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Abstract

Background The COVID-19 pandemic has variably affected the stress levels among students. Nursing students,

as the reserve force of medical resources and the successors of frontline nursing staff, warrant particular attention
regarding their stress levels. This study investigates the relationship between emotional empathy, emotional
intelligence, and COVID-19-related stress in nursing students and examines the masking role of emotional intelligence
in this relationship.

Methods A cross-sectional study was conducted from March to June 2023 using multi-stage sampling method

to recruit 1126 nursing students from a medical university. Participants completed a demographic information
questionnaire, the COVID-19 Student Stress Questionnaire, the Multidimensional Emotional Empathy Scale, and
the Trait Meta-Mood Scale. Data were analyzed using t-tests/ one-way ANOVA, Pearson correlations, multiple linear
regression, and the PROCESS macro program to examine the relationships between emotional empathy, emotional
intelligence, and COVID-19-related stress, as well as the masking role of emotional intelligence.

Results Statistically significant differences were observed in COVID-19-related stress scores among nursing students
from different residential areas (P < 0.05); Emotional empathy was significantly positively correlated with emotional
intelligence and its dimensions. Emotional empathy also showed a significant positive correlation with COVID-19-
related stress. Emotional intelligence and its dimensions were significantly negatively correlated with COVID-19-
related stress; Emotional empathy and emotional intelligence were significant predictors of COVID-19-related stress;
Emotional intelligence and its dimensions demonstrated a masking effect on the relationship between emotional
empathy and COVID-19-related stress, with total effect sizes of -0.023 for emotional intelligence, -0.021 for emotional
attention, -0.017 for emotional clarity, and —0.018 for emotional repair.

Conclusion Emotional empathy and emotional intelligence were significant predictors of COVID-19-related stress
among nursing students. Emotional intelligence masked the impact of emotional empathy on COVID-19-related
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stress. Schools should implement stress management programs for nursing students that focus on enhancing
emotional intelligence and moderating excessive emotional empathy. These programs are particularly crucial during
public health emergencies to reduce stress levels and promote mental well-being.

Clinical trial number Not applicable.

Keywords COVID-19, Stress, Emotional empathy, Emotional intelligence, Nursing students

Introduction

Since December 2019, the COVID-19 pandemic has had
a significant and widespread impact, and is considered
the most severe global emerging public health crisis since
the 21st century [1]. The emergence and prevention of
COVID-19 have posed challenges for students in vari-
ous aspects, including learning, returning to school, and
going out. The long-term home isolation, school closures,
changes in learning modes and lifestyles, combined with
the fear of the pandemic, have exacerbated the burden
on students’ mental health, generating negative emotions
such as anxiety and stress [2]. It has been shown that a
significant number of students have experienced stress,
fear, and unease following the COVID-19 outbreak
[3]. Compared with general university students, nurs-
ing students face greater psychological stress due to the
dual roles they assume as learners and semi-professional
caregivers, stemming from the unique characteristics
of their profession. On the one hand, nursing students
must manage demanding academic workloads, includ-
ing mastering professional knowledge and developing
clinical skills. On the other hand, during the COVID-19
pandemic, they were directly exposed to high-risk work
environments, witnessing patients’ suffering and health-
care workers succumbing to infections or even losing
their lives. These experiences heightened their awareness
of occupational risks and intensified their fear of such
dangers [4]. As their perception of high-risk environ-
ments deepened, their sense of stress became increas-
ingly pronounced [5]. Studies have shown that during the
COVID-19 pandemic, nursing students experienced sig-
nificantly higher levels of stress and anxiety compared to
non-medical students, due to increased exposure to risk
and emotional burdens [6]. As a significant determinant
of mental health [7], stress plays an indispensable role in
the healthy development of nursing students. Therefore,
investigating the COVID-19-related stress and its influ-
encing factors among nursing students is of paramount
importance.

In nursing practice, understanding the role of emo-
tional empathy becomes crucial due to the critical nature
of emotional connections. Emotional empathy refers to
the ability to resonate with the emotional state of oth-
ers and generate similar emotional responses [8], and is
intrinsic to communication between nurses and patients
[9]. High levels of emotional empathy among nursing

staff are often recognized as contributing to improved
nurse-patient relationships, enhanced social support,
and active participation in healthcare decision-making,
as well as improved patient experience and satisfaction
[10, 11]. However, emotional empathy, as a complex and
multifaceted trait, may also pose potential psychological
risks [12]. Emotion regulation theory states that individu-
als need to adapt to environmental stress by regulating
emotional experience and expression [13]. In high-stress
work environments (e.g., during the COVID-19 pan-
demic), emotional empathic responses can significantly
deplete emotional regulation capacity. When faced with
patient suffering or even death, nursing staff with high
levels of emotional empathy may struggle to adapt, leav-
ing them more vulnerable to emotional exhaustion and
heightened psychological burden and stress [14]. Tobias
Altmann and Marcus Roth [15] suggest that high levels
of emotional empathy in healthcare professionals, espe-
cially those working in emotionally demanding environ-
ments over the long term, could significantly amplify
their emotional workload and consequently contribute
to increased stress. Liu et al. [16] have suggested that an
overabundance of empathy in journalists could heighten
their susceptibility to the emotional strains intrinsic
to their profession. In a cross-sectional study of medi-
cal students, there was a significant positive correlation
between emotional empathy and perceived stress [17].
Therefore, emotional empathy may exacerbate the stress
experienced by nursing students in the face of the novel
coronavirus pneumonia outbreak.

The outbreak of novel coronavirus pneumonia has
imposed higher demands on nursing work and presented
significant challenges to the nursing profession [18]. In
a complex and ever-changing healthcare environment,
nursing students not only need to have good professional
qualities, solid professional knowledge, and proficient
nursing skills, but also require a high level of emotional
intelligence [19]. Emotional intelligence refers to the abil-
ity to perceive one’s own and others’ emotions and is the
capacity to recognize emotions and use emotional infor-
mation to guide behavior and thinking. It includes three
aspects: emotional attention (the ability to attend to own
feelings), clarity (the ability to discriminate among feel-
ings), and repair (the ability to recover from a negative
mood) [20]. Stress buffering theory suggests that cer-
tain personal traits can alleviate the negative impact of
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stressors on individuals. Emotional intelligence, as an
internal resource of an individual, is able to effectively
identify his or her own emotions and sources of stress,
and to adopt positive emotion regulation strategies to
cope with stressful situations, thereby mitigating the
adverse effects of stress [21]. Previous study has indi-
cated that emotional intelligence has a significant nega-
tive impact on perceiving stress [22]. Nursing personnel
who possess elevated levels of emotional intelligence can
diminish the intensity and presence of negative emo-
tions, thereby positively influencing the management of
stressful situations. El Bermejo-Martins et al. [23] also
reported a negative relationship between emotional
intelligence and its components (clarity and repair) with
stress perception in individuals during the COVID-19
pandemic. In addition, emotional intelligence and its
components can act as mediators in alleviating stress, as
explored in studies examining the relationship between
stress and related factors. Bao et al. [24] reported that
emotional repair was identified as an intermediate factor
in the connection between inherent mindfulness and the
perception of stress. Previous study has also found that
emotional intelligence among Sicilian teachers played
an intermediate role between certain remote work risk
factors and stress during the COVID-19 pandemic [25].
Therefore, emotional intelligence and its components
may play a mediating role in reducing COVID-19-related
stress among nursing students.

In addition, some studies have demonstrated that emo-
tional empathy has a significant positive predictive effect
on emotional intelligence [26, 27], such that individuals
with high levels of emotional empathy are associated with
better emotional intelligence. Furthermore, emotional
empathy plays an active role in the processes of emotion
attention and emotion recognition [28, 29]. Individuals
with high levels of emotional empathy are more effective
in attending to and understanding the emotions of others,
which positively affects emotional intelligence. Therefore,
it can be inferred that emotional intelligence and its com-
ponents may mediate the relationship between emotional
empathy and COVID-19-related stress. However, in a

Page 3 of 10

mediation model where emotional intelligence acts as
the mediating variable, the indirect pathway may reduce
individuals’ COVID-19-related stress through emotional
intelligence, resulting in a situation where the direct and
indirect effects have opposite signs, and the total effect is
masked. This suggests that the indirect pathway of emo-
tional empathy affecting stress through emotional intel-
ligence may overshadow the direct effect of emotional
empathy on stress.

This study examines the role of emotional intelli-
gence in the relationship between emotional empathy
and COVID-19-related stress based on conservation of
resources theory (COR). According to conservation of
resources theory, individuals cope with environmental
stress by acquiring, conserving, and effectively utilizing
emotional resources. When faced with a lack of resources
or investing in existing resources without acquiring new
ones, individuals will perceive psychological threats and
stress [30]. In high-pressure environments, emotional
empathy tends to consume large amounts of emotional
resources, which may lead to emotional depletion and
increased stress. However, emotional intelligence, as an
important resource, can help individuals cope with and
regulate these emotional responses, protecting them
from resource loss and mitigating the negative impact
of emotional empathy on stress. Based on the above
analysis, this study proposes the following hypothesis:
Emotional intelligence and its dimensions have a mask-
ing effect between emotional empathy and COVID-
19-related stress. The hypothesized model is illustrated in
Fig. 1.

Materials and methods

Study design and participants

This study collected data using a multi-stage sampling
design from March to June 2023. The inclusion criteria
for participants were as follows: (1) full-time nursing stu-
dents currently enrolled in nursing professional courses;
(2) clear consciousness, without hearing, vision, or ver-
bal communication impairments, and able to cooperate
in completing the questionnaire; and (3) informed of

Emotional

+ Intelligence -

Emotional

COVID-19-

Empathy

Fig. 1 Hypothetical model

Related Stress




Chen et al. BMC Medical Education (2024) 24:1484

the purpose of the study and volunteering to participate
in the study. Exclusion Criteria: (1) those who refused
to participate in the study; (2) individuals whose educa-
tion was disrupted or who were unable to complete their
studies during the investigation period; (3) non-nursing
students [31]. According to the sample size estimation
method proposed by Kendall [32], the sample size should
be 10-20 times the number of items. This study’s ques-
tionnaire comprises a total of 61 items, which include the
COVID-19 Student Stress Questionnaire (7 items), the
Multidimensional Emotional Empathy Scale (30 items),
and the Trait Meta-Mood Scale (24 items). Consequently,
the inferred sample size ranges from 610 to 1220.

Firstly, we used a random number Table [33] to select
one school from 6 nursing schools in Liaoning Province,
and finally identified Jinzhou Medical University as the
investigation site for this study. Secondly, in the selected
school, 80% of the classes in each year of the univer-
sity were selected using the same random number table
method, covering 16—18 classes, for a total of 40 classes.
Subsequently, 25-30 students from each class continued
to be selected using the random number table method
for a total of 1186 nursing students. Before data collec-
tion, ten graduate students received consistent training
on conducting interviews using standardized language
and instructions. Finally, a total of 1176 nursing students
participated in the survey. After excluding 50 students
who submitted incomplete questionnaires, the final anal-
ysis included 1126 nursing students, resulting in an effec-
tive response rate of 94.94%.

The researchers obtained informed consent from the
nursing students and then administered and completed
individual questionnaires to the nursing students. The
study was approved by the Medical Ethics Committee
(approval number: JZMULL2023028). All methods are in
line with the declaration of Helsinki.

Measurements

General information questionnaires

The questionnaire was designed by the researchers and
included information on age, gender, residence status,
grade, willingness to choose nursing upon admission,
and whether to engage in nursing after graduation (An
additional file shows this in more detail [see Additional
file 1]). Ages were categorized into three groups: 17 ~21,
22 ~26, and =227. Gender was divided into two catego-
ries: male and female. Residence status was classified into
urban, rural, and suburban areas. Grade was divided into
three groups: Freshman, Sophomore, and Junior. Willing-
ness to choose nursing upon admission was categorized
into three types: voluntary choice, influenced by others,
and others (favorable job prospects, transfer). Whether
to engage in nursing after graduation was divided into
three responses: yes, no, and uncertain.
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COVID-19 student stress questionnaire (CSSQ)

The COVID-19 Student Stress Questionnaire (CSSQ)
was developed by Zurlo et al. in 2020 to measure stu-
dents’ perceived stress during the COVID-19 pandemic
[34]. The scale has been shown to be valid in Chinese
populations [35-38]. The scale consists of 7 items on a
5-point Likert scale, where 0 indicates “not at all stress-
ful” and 4 indicates “extremely stressful” The total score
ranges from O to 28, with higher scores indicating greater
levels of perceived stress associated with COVID-19. The
study by Zurlo et al. demonstrated good reliability of the
CSSQ, with a Cronbach’s a coefficient of 0.710. We trans-
lated the CSSQ into Chinese and validated it through a
back-translation procedure. Next, two pilot studies were
conducted in the Southeast and Northwest to ensure that
the translated version did not have any geographical and
cultural differences. Finally, the reliability and validity
of the Chinese version were assessed, which confirmed
that the Chinese version has good properties for measur-
ing COVID-19-related stress in college students, with a
Cronbach’s a coefficient of 0.876, test-retest reliability
of 0.884, I-CVI of 0.857 ~1.000, S-CVI/UA of 0.857, and
KMO value of 0.883. The Cronbach ‘s a coefficient of this
study was 0.895.

Multidimensional emotional empathy scale (MDEES)

The MDEES scale, originally developed by Caruso and
Mayer in 1998, is a scale designed to measure the ability
to recognize and understand the emotions experienced
by others [39]. The scale consisted of 30 items, divided
into six subscales: Suffering, Positive Sharing, Responsive
Crying, Emotional Attention, Feel for Others, and Emo-
tional Contagion. The scale was scored from 1 to 5 (com-
pletely disagree to completely agree), with a total score
ranging from 30 to 150. Higher scores indicated higher
levels of emotional empathy. The MDEES is a reliable
tool, with Cronbach’s a coefficients for different samples
ranging from 0.880 to 0.910. The MDEES was translated
into Chinese and validated through a back-translation
procedure. Subsequently, two pilot studies were con-
ducted in the southeast and northwest of China to ensure
the translated version was free from geographical and
cultural biases across different regions. Finally, the reli-
ability and validity of the Chinese version were assessed,
confirming its suitability for measuring emotional empa-
thy among college students, with a Cronbach’s a coef-
ficient of 0.877, test-retest reliability of 0.844, I-CVI of
0.857 ~1.000, S-CVI/UA of 0.933, and KMO value of
0.926. The scale has demonstrated validity in Chinese
populations [40]. In this study, the scale demonstrated
acceptable internal consistency, with a Cronbach’s a of
0.810.
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Trait meta-mood scale (TMMS-24)

The Trait Meta-Mood Scale was developed by Salovey
et al. in 1995 to measure emotional intelligence [41].
To improve the efficiency of the measurement, the
researchers simplified the original TMMS, resulting in
the TMMS-24 [42]. The scale consists of 24 items, each
of which is scored on a scale of 1 to 5, with 1 indicating
strong disagreement and 5 indicating strong agreement.
The scale is divided into three subscales: attention, clar-
ity, and repair, with scores ranging from 8 to 40 for each
subscale. Higher scores in Clarity and Repair indicate a
more appropriate level, while a higher score in Atten-
tion suggests excessive emotional focus that needs to be
improved. The Cronbach 's « coefficients of all subscales
in the original scale [42] were above 0.850. Li et al. [43]
translated it into Chinese by the translating-callback
method in 2002 and confirmed that the Chinese version
had good reliability and validity among Chinese college
students, with a Cronbach ‘s a coefficient of 0.750. The
scale demonstrated acceptable internal consistency in
this study (Cronbach’s a=0.891).

Statistical analysis

Statistical analysis of the questionnaire data was per-
formed using SPSS 25.0 software and the Process macro
program developed by Hayes. Descriptive statistics were
used to describe the general demographic character-
istics of the study population, the independent sample
t-tests or ANOVA were used to compare the differences
between the groups. Pearson’s correlation analysis was
used to examine the correlation between emotional
empathy, emotional intelligence, and COVID-19-related

Table 1 Demographic variables of nursing students (N=1126)

Page 5 of 10

stress. Multiple linear regression was used to examine
potential predictive relationships and masking effects
among emotional empathy, emotional intelligence, and
COVID-19-related stress. Further validation of the mask-
ing effect of emotional intelligence was conducted using
the PROCESS macro program, and the study conclusions
were obtained.

Results

Descriptive statistics

A total of 1126 valid questionnaires were finally analyzed.
Among them, 145 (12.88%) were male and 981 (87.12%)
were female; more than half of them lived in the urban;
45.38% of them were in the first year of their grade; more
than half of them voluntarily chose to specialize in nurs-
ing (640, 56.84%); and 135 (11.99%) of them did not want
to work as a nurse after graduation. According to the
COVID-19-related stress scores of nursing students with
different characteristics, the results showed statistically
significant differences between different residence status
(P<0.05), as shown in Table 1.

Scores and correlation analysis of emotional empathy,
emotional intelligence, and COVID-19-related stress
among nursing students

Pearson’s correlation analysis showed that nursing stu-
dents’ emotional empathy was significantly positively
correlated with COVID-19-related stress, as well as
significantly positively correlated with emotional intel-
ligence and its dimensions (emotional attention, clar-
ity, and repair) (P<0.01). Emotional intelligence and its
dimensions were significantly negatively correlated with

Variables Group N (%) COVID-19-related F/t P
stress
Mean SD

Age 17~21 396(35.17%) 9.31 6.53 0.143 0.867
22~26 727(64.56%) 9.29 6.63
>27 3(0.27%) 11.33 9.50

Gender Male 145(12.88%) 9.12 7.02 -0.349 0.727
Female 981(87.12%) 933 6.53

Residence status Urban 597(53.02%) 8.30 6.57 15.768 0.000
Rural 436(38.72%) 10.58 6.49
Suburb 93(8.26%) 9.77 6.21

Grade Freshman 511(45.38%) 9.38 6.73 0.069 0.934
Sophomore 460(40.85%) 9.26 6.41
Junior 155(13.77%) 9.18 6.73

Willingness Voluntary choice 640(56.84%) 9.08 6.65 1.219 0.296
Influenced by others 272(24.16%) 9.82 6.51
Others 214(19.01%) 933 6.53

Whether to engage in nursing after graduation Yes 534(47.43%) 8.95 6.59 2.388 0.092
No 135(11.99%) 10.30 6.86
Uncertain 457(40.59%) 942 6.50
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Table 2 Correlations among continuous variables
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Mean SD 1 2 3 4 5 6
Emotional Empathy 87.67 15.28 1.000
Emotional Intelligence 91.70 1526 0319 1.000
Emotional Attention 3123 562 0318" 089" 1.000
Emotional Clarity 30.15 563 0.257" 0.922" 0.745" 1.000
Emotional Repair 3032 5.59 0.293" 0901 0690" 07617 1.000
COVID-19-related stress 930 6.60 0111" -0.123" -0.110" -0.122" -0.103" 1.000
Table 3 Multiple linear regression analysis results
Dependent variable Emotional Emotional Emotional Emotional COVID-19-related stress
Intelligence  Attention Clarity Repair
Model 1 Model 2 Model 3 Model 4 Model5 Model6 Model7 Model8 Model9
Control variable
Residence status -0.076** -0.072* -0.078** -0.055 0136 0,123 0.125"  0.124%*  0.128***
Independent variable
Emotional Empathy 0.319%** 0.318*** 0.256*** 0.293*** 0.112%**  0.165%*  0.160**  0.150"*  0.153%**
Emotional Intelligence -0.166%**
Emotional Attention -0.152%%*
Emotional Clarity -0.150%**
Emotional Repair -0.140%**
R? 0.108 0.107 0.072 0.089 0.031 0.055 0.051 0.052 0.049
AR 0.102 0.101 0.066 0.086 0.012 0.025 0.021 0.021 0.018
F 67.692%** 66.971*** 43,552%** 54.767%** 17.812%%%  21.924***  20.240%**  20.395***  19.154%**
#P<,05; **:P<0.01; ***:P<0.001
the COVID-19-related stress scores (P<0.01), as shown Taple 4 Results of mediating effect test
in Table 2. Path Effect types Effect Boot BootLLCl Boot
value SE uLcl
Multiple linear regression analysis Path 1: Emo- Indirect -0.023 0006 -0.034 -
Three multiple linear regression analyses were conducted,  tional Empathy—  effect 0013
with COVID-19-related stress as the dependent variable, ~ Emotionalintel — pirecteffect 0071 0014 0043 0.098
residence status as the control variable, and emotional l;gigf;;igl? Total effect 0048 0014 0020 0075
empathy and emotional intelligence as the main inde- . o .. 0021 0005 -0.032 .
pendent variables. In the first step, emotional empathy  gmpathy— Emo-  effect 0012
was the independent variable and emotional intelligence  tional Attention—  Direct effect 0069 0014 0041 0,096
was the dependent variable. The results showed that COVID-19-related 1415 effect 0048 0014 0020 0,075
emotional empathy positively predicted emotional intel- 5 ‘ .
ligence and its dimensions (emotional attention, clar- E‘:;h j{hETEmJa‘ 'enﬁi‘gd 00170005 0026 ;)009
ity, and repair) (5=0.319, P<0.001; 5=0.318, P<0.001; tionilCérity—» Direct effect 0065 0014 0037 0'092
B=0.256, 1.’<0.001; B=0.293, P<0:001). In the se§0nd COVID-19-related  1opa) offect 01048 01014 0:020 0:075
step, emotional empathy was the independent variable  stress
and COVID-19-related stress was the dependent vari-  Path4:Emotional  Indirect -0018 0005 -0.028 -
able. The results showed that emotional empathy was a ~ Empathy— Emo-  effect 0.009
significant positive predictor of COVID-19-related stress téoOT/TID%?ﬁgp_a|ri g Directeffect 0066 0014 0038 0093
(8=0.112, P<0.001). In the third step, emotional empa- ... e Totaleffect 0048 0014 0020 0.075
thy and emotional intelligence were the independent
variables and COVID-19-related stress was the depen-
dent variable. The results showed that emotional intel- =0.160, P<0.001; S=0.150, P<0.001; [S=0.153,

ligence and its dimensions (emotional attention, clarity,
and repair) had a significant negative predictive effect on
COVID-19-related stress (5=-0.166, P<0.001; 5=-0.152,
P<0.001; =-0.150, P<0.001; 3=-0.140, P<0.001), and
emotional empathy remained a significant positive pre-
dictor of COVID-19-related stress (5=0.165, P<0.001;

P<0.001). The specific results are shown in Table 3.

Bootstrapping mediating effect analysis

To test the masking effect of emotional intelligence and
its dimensions, 5000 Bootstrap replicates were sampled
using Model 4 from the PROCESS macro. The results
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are shown in Table 4. For path 1, the results showed
that the total effect of emotional empathy on COVID-
19-related stress was 0.048, with a confidence interval of
[0.020, 0.075]. The direct effect was 0.071, with a confi-
dence interval of [0.043, 0.098]. The indirect effect was
—0.023, with a confidence interval of [-0.034, -0.013].
According to Wen and Ye [44], due to the opposite signs
of the indirect and direct effects, we categorize this as a
masking effect, with the magnitude of the masking effect
|ab/c’| being 32.39%. Consequently, the masking effect of
emotional intelligence on the relationship between emo-
tional empathy and COVID-19 related stress is validated.
For path 2, the results revealed that emotional attention
played a significant mediating role between emotional
empathy and COVID-19-related stress, with a masking
effect of 30.43%. For path 3, the results showed that emo-
tional clarity had a significant mediating effect between
emotional empathy and COVID-19-related stress, with
a masking effect of 26.15%. Lastly, for path 4, the results
indicated that emotional repair played a significant medi-
ating role between emotional empathy and COVID-
19-related stress, with a masking effect of 27.27%.

Discussion

This study analyzed the effects of emotional empathy
and emotional intelligence on COVID-19-related stress
among nursing students and explored the masking effect
of emotional intelligence and its dimensions between
emotional empathy and COVID-19-related stress.

In this study, COVID-19-related stress in nursing stu-
dents was found to be influenced by their residential
areas. Nursing students residing in urban areas perceived
lower COVID-19-related stress compared to those in
rural and suburban areas, which is consistent with the
findings of Sun et al. [45]. This difference may be due
to the imbalance in economic, cultural and material
resources between urban and rural areas. First, compared
to urban areas, rural and suburban areas may have slower
access to and dissemination of epidemic control informa-
tion. Due to information asymmetry, rural and suburban
college students may feel more anxious and worried [46].
Second, the COVID-19 pandemic has led to restrictions
on the primary sources of income for many rural house-
holds [47]. Rural and suburban college students may bear
greater responsibilities and stress due to financial diffi-
culties and instability within their families, such as taking
care of family members and shouldering family expenses.
These pressures, along with the uncertainties brought by
the COVID-19 pandemic, contribute to a greater percep-
tion of stress among rural and suburban college students
[48]. Third, relative to urban areas, rural and suburban
regions tend to have limited medical resources. During
the pandemic, rural and suburban college students who
contract or exhibit suspected symptoms of COVID-19
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may have limited access to medical care and treatment,
which exacerbates their concerns about inadequate
healthcare provisions and, consequently, increases psy-
chological stress [49].

After adjusting for demographic characteristics, emo-
tional empathy was significantly associated with COVID-
19-related stress, aligning with the outcomes of similar
research. A cross-sectional study conducted among col-
lege students during the COVID-19 pandemic explored
the association between different dimensions of empa-
thy and the stress experienced, and showed that specific
dimensions of empathy were significantly associated with
increased stress [50]. The results of the study by Vucini¢
et al. showed that there was a significant correlation of
moderate strength between the stressor scale scores
and the overall empathy scale scores of general second-
ary school teachers. This relationship was not generated
by empathic concern (related to positive feelings), but
by personal distress (related to negative feelings when
observing others in discomfort) [51]. Argentinean schol-
ars surveyed 651 students and found a significant posi-
tive correlation between emotional empathy and stress
perception [52]. When empathizing with others, indi-
viduals experience their emotions and feelings as if they
were their own, which may include negative emotions
and stress [53]. This is particularly true for individuals
with high levels of emotional empathy, who may be more
sensitive to these pressures and difficulties, leading to a
greater perception of stress. Nursing students, as future
healthcare professionals, are more likely to develop emo-
tional resonance when witnessing healthcare workers
experiencing trauma related to the pandemic. Nursing
students with higher levels of empathic competence have
a greater tendency to be deeply involved in the negative
emotional circumstances caused by an epidemic [54].
While empathic competence is often beneficial to nurs-
ing practice [55, 56], in the context of an epidemic it can
lead to exacerbated vicarious distress and psychological
stress, making it more difficult for students to manage
and recover from empathic stress [50]. Additionally, indi-
viduals with stronger empathic abilities may exhibit more
altruistic behaviors, often preferring to expend greater
effort to help others, even at the expense of their inter-
ests and needs [57]. They may feel a sense of responsibil-
ity and pressure to help others solve their problems and
alleviate their dilemmas, but this may be associated with
increased stress for themselves. However, it is important
to note that emotional empathy itself is not the primary
factor leading to increased stress, but rather individual
perceptions and response styles [58, 59]. Individuals
may feel an increase in stress because they are overly
invested and burdened with the emotions of others, or
because they are unable to deal effectively with their own
and others’ emotions. Therefore, the use of appropriate
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emotional boundaries and coping strategies is impor-
tant along with the development of emotional empathy
to help individuals cope with their own and others’ emo-
tional challenges to avoid unnecessary increases in stress
levels.

This study also examined the masking effects of
emotional intelligence and its dimensions (emotional
attention, clarity, repair) on the relationship between
emotional empathy and COVID-19-related stress.
Based on the distinction between mediating and mask-
ing effects made by MacKinnon et al. [60], the indirect
effect of emotional intelligence and its dimensions on
emotional empathy and COVID-19-related stress is
essentially a masking effect. Baron and Kenny [61] sug-
gest that the question of the masking effect needs to shift
from “How does X affect Y” to “How does X not affect Y”.
Therefore, the present study examines “Why does emo-
tional empathy not partially affect perceived stress when
individuals are high in emotional intelligence?” Possible
reasons are as follows: Individuals with high emotional
intelligence have greater abilities in emotional attention
and differentiation, which enable them to employ more
balanced empathetic strategies. While empathizing with
others’ emotions, they maintain the independence of
their own emotions and avoid becoming overwhelmed
by the stress associated with emotional empathy [62].
In addition, individuals with high emotional intelligence
tend to adopt effective coping strategies, such as con-
fronting stress and solving problems through action-
oriented or goal-oriented approaches, rather than being
troubled by the negative impacts of emotional empa-
thy [63]. Moreover, according to the broaden and build
theory, negative emotions typically narrow and dimin-
ish an individual’s cognitive and behavioral repertoire,
while positive emotions activate action, broaden cog-
nition, and alleviate stress [64]. Nursing students with
higher emotional intelligence were able to regulate their
emotions effectively, and this ability helped them to be
more inclined to generate positive emotions in the face of
challenges, which mitigated to some extent the negative
emotions experienced by highly emotionally empathic
individuals during the COVID-19 pandemic. Nursing
students demonstrated a high level of emotional intel-
ligence in this study, which is consistent with the find-
ings of Gregor Stiglich et al. [65]. It is worth noting that
emotional intelligence is a competency or trait that can
be developed [66], which indicates the necessity for edu-
cational institutions to evaluate students’ emotional intel-
ligence as early as possible. Institutions should promptly
identify individuals with low levels of emotional intel-
ligence and those whose perceived stress is affected by
excessive emotional empathy. In addition, the emotional
intelligence level of nursing students can be enhanced
through the introduction of social-emotional learning
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courses, problem-solving skills training, and mindfulness
exercises in nursing higher education programs [67-69].
By systematically designing curricula that promote the
application of emotional intelligence in practical nursing
work and personal life, nursing students can not only bet-
ter understand and respond to patients’ emotional needs
but also manage their own emotional responses more
effectively during public health crises, reducing the bur-
den and stress brought about by emotional empathy and
maintaining mental health.

This study explored the relationship between emotional
intelligence regarding emotional empathy and COVID-
19-related stress and found that emotional intelligence
was associated with mitigating the negative effects of
excessive emotional empathy, which may help nursing
students better cope with stress related to public health
emergencies. Based on this, the following interventions
are proposed: First, education departments should clarify
the status of emotional intelligence courses in nursing
education programs. Second, in developing emotional
empathy, education departments should assist nursing
students in establishing appropriate emotional boundar-
ies and adopting effective coping strategies. Finally, inter-
ventions for excessive emotional empathy and measures
to enhance emotional intelligence can be integrated into
the stress management plans created for nursing stu-
dents in response to public health emergencies. In the
context of frequent public health emergencies, enhanc-
ing the stress management capabilities of nursing stu-
dents—future healthcare providers—is crucial for their
psychological well-being, preparedness for and response
to public health challenges, and the development of the
healthcare industry.

There are some limitations to this study. First, this
study is a cross-sectional study, which cannot fully estab-
lish causal relationships between the examined vari-
ables. Additionally, the data collected were based on
self-reports, which are susceptible to self-reporting bias.
Future research should conduct in-depth interviews with
individuals in the nursing students’ surrounding envi-
ronments, such as teachers and parents, to obtain more
comprehensive data. Combining longitudinal research
methods with regular, time-specific follow-up surveys of
participants would provide more convincing evidence for
the relationships among variables. Second, the partici-
pants in this study were selected from only one univer-
sity, and it remains to be tested whether the findings can
be generalized to other samples. Future research should
aim to include large-scale data from across the country
to further test the generalizability of the findings. Third,
the sample in this study was predominantly composed of
female students. Future research should aim to include
more heterogeneous samples to achieve a balanced rep-
resentation of gender.
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Conclusions

The results of this study emphasized that emotional
empathy and emotional intelligence were significant pre-
dictors of COVID-19-related stress among nursing stu-
dents, and that emotional intelligence masked the effects
of emotional empathy on COVID-19-related stress. Dur-
ing the education of nursing students, educational insti-
tutions can help students cope and manage the stress of
public health emergencies more effectively and mitigate
the effects of excessive emotional empathy on COVID-
19-related stress by providing training and guidance
related to emotional intelligence.
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