically con-
tradictory responses.

Ethics approval and consent to participate
The Ethics Committee of the Second Affiliated Hospi-
tal of Harbin Medical University approved this work 
(KY2022–119). Prior to the commencement of the 
investigation, participants were told of the objectives 
and methodology of the study; informed consent was 
acquired; and they were advised that participation 
was optional and that their replies would be treated 
anonymously. All methods comply with predetermined 
standards.

Survey tools

(a)	 General Information Questionnaire. Designed 
by the researcher, the variables gender, age, educa-
tional background, and grade are included.

(b)	 Self-regulated Fatigue Scale. The Self-regulated 
Fatigue Scale was compiled by Wang et  al. [20] 
Included were 16 items in 3 dimensions: cognitive 
control (6 items), emotional control (5 items), and 
behavioral control (5 items). The Likert5 grade scor-
ing method is adopted (1 point for very different 
opinions, 2 points for different opinions, 3 points 
for uncertainty, 4 points for agreement, and 5 points 
for very agreement). The total score range is 16 to 80 
points. The higher the score, the heavier the self-regu-
latory fatigue level. In this study, the Cronbach’s alpha 
coefficient of the scale was 0.877, the KMO num-
ber was 0.911, and the Bartlett’s value was 4187.029 
(p<0.0001), indicating excellent reliability and validity.

(c)	Social Support Rating Scale. The questionnaire is based 
on Xiao et al. [21]. Sun and colleagues [22] modified 
some items in the scale, changed “spouse” to “lover” 
and removed the item “children”. The scale includes 10 
items in 3 dimensions: objective support (3 items), sub-
jective support (4 items) and utilization of support (3 
items). The scoring principle of the scale is that items 
1 to 4 and 8 to 10 are scored 1, 2, 3, and 4 respectively. 
Article 5: total score of 4 items. In Articles 6 and 7, if 
the answer is “no source”, 0 points will be given. If the 
answer is “the following sources,” several points will be 
given. The total score ranges from 10 to 65. The higher 
the score, the more social support the nursing students 
perceive. In this study, the Cronbach’s alpha coefficient 
of the scale was 0.744, the KMO number was 0.686, 
and Bartlett’s value was 7332.850 (p<0.0001). Validity 
and dependability were adequate.

(d)	 Academic Stress Scale. The 2007 questionnaire cre-
ated by Tian LAN and Deng Qi [23] was chosen. The 
scale consists of 42 items distributed across 7 dimen-
sions: pressure on study prospects (9 items), pressure 
on academic competition (8 items), pressure on study 
effectiveness (8 items), pressure on study atmosphere 
(4 items), pressure on class workload (5 items), pres-
sure on study conditions (4 items), and pressure on 
family expectations (4 items). It utilized a 5-point Lik-
ert scale (1 point for not at all, 2 points for a little, 3 
points for the majority, 4 points for significantly, and 
5 points for entirely). The score range is 51–255, and 
the higher the score, the greater the learning strain. 
In this study, the Cronbach’s alpha coefficient of the 
scale was 0.967, the KMO number was 0.970, and the 
bartlett’s value was 22038.818 (p<0.0001). These val-
ues indicate strong reliability and validity.

Statistical method
The IBM SPPS Statistics and AMOS Graphics packages 
were used for data analysis in this study.

https://www.wjx.cn/vj/PRuTQS0.aspx
https://www.wjx.cn/vj/PRuTQS0.aspx
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Using descriptive statistics, Pearson was initially 
employed to examine the link between academic stress, 
social support, and self-regulatory fatigue (mean, stand-
ard deviation, skewness, and kurtosis).

Path analysis was performed using the structural equa-
tion model (Amos) to examine the relationship among 
variables. Skewness and kurtosis were first calculated 
based on normality. In this study, the skewness of the 
variables was found to vary between − 0.448 and 0.657, 
while the kurtosis values varied between − 0.364 and 
1.042. For normal distribution, skewness and kurtosis 
values within±2 range are considered acceptable [24]. 
The results show that the data from this study is appli-
cable to AMOS analysis. The goodness of fit of the 
structural model was calculated using the comparative 
fit index (CFI), the goodness of fit index (GFI), the nor-
mative fit index (NFI), the root mean square error of 
approximation (RMSEA), and the relative chi-square(χ2) 
analysis of the model’s goodness of fit/(df ). To ensure 
the significance of indirect and direct effects of variables 
included in Amos, 95% confidence intervals were applied.

The following adjustment rates were considered: the 
incremental rates (IFI, incremental fit index; CFI, com-
parative fit index; and TLI, Tucker Lewis index) had to 
show scores above 0.95; the error rates root mean square 
error of approximation (RMSEA) and standardized root 
mean square residual (SRMSR) were considered accept-
able values equal to or less than 0.06 and 0.08, respec-
tively; and finally, the values χ2/df, which was considered 
an acceptable value below 3.

We examined the direct and indirect impacts of self-
regulatory fatigue and social support on academic stress 
using the mediation model. In the mediation model, the 
effect of variables as mediators in explaining the relation-
ship between independent and dependent variables was 
studied.

Result
Common method deviation inspection
The examination was conducted using Harman’s single-
factor test. All variables were included to test the results 
of the non-rotating factor analysis. From the results, it 
was found that there were 12 factors with eigenvalues 
greater than 1, and the variation explained by the first 
factor was 20.895%, lower than the critical one of 40%. 
Therefore, there are no serious common methodological 
deviations in this study.

Participant characteristics
A total of 797 participants in the sample included 643 
(80.7%) women and 154 (19.3%) men. Age distribu-
tion: 124 (15.6%) were 16–18 years old, 649 (81.4%) were 
19–21 years old, and 24 (3.0%) were 22–24 years old. In 

terms of education, 27 (3.4%) were undergraduates and 
770 (96.6%) were specialists. In terms of grades, 741 
(93%) in the first grade, 9 (1%) in the second, 40 (5%) in 
the third, and 7 (0.9%) in the fourth.

Social support, academic stress and self‑regulatory fatigue 
scores of nursing students
The total score of academic stress of nursing students was 
111.28 ± 29.38 (skewness = − 0.448; kurtosis = 0.380), 
the total score of social support was 37.87 ± 6.70 (skew-
ness = 0.069; kurtosis = 0.054), and the total score of self-
regulatory fatigue was 45.53 ± 5.55 (skewness = 0.358; 
kurtosis = 0.526). See Table 1 for details.

Correlation among social support, academic stress 
and self‑regulatory fatigue of nursing students
Academic stress was negatively correlated with social 
support (r = − 0.236, p < 0.01), academic stress was posi-
tively correlated with self-regulatory fatigue (r = 0.257, 
p < 0.01), and academic stress was negatively correlated 
with self-regulatory fatigue (r = − 0.190, p < 0.01). The 
results are shown in Table 2.

A test of the mediating influence of social support 
on the relationship between academic stress 
and self‑regulatory exhaustion in nursing students
In this study, the nonparametric percentile bootstrap 
program with Amos bias correction was used to test the 
significance of the mediating effect. 5000 samples were 
randomly selected from the original sample (n = 797) to 
reduce class I errors in statistical reasoning caused by 
data. According to the theoretical assumptions of this 
study, during the modeling process, the academic pres-
sure of nursing students (seven latent variables: learning 
prospect pressure, academic competition pressure, learn-
ing effectiveness pressure, learning atmosphere pressure, 
schoolwork burden pressure, learning condition pres-
sure, and family expectation pressure) was taken as the 
predictive variable, and social support (three latent vari-
ables: objective support, subjective support, and utiliza-
tion of support) was taken as the intermediary variable. 
Self-regulated fatigue (three latent variables: cognitive 
control, behavioral control, and emotional control) is 
used as the effect variable to establish the intermediary 
effect structural equation model, and the maximum like-
lihood ratio method is used to establish the correlation 
between residuals according to the correction indicators 
given by the model, so as to appropriately improve the 
model fitting, as shown in Fig. 1. Each fitting index of the 
structural equation model meets the ideal standard, and 
the model is well adapted, as shown in Table 3.
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Estimated parameters among academic stress, social 
support and self‑regulatory fatigue of nursing students
The regression coefficients of social support in the two 
paths of nursing students’ academic stress (B = -0.295, 
p < 0.001) and self-regulatory fatigue (B = -0.413, 
p < 0.001) were significant. Therefore, the mediating 
effect of social support was significant. Academic stress 
of nursing students has a positive predictive effect on 
self-regulatory fatigue (B = 0.253, p < 0.001). See Table  4 
for details.

Calculation of total effect, direct effect and intermediary 
effect
Social support played a part in the mediating 
effect between nurses’ work stress and self-regu-
latory fatigue, and the mediating effect value was 
(− 0.295 × − 0.413) = 0.122. The total effect (intermedi-
ary effect + direct effect) is (0.122 + 0.253) =0.375. The 
ratio of intermediary effect to total effect is 32.35%. See 
Table 5 for details.

Discussion
Nursing students’ levels of social support, academic stress, 
and self‑regulatory fatigue
Consistent with the findings of McLean [25] and Wang 
[26], the total score of social support for nursing students 
in this study was 37.87 ± 6.70, indicating a moderate level 
according to the scale rating criteria. This may be because 
Chinese universities now have more professors and poli-
cies designed to provide college students with greater 
academic help and guidance. In addition, educational 
institutions in China today provide a broader range of 
training and practical activities, both inside and outside 
of the classroom, giving students greater opportunity for 
social activities and a sense of accomplishment and sup-
port [26]. Among the three categories of social support, it 
is important to note that subjective support scores were 
high, while support usage ratings were relatively low, 
indicating that certain students were less able to utilize 
the available social support resources. It is recommended 
that educational administrators mobilize adequate social 
support forces through active communication platforms, 
magnetic learning settings, family connection, and psy-
chological counseling.

Nursing students are experiencing moderate to high levels 
of academic pressure
In this study, the total academic stress score of nurs-
ing students was 118.28 ± 29.38 with a total score of 140, 
which is high and similar to Wang et  al.’s finding [27]. 
According to the Selameab [28] report, 56.3% of nurs-
ing students felt unmanageable stress in the preceding 

Table 1  Scores of social support, academic stress and self-regulatory fatigue of nursing students (n = 797)

Variable Min Max Average Standard Skewness Kurtosis

Total academic stress score 42.00 209.00 118.28 29.38 −0.448 0.380

  Learning prospect pressure 9.00 45.00 26.23 6.29 -0.379 0.379

  Academic competitive pressure 8.00 40.00 22.86 6.20 −0.360 0.375

  Learning effectiveness pressure 8.00 40.00 23.41 6.45 −0.417 0.308

  Learning atmosphere pressure 4.00 20.00 10.05 3.43 −0.190 − 0.364

  Schoolwork burden pressure 5.00 25.00 14.50 4.52 −0.286 0.035

  Learning condition pressure 4.00 20.00 10.97 3.43 −0.372 − 0.091

  Family expectation pressure 4.00 20.00 10.26 3.42 −0.268 −0.276

Total score of social support 15.00 59.00 37.87 6.70 0.069 0.054

  Subjective support 8.00 28.00 21.12 3.85 -0.308 −0.308

  Objective support 3.00 20.00 9.21 2.76 −0.657 −0.454

  Utilization of support 3.00 12.00 7.54 1.95 0.342 0.199

Total score of self-regulatory fatigue 29.00 65.00 45.53 5.55 0.358 0.526

  Cognitive control 10.00 29.00 19.68 2.38 −0.152 1.042

  Behavior control 7.00 24.00 12.76 2.83 0.472 0.150

  Emotion control 5.00 24.00 13.10 3.10 0.294 −0.036

Table 2  Correlation analysis results of social support, academic 
stress and self-regulatory fatigue of nursing students (n = 797)

a Significant at 0.01 level (double tailed)

Variable Social support Academic 
pressure

Self-
regulatory 
fatigue

Social support 1

Academic pressure −0.236a 1

Self-regulatory fatigue −0.190a 0.257a 1
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30 days. As mentioned in the paper, learning and life, 
imbalances in leisure, sleep issues, competitive emotions, 
rigorous periodic testing, fear of failure, and high parental 
expectations all contribute to higher academic stress [29]. 
Moreover, nursing is a unique profession that focuses on 
protecting the health and lives of patients, particularly in 
a “patient-centered” work environment. Due to the nature 
of the position and the current training requirements, 
nursing students must not only master the professional 

competencies of serving patients but they must also 
actively study interpersonal communication courses to 
enhance their ability to handle clinical emergencies, which 
increases the academic pressure on nursing students. 
Administrators of nursing education should therefore 
pay close attention to the academic performance of nurs-
ing students and manage their academic stress in a timely 
manner by enhancing psychological communication 
channels and cultivating psychological diversion skills.

Fig. 1  A mediated model of social support mediating academic stress and self-regulatory fatigue in nursing students

Table 3  Structural equation model fitting index (n = 797)

CMIN/df Maximum likelihood ratio χ2 values / degrees of freedom, GFI Goodness of fit index, AGFI Adjusted goodness of fit index, RFI Relative fitness index, NFI 
Standard fit index, CFI Comparative fit index, IFI Value added index, TLI Nonstandard fit index, RMSEA Mean square sum square root of progressive residuals

Project χ2 CMIN/df GFI AGFI RFI NFI CFI IFI TLI RMSEA

Modified fitting index 78.294 3.262 0.979 0.960 0.962 0.974 0.982 0.982 0.973 0.053

Acceptable standards – < 5 > 0.9 > 0.9 > 0.9 > 0.9 > 0.9 > 0.9 > 0.9 < 0.08

Table 4  Estimated parameters and 95% CI between academic stress, social support and self-regulatory fatigue of nursing students 
(n = 797)

Standardized Regression Weights

Project Estimate SE Z(sig.) confidence interval

Boot CI Upper Boot CI Lower

self-regulatory fatigue < −-- academic stress 0.253 0.052 4.865(p<0.001) 0.144 0.348

social support < −- academic pressure −0.295 0.044 6.705(p<0.001) −0.379 − 0.211

self-regulatory fatigue < −- social support − 0.413 0.055 7.509(p<0.001) −0.514 − 0.300
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Nursing students’ self‑regulatory fatigue is at a moderate 
degree
The total self-regulatory fatigue scores of nursing stu-
dents in the present study were moderate at 45.53 ± 5.55, 
similar to the previous findings [30]. According to stud-
ies, prolonged, high-intensity role stress can exacerbate 
mental health damage and lead to emotional exhaustion 
[31, 32]. The self-regulatory power model proposed by 
Baumeister suggests that the implementation of self-
control is dependent on limited energy resources, just as 
human muscles fatigue after a certain period of exercise. 
Self-control behavior will lead to the depletion of psycho-
logical resources, which will, in the short term, hinder the 
implementation of future self-control behaviors [33–35]. 
Under the influence of high academic pressure, nurs-
ing students require long periods of physical and energy 
effort, and in the continuous loss of resources, they will 
experience psychological discomfort and accumulated 
stress, and their self-control will be gradually depleted, 
leading to academic exhaustion, emotional fatigue, and 
even interpersonal aggression and practice errors, as well 
as other failures of self-mastery. Therefore, educational 
administrators should focus on enhancing the psychologi-
cal training of nursing students and supplementing their 
internal resources to facilitate their own timely and effec-
tive physical and mental adjustment.

Correlations analysis of social support, nursing students’ 
academic stress, and self‑regulatory fatigue
This study shows that perceived support was signifi-
cantly and negatively correlated with nursing students’ 
academic stress (r = − 0.236, p < 0.01), which is consist-
ent with the findings of Tian et al. [36], who found that 
good support can increase a student’s sense of belonging, 
decrease academic burnout, and motivate them to learn, 
thereby reducing their academic stress. Secondly, the 
study revealed that social support was significantly and 
negatively related to self-regulatory fatigue (r = − 0.190, 
p < 0.01), which is consistent with the findings of my pre-
vious study on nursing staff, which indicated that social 

support can somehow compensate for the depletion of 
emotional resources and thus mitigate the negative util-
ity of emotional depletion [37]. In addition, this study 
revealed a significant and positive correlation between 
self-regulatory fatigue and academic stress among nurses 
(r = 0.257, p < 0.01). Consequently, it suggests that the 
higher the academic stress and the lower the social sup-
port of nursing students, the greater their self-regulatory 
fatigue scores and susceptibility to self-regulatory fatigue.

Path analyses of the effects of social support and academic 
stress on self‑regulatory fatigue in nursing students
The results of this study showed that the path coefficient 
of social support in the effect of academic stress on nurs-
ing students (B = -0.295, p  < 0.001) and the path coef-
ficient of social support in the effect of self-regulatory 
fatigue (B = -0.413, p  < 0.001) both reached significant 
levels, while the path coefficient of academic stress in 
the effect of self-regulatory fatigue of nursing students 
(B  = 0.253, p  < 0.001), which indicated that social The 
mediating effect of social support was significant and 
partially mediated between nursing students’ academic 
stress and self-regulatory fatigue with a mediating value 
of (− 0.295 × − 0.413) =0.122. As mentioned in the study, 
social support is often considered an important compen-
sator, buffering individual psychological responses when 
faced with challenging circumstances and is considered 
a moderator of the relationship between stressors and 
psychological outcomes [38]. Thus, educational adminis-
trators should focus on “energy depletion” and “resource 
replenishment” and pay attention to the regulation and 
compensatory development of nursing students’ physical 
and psychological resources.

Strengths and limitations
This looked into the connection between academic 
stress, social stress, and self-regulatory fatigue in nurs-
ing students, which is one of its greatest strengths. To 
our knowledge, this is the first study to simultaneously 
examine these three variables among student nurses. 
The present study also revealed a moderate level of self-
fatigue among nursing students, which should be paid 
attention to and has been described infrequently in pre-
vious research. Importantly, this study examines the 
social support pathway surrounding the physical and 
mental adjustment of current nursing students. There-
fore, it is recommended that educational administrators 
in the future provide strategies such as peer strength [39], 
emotional support from families [40, 41], and supportive 
teachers [42, 43] to facilitate the recovery of physical and 
mental sources of strength for students through effec-
tive counseling and supportive training [44–46]. The low 
recovery rate of 46.80% in this study can be partly blamed 

Table 5  Overall effect, direct effect, and intermediary effect 
breakdowns

The bootstrap method estimates the standard error of indirect effects and the 
lower and upper limits of 95% confidence intervals

Effect value Boot CI 
Upper

Boot CI 
Lower

Relative 
effect 
value

Total effect 0.375 0.277 0.456

Direct effect 0.253 0.144 0.348 67.65%

Mediating 
effect

0.122 0.079 0.177 32.35%
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on the fact that students were busy with their studies and 
didn’t have time to fill out the scale.

Obviously, every study will have its limits. First, our 
study is a cross-sectional investigation that can only 
explain the correlation between academic stress, social 
support, and self-regulatory exhaustion among nursing 
students, not their causal link. Ideally, future research 
should involve national and multicenter investigations. 
Second, the questionnaire was selected using a conveni-
ence sampling method, which may have influenced the 
sample’s representativeness due to probable selection 
bias. Nonetheless, we acquired a sample of 797 respond-
ents, and this large sample partially compensated for this 
shortcoming. Thirdly, the majority of participants in the 
general demographic characteristics were female and 
between the ages of 19 and 21, although these demo-
graphic aspects were not adjusted for in the model 
tests conducted by the authors, which could have influ-
enced the results. In future studies, we will think about 
how adjusting for demographic factors might affect the 
results.

Summary
In addition to demonstrating the effect of nursing stu-
dents’ academic stress on self-regulatory fatigue, this 
study also reveals the mediating role of social support 
in the interaction between nursing students’ academic 
stress and self-regulatory fatigue, which has implications 
for widening and deepening research on the relationship 
between nursing students’ academic stress and self-reg-
ulatory fatigue. In particular, with respect, it provides a 
complementary resource perspective for nursing educa-
tion administrators to alleviate the students’ self-regula-
tory fatigue.

Acknowledgements
All authors read and approved the final draft and agreed to publish it.

Authors’ contributions
ZY is responsible for all the research and conceptual design; data analysis 
and interpretation; and is a major contributor to writing manuscripts. ZP is 
responsible for research design, research data collection, and research manu-
script revision. CD is responsible for the revision of the research manuscript. 
NQ participated in research design and is responsible for data collection. PD 
is responsible for research conception and research manuscript revision. SA 
participates in data collection and analysis. JH participates in data collection 
and analysis. DZ is responsible for research and design, data statistical analysis, 
and research manuscript revision. The author(s) read and approved the final 
manuscript.

Funding
The funds for this research come from the key projects of Heilongjiang 
Education Science “13th five-year plan” in 2021 (Project No.: GJB1421294), 
the project of Heilongjiang Higher Education Teaching Reform (Project No.: 
SJGY20210547) and the Heilongjiang College Students’ innovation and entre-
preneurship training plan (Project No.: 202210226075). The funding agencies 
provide financial support for the design and collection of this study, data 
analysis, and article publication.

Availability of data and materials
Data sets used and / or analyzed during the current study may be obtained 
from the appropriate authors upon reasonable request.

Declarations

Ethics approval and consent to participate
This research was sanctioned by the Ethics Committee of the Second Affiliated 
Hospital of Harbin Medical University in accordance with ethical protocol 
KY2022–119. Prior to the commencement of this inquiry, participants were 
told of the purpose and methodology of this study, got informed consent 
from the participants, and were aware that their participation was volun-
tary. The participants were also told that the researcher would answer their 
questions and keep their information confidential. This study confirms that 
all methods were performed in accordance with relevant guidelines and 
regulations.

Consent for publication
Agree to publish: ‘Not applicable’.

Competing interests
Contention for interests: The authors have no competitive interest in this 
study.

Author details
1 The Second Affiliated Hospital of Harbin Medical University, Student Depart-
ment, Internship Researcher, 246 Xuefu Road, Heilongjiang Province, Har-
bin 150086, China. 2 Heilongjiang University of Chinese Medicine, 24 Heping 
Road, Harbin, Heilongjiang Province 150040, China. 3 Heilongjiang Nursing 
College, Advanced Practice Nurse, Comprehensive Department of Nursing 
Education and Research, 209 Xuefu Road, Harbin, Heilongjiang Province 
150086, China. 4 Student Department, the Second Affiliated Hospital of Harbin 
Medical University, 246 Xuefu Road, Harbin, Heilongjiang Province 150086, 
China. 5 Department of Neurology, The Second Affiliated Hospital of Harbin 
Medical University, 246 Xuefu Road, Harbin, Heilongjiang Province 150086, 
China. 6 Department of Ultrasound Medicine, The Second Affiliated Hospital 
of Harbin Medical University, 246 Xuefu Road, Harbin, Heilongjiang Province 
150086, China. 

Received: 26 June 2022   Accepted: 21 October 2022

References
	1.	 Rois R, Ray M, Rahman A, Roy SK. Prevalence and predicting factors of 

perceived stress among Bangladeshi university students using machine 
learning algorithms. J Health Popul Nutr. 2021;40:50. https://​doi.​org/​10.​
1186/​s41043-​021-​00276-5.

	2.	 Ji L, Chen C, Hou B, Ren D, Yuan F, Liu L, et al. A study of negative life 
events driven depressive symptoms and academic engagement in Chi-
nese college students. Sci Rep. 2021;11:17160. https://​doi.​org/​10.​1038/​
s41598-​021-​96768-9.

	3.	 Yaribeygi H, Panahi Y, Sahraei H, Johnston TP, Sahebkar A. The impact of 
stress on body function: a review. EXCLI J. 2017;16:1057–72. https://​doi.​
org/​10.​17179/​excli​2017-​480.

	4.	 Ma Y, Zhang B, Meng Y, Cao Y, Mao Y, Qiu C. Perceived stress and 
depressive symptoms among Chinese college students: a moderated 
mediation model of biorhythm and ego resilience. Front Public Health. 
2022;10:951717. https://​doi.​org/​10.​3389/​fpubh.​2022.​951717.

	5.	 Nguyen MT, Nguyen TG, Tran TTA, Nguyen TTN, Le DD, Nguyen TTB, et al. 
Network analysis of psychological factors related to academic pressure 
faced by medical students in the central and highland regions of Viet-
nam. Med Educ Online. 2022;27:2007577. https://​doi.​org/​10.​1080/​10872​
981.​2021.​20075​77.

	6.	 Zhang C, Shi L, Tian T, Zhou Z, Peng X, Shen Y, et al. Associations between 
academic stress and depressive symptoms mediated by anxiety symp-
toms and hopelessness among Chinese college students. Psychol Res 
Behav Manag. 2022;15:547–56. https://​doi.​org/​10.​2147/​PRBM.​S3537​78.

https://doi.org/10.1186/s41043-021-00276-5
https://doi.org/10.1186/s41043-021-00276-5
https://doi.org/10.1038/s41598-021-96768-9
https://doi.org/10.1038/s41598-021-96768-9
https://doi.org/10.17179/excli2017-480
https://doi.org/10.17179/excli2017-480
https://doi.org/10.3389/fpubh.2022.951717
https://doi.org/10.1080/10872981.2021.2007577
https://doi.org/10.1080/10872981.2021.2007577
https://doi.org/10.2147/PRBM.S353778


Page 9 of 10Yuhuan et al. BMC Medical Education          (2022) 22:789 	

	7.	 Chen Y, Liu X, Yan N, Jia W, Fan Y, Yan H, et al. Higher academic stress 
was associated with increased risk of overweight and obesity among 
college students in China. Int J Environ Res Public Health. 2020;17:5559. 
https://​doi.​org/​10.​3390/​ijerp​h1715​5559.

	8.	 Qi S, Qin Z, Wang N, Tse LA, Qiao H, Xu F. Association of academic 
performance, general health with health-related quality of life in 
primary and high school students in China. Health Qual Life Outcomes. 
2020;18:339. https://​doi.​org/​10.​1186/​s12955-​020-​01590-y.

	9.	 Wang J, Bu L, Li Y, Song J, Li N. The mediating effect of academic 
engagement between psychological capital and academic burnout 
among nursing students during the COVID-19 pandemic: a cross-
sectional study. Nurse Educ Today. 2021;102:104938. https://​doi.​org/​10.​
1016/j.​nedt.​2021.​104938.

	10.	 Aziz F, Khan MF. Association of Academic Stress, acne symptoms and 
other physical symptoms in medical students of King Khalid University. 
Int J Environ Res Public Health. 2022;19:8725. https://​doi.​org/​10.​3390/​
ijerp​h1914​8725.

	11.	 Lindner C, Nagy G, Ramos Arhuis WA, Retelsdorf J. A new perspective 
on the interplay between self-control and cognitive performance: 
modeling progressive depletion patterns. PLoS One. 2017;12:e0180149. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​01801​49.

	12.	 Muraven M, Baumeister RF, Tice DM. Longitudinal improvement of 
self-regulation through practice: building self-control strength through 
repeated exercise. J Soc Psychol. 1999;139:446–57. https://​doi.​org/​10.​
1080/​00224​54990​95984​04.

	13.	 Baumeister RF, Vohs KD, Tice DM. The strength model of self-control. 
Curr Dir Psychol Sci. 2007;16:351–6. https://​doi.​org/​10.​1111/j.​1467-​
8721.​2007.​00534.x.

	14.	 Baumeister RF, Bratslavsky E, Muraven M, Tice DM. Ego depletion: is 
the active self a limited resource? J Pers Soc Psychol. 1998;74:1252–65. 
https://​doi.​org/​10.​1037//​0022-​3514.​74.5.​1252.

	15.	 Yenen ET, Çarkit E. Fear of COVID-19 and general self-efficacy among 
Turkish teachers: mediating role of perceived social support. Curr 
Psychol. 2021. https://​doi.​org/​10.​1007/​s12144-​021-​02306-1.

	16.	 Xi Y, Xu Y, Wang Y. Too-much-of-a-good-thing effect of external 
resource investment-A study on the moderating effect of psychologi-
cal capital on the contribution of social support to work engagement. 
Int J Environ Res Public Health. 2020;17:437. https://​doi.​org/​10.​3390/​
ijerp​h1702​0437.

	17.	 Johnsen TL, Eriksen HR, Indahl A, Tveito TH. Directive and nondirec-
tive social support in the workplace - is this social support distinc-
tion important for subjective health complaints, job satisfaction, and 
perception of job demands and job control? Scand J Public Health. 
2018;46:358–67. https://​doi.​org/​10.​1177/​14034​94817​726617.

	18.	 Li F, Luo S, Mu W, et al. Effects of sources of social support and resil-
ience on the mental health of different age groups during the COVID-
19 pandemic. BMC Psychiatry. 2021;21:16. https://​doi.​org/​10.​1186/​
s12888-​020-​03012-1.

	19.	 Tarka P. An overview of structural equation modeling: its begin-
nings, historical development, usefulness and controversies in the 
social sciences. Qual Quant. 2018;52:313–54. https://​doi.​org/​10.​1007/​
s11135-​017-​0469-8.

	20.	 Wang LG, Zhang JY, Wang J, Tao T, Fan CL, Gao WB. Validity and reliabili-
tyof the Chinese version of the self-regulatory fatigue scale in young 
adults. Chin Ment Health J. 2015;4:290–4. (in Chinese). https://doi.
org/10.3969/j.issn.1000–6729.2015.04.010.

	21.	 Xiao S Y. The theoretical basis and research application of social support 
rating scale. J Clin Psychiatry. 1994:98–100.

	22.	 Sun YC, Wang CJ, Zhang X Z. Study on the correlation between profes-
sional attitude and social support of junior undergraduate nursing 
students J Nurs Sci 2010;25:67–8.(in Chinese). https://​doi.​org/​10.​3870/​
hlxzz.​2010.​12.​067.

	23.	 Tian L, Deng Q. Preliminary development of college Students’ learning 
stress questionnaire. Chin J Behav Med, 2007;16:3. (in Chinese). https://​
doi.​org/​10.​3760/​cma.j.​issn.​1674-​6554.​2007.​08.​034.

	24.	 George D, Mallery P. SPSS for windows step by step : a simple guide and 
reference, 17.0 update. Comput Softw. 2010; http://​libra​ry.​oum.​edu.​my/​
oumlib/​node/​598170.

	25.	 McLean L, Gaul D, Penco R. Perceived social support and stress: a study 
of 1st year students in Ireland. Int J Ment Health Addict. 2022. https://​doi.​
org/​10.​1007/​s11469-​021-​00710-z.

	26.	 Wang YH, Shi ZT. The influence of social support on sexual mental health 
of female college students. Medicine (Baltimore). 2018;97:e11525. https://​
doi.​org/​10.​1097/​MD.​00000​00000​011525.

	27.	 Wang W, Xu H, Wang B, Zhu E. The mediating effects of learning motiva-
tion on the association between perceived stress and positive-deactivat-
ing academic emotions in nursing students undergoing skills training. J 
Korean Acad Nurs. 2019;49:495–504. https://​doi.​org/​10.​4040/​jkan.​2019.​
49.4.​495.

	28.	 Selameab T, Mason MR. Addressing workforce disparities by improv-
ing the academic resilience and professionalism of health science 
students through structured and targeted supports. Front Public Health. 
2021;9:634548. https://​doi.​org/​10.​3389/​fpubh.​2021.​634548.

	29.	 Chyu EPY, Chen JK. Associations between academic stress, mental 
distress, academic self-disclosure to parents and school engagement in 
Hong Kong. Front Psychiatry. 2022;13:911530. https://​doi.​org/​10.​3389/​
fpsyt.​2022.​911530.

	30.	 Chen D, Zhang Y, Lin J, Pang D, Cheng D, Si D. Factors influenc-
ing bedtime procrastination in junior college nursing students: a 
cross-sectional study. BMC Nurs. 2022;21:97. https://​doi.​org/​10.​1186/​
s12912-​022-​00881-7.

	31.	 Diekmann K, Böckelmann I, Karlsen HR, Lux A, Thielmann B. Effort-reward 
imbalance, mental health and burnout in occupational groups that face 
mental stress. J Occup Environ Med. 2020;62:847–52. https://​doi.​org/​10.​
1097/​JOM.​00000​00000​001978.

	32.	 Yang Y, Yang P. Effect of college Students’ academic stress on anxiety 
under the background of the normalization of COVID-19 pandemic: the 
mediating and moderating effects of psychological capital. Front Psychol. 
2022;13:880179. https://​doi.​org/​10.​3389/​fpsyg.​2022.​880179.

	33.	 Muraven M, Tice DM, Baumeister RF. Self-control as limited resource: 
regulatory depletion patterns. J Pers Soc Psychol. 1998;74(3):774–89. 
https://​doi.​org/​10.​1037//​0022-​3514.​74.3.​774.

	34.	 Segerstrom SC, Nes LS. Heart rate variability reflects self-regulatory 
strength, effort, and fatigue. Psychol Sci. 2007;18:275–81. https://​doi.​org/​
10.​1111/j.​1467-​9280.​2007.​01888.x.

	35.	 Wagner DD, Altman M, Boswell RG, Kelley WM, Heatherton TF. Self-
regulatory depletion enhances neural responses to rewards and impairs 
top-down control. Psychol Sci. 2013;24:2262–71. https://​doi.​org/​10.​1177/​
09567​97613​492985.

	36.	 Tian J, Zhang M, Zhou H, Wu J. College satisfaction, sense of achieve-
ment, student happiness and sense of belonging of freshmen in 
Chinese private colleges: mediation effect of emotion regulation. Int J 
Environ Res Public Health. 2021;18:11736. https://​doi.​org/​10.​3390/​ijerp​
h1822​11736.

	37.	 Zhang Yuhuan, Pang Dong, Tai Chunling, Chen Dong. The level 
and determinants of self-regulatory fatigue of clinical nurses J Nurs 
Sci. 2021;36:50–3. (in Chinese). https://​doi.​org/​10.​3870/j.​issn.​1001-​4152.​
2021.​04.​050.

	38.	 Wawrzynski SE, Schaefer MR, Schvaneveldt N, Alderfer MA. Social support 
and siblings of children with cancer: a scoping review. Psychooncology. 
2021;30:1232–45. https://​doi.​org/​10.​1002/​pon.​5689.

	39.	 Vargas-Madriz LF, Konishi C. The relationship between social support and 
student academic involvement: the mediating role of school belonging. 
Can J Sch Psychol. 2021;36:290–303. https://​doi.​org/​10.​1177/​08295​73521​
10347​13.

	40.	 Santos DGMD, Pallone JM, Manzini CSS, Zazzetta MS, Orlandi FS. Relation-
ship between frailty, social support and family functionality of hemodi-
alysis patients: a cross-sectional study. Sao Paulo Med J. 2021;139:570–5. 
https://​doi.​org/​10.​1590/​1516-​3180.​2021.​0089.​R1.​09042​21.

	41.	 Li R, Tang R, Li Z, Jiang H, Liu X, Wang W. The influence of family function 
on occupational attitude of Chinese nursing students in the probation 
period: the moderation effect of social support. J Korean Acad Nurs. 
2021;51:746–57. https://​doi.​org/​10.​4040/​jkan.​21103.

	42.	 Pinks D, Warren-James M, Katsikitis M. Does a peer social sup-
port group intervention using the cares skills framework improve 
emotional expression and emotion-focused coping in paramedic 
students? Australas Emerg Care. 2021;24:308–13. https://​doi.​org/​10.​
1016/j.​auec.​2021.​03.​005.

	43.	 Abuhamdah SMA, Naser AY, Abdelwahab GM, AlQatawneh A. The 
prevalence of mental distress and social support among university 
students in Jordan: a cross-sectional study. Int J Environ Res Public Health. 
2021;18:11622. https://​doi.​org/​10.​3390/​ijerp​h1821​11622.

https://doi.org/10.3390/ijerph17155559
https://doi.org/10.1186/s12955-020-01590-y
https://doi.org/10.1016/j.nedt.2021.104938
https://doi.org/10.1016/j.nedt.2021.104938
https://doi.org/10.3390/ijerph19148725
https://doi.org/10.3390/ijerph19148725
https://doi.org/10.1371/journal.pone.0180149
https://doi.org/10.1080/00224549909598404
https://doi.org/10.1080/00224549909598404
https://doi.org/10.1111/j.1467-8721.2007.00534.x
https://doi.org/10.1111/j.1467-8721.2007.00534.x
https://doi.org/10.1037//0022-3514.74.5.1252
https://doi.org/10.1007/s12144-021-02306-1
https://doi.org/10.3390/ijerph17020437
https://doi.org/10.3390/ijerph17020437
https://doi.org/10.1177/1403494817726617
https://doi.org/10.1186/s12888-020-03012-1
https://doi.org/10.1186/s12888-020-03012-1
https://doi.org/10.1007/s11135-017-0469-8
https://doi.org/10.1007/s11135-017-0469-8
https://doi.org/10.3870/hlxzz.2010.12.067
https://doi.org/10.3870/hlxzz.2010.12.067
https://doi.org/10.3760/cma.j.issn.1674-6554.2007.08.034
https://doi.org/10.3760/cma.j.issn.1674-6554.2007.08.034
http://library.oum.edu.my/oumlib/node/598170
http://library.oum.edu.my/oumlib/node/598170
https://doi.org/10.1007/s11469-021-00710-z
https://doi.org/10.1007/s11469-021-00710-z
https://doi.org/10.1097/MD.0000000000011525
https://doi.org/10.1097/MD.0000000000011525
https://doi.org/10.4040/jkan.2019.49.4.495
https://doi.org/10.4040/jkan.2019.49.4.495
https://doi.org/10.3389/fpubh.2021.634548
https://doi.org/10.3389/fpsyt.2022.911530
https://doi.org/10.3389/fpsyt.2022.911530
https://doi.org/10.1186/s12912-022-00881-7
https://doi.org/10.1186/s12912-022-00881-7
https://doi.org/10.1097/JOM.0000000000001978
https://doi.org/10.1097/JOM.0000000000001978
https://doi.org/10.3389/fpsyg.2022.880179
https://doi.org/10.1037//0022-3514.74.3.774
https://doi.org/10.1111/j.1467-9280.2007.01888.x
https://doi.org/10.1111/j.1467-9280.2007.01888.x
https://doi.org/10.1177/0956797613492985
https://doi.org/10.1177/0956797613492985
https://doi.org/10.3390/ijerph182211736
https://doi.org/10.3390/ijerph182211736
https://doi.org/10.3870/j.issn.1001-4152.2021.04.050
https://doi.org/10.3870/j.issn.1001-4152.2021.04.050
https://doi.org/10.1002/pon.5689
https://doi.org/10.1177/08295735211034713
https://doi.org/10.1177/08295735211034713
https://doi.org/10.1590/1516-3180.2021.0089.R1.0904221
https://doi.org/10.4040/jkan.21103
https://doi.org/10.1016/j.auec.2021.03.005
https://doi.org/10.1016/j.auec.2021.03.005
https://doi.org/10.3390/ijerph182111622


Page 10 of 10Yuhuan et al. BMC Medical Education          (2022) 22:789 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	44.	 Asken MJ, Shrimanker I, Bhattarai S, Hortian V, Slaven V, Nookala V. 
Interns’ anticipatory anxiety about cardiopulmonary resuscitation: 
reducing it while bolstering confidence with psychological skills 
training. Intern Emerg Med. 2021;16:2009–11. https://​doi.​org/​10.​1007/​
s11739-​021-​02768-y.

	45.	 O’Sullivan E, Gogan E, Doyle L, Donohue G. Decider life skills training as 
a method of promoting resilience with mental health student nurses on 
clinical placement. Nurse Educ Pract. 2021;56:103222. https://​doi.​org/​10.​
1016/j.​nepr.​2021.​103222.

	46.	 Zhou Y, Huang S, Poythress E, Stolar A, Appelbaum N. The incremental 
influence of course leadership, team dynamics, and psychological safety 
on personal empathy and burnout. Acad Med. 2021;96:S222–3. https://​
doi.​org/​10.​1097/​ACM.​00000​00000​004269.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s11739-021-02768-y
https://doi.org/10.1007/s11739-021-02768-y
https://doi.org/10.1016/j.nepr.2021.103222
https://doi.org/10.1016/j.nepr.2021.103222
https://doi.org/10.1097/ACM.0000000000004269
https://doi.org/10.1097/ACM.0000000000004269

	The association between academic stress, social support, and self-regulatory fatigue among nursing students: a cross-sectional study based on a structural equation modelling approach
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Object and method
	Object
	Data collection method
	Ethics approval and consent to participate
	Survey tools
	Statistical method

	Result
	Common method deviation inspection
	Participant characteristics
	Social support, academic stress and self-regulatory fatigue scores of nursing students
	Correlation among social support, academic stress and self-regulatory fatigue of nursing students
	A test of the mediating influence of social support on the relationship between academic stress and self-regulatory exhaustion in nursing students
	Estimated parameters among academic stress, social support and self-regulatory fatigue of nursing students
	Calculation of total effect, direct effect and intermediary effect

	Discussion
	Nursing students’ levels of social support, academic stress, and self-regulatory fatigue
	Nursing students are experiencing moderate to high levels of academic pressure
	Nursing students’ self-regulatory fatigue is at a moderate degree
	Correlations analysis of social support, nursing students’ academic stress, and self-regulatory fatigue
	Path analyses of the effects of social support and academic stress on self-regulatory fatigue in nursing students
	Strengths and limitations
	Summary

	Acknowledgements
	References


