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Second Hospital of Shanxi Medical University, Taiyuan, China

Background and purpose: Nursing students are more likely to have mental
health problems due to the influence of many social environment factors, such
as busy professional courses, difficult balance of learning and practice and
complex and changeable clinical work environment. Psychological resilience, as
a well-known protective factor, plays an important role in maintaining students’
mental health. At the same time, from the perspective of social interaction, the
particularity of close interpersonal contact (including colleague relationship,
nurse—patient relationship, etc.) in clinical practice makes interpersonal emotion
regulation ability of nursing students have great significance. The emotion-
regulation framework suggests a strong link between psychological resilience
and emotional regulation. However, the correlation and function between the
various components of psychological resilience and interpersonal emotional
regulation are still unclear. Network analysis can realize the objective analysis and
prediction of complex symptoms. This study investigated the network structure
of interpersonal emotional regulation ability and psychological resilience in
nursing undergraduates, aiming to identify central and bridge nodes and provide
suggestions for precise intervention of interpersonal emotional regulation ability
and psychological resilience in nursing undergraduates.

Methods: A total of 1,948 nursing undergraduates were included in our study.
Interpersonal Regulation Questionnaire (IRQ) was used to assess interpersonal
emotional regulation. Psychological Resilience levels were assessed using The
Connor-Davidson Resilience Scale (CD-RISC). Network analysis is used for
statistical analysis.

Results: Network analysis revealed that IRQ14 (Enjoy being with friends), IRQ11
(Like to share), and CD-RISC11 (Believe in achieving goals) are core nodes of
the interpersonal Emotional regulation-psychological resilience network. IRQ14
(Enjoy being with friends), CD-RISC2 (intimate relationship), and CD-RISC3 (The
help of fate) are bridging nodes linking interpersonal emotional regulation and
psychological resilience. In addition, the network structure is slightly different
between different grades (upper and lower grades).

Conclusion: The relationship between core nodes and bridge nodes revealed
in this study (including interpersonal relationship, positive emotion, optimistic
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personality and self-efficacy, etc.) may provide help for the accurate intervention
of students’ interpersonal emotion regulation ability and psychological resilience

level.

KEYWORDS

interpersonal emotion regulation, psychological resilience, nursing undergraduates,
network analysis, cross-sectional study

1 Introduction

Mental health problems such as anxiety and depressive symptoms
are common among college students worldwide. According to the
World Health Organization World Mental Health Surveys, one in five
(20.3%) university students in 21 countries suffer from a mental
disorder, which may be related to mental health problems during
college (Auerbach et al., 2016). Due to the influence of many social
and environmental factors, such as busy professional courses, heavy
clinical training tasks, complicated and changeable clinical work
environment and difficult balance of learning and practice, nursing
students are faced with greater challenges after entering school (Luo
et al, 2019; Yi et al, 2022). In addition, nursing students generally
have a low sense of professional identity and professional honor. The
low level of professional identity will lead to errors in students’
understanding of the significance of professional work and social
impact, which is prone to problems such as insufficient preparation
for clinical practice and high stress level (Al-Noumani et al,, 2024). At
the same time, nursing students have the particularity of female
students in gender, and female students have lower psychological
adjustment ability than male students (Ma, 2024). Studies have
reported that the majority of nursing students have moderate to severe
levels of stress, and nearly 25% of students show moderate to very
severe negative emotional states (Rosenthal et al., 2021; Kupcewicz
etal, 2020). Compared with other majors, nursing students are more
likely to have mental health problems such as anxiety and depression
(Tung et al,, 2018; Tang et al., 2024), and long-term exposure to such
environments can lead to a variety of negative outcomes, including
lower academic performance, lower quality of life, and strained
interpersonal relationships (Sonmez et al., 2023).

Psychological resilience is a well-known protective factor in
maintaining mental health, which refers to an individual’s ability to
adjust, adapt positively and cope successfully in the face of setbacks
and stress (Troy et al., 2023). Previous studies have shown that
psychological resilience can effectively reduce the negative impact of
study stress on nursing students and play a moderating role between
academic stress and quality of life (Berdida and Grande, 2023).
Therefore, improving the level of psychological resilience is of great
significance to maintain the mental health of nursing students. At
present, researchers often use stress coping methods to explain the
differences in people’s psychological resilience levels, but this method
has limitations such as broad classification of coping strategies,
insufficient assessment methods and neglect of individual emotional
states (Troy et al., 2023). In recent years, it is worth noting that
emotional regulation methods, to a certain extent, are products of
coping methods, and their relationship with individual psychological
resilience has attracted wide attention of scholars. Emotion regulation
method refers to the behavior of individuals to manage and control
their own emotional experience (McRae and Gross, 2020). Troy et al.
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(2023) integrated coping approach and emotion-regulation approach,
and put forward the influence regulation framework, which
theoretically pointed out the close relationship between the level of
individual psychological resilience and emotional regulation
strategies. In addition, according to the Broaden-and-build Theory,
psychological resilience is the result of the accumulation of positive
emotions, which plays an important function in the construction of
mental resources (Gao and Tong, 2010). Thus, it is necessary to
explore the relationship between students” psychological resilience and
emotional regulation. Emotion regulation includes two aspects:
individual emotion regulation and interpersonal emotion regulation
(Hu et al, 2020). Interpersonal emotion regulation pays more
attention to the social interaction between individuals, which refers to
the process in which individuals consciously influence their own
emotions or those of others through social interaction (Zaki, 2020).
From the perspective of social interaction, the phenomenon of
interpersonal emotional regulation accords with People’s Daily life
experience and intuition, and as we have described before, nursing
students have to deal with close interpersonal contact (including
colleague relationship, nurse—patient relationship, etc.) during clinical
practice and internship. These reasons make interpersonal emotional
regulation ability play a more important role in nursing students.
Previous research has found that people are more susceptible to
negative emotions when they lack social interaction or when they are
ostracized and isolated (Wang et al., 2024; Donker et al., 2020), and
difficulty regulating interpersonal emotions has been shown to be a
risk factor for disorders such as social anxiety, obsessive-compulsive
disorder, and depression (Haliczer et al., 2021; Howard and Cheavens,
2023). Therefore, in view of the potential connection between
psychological resilience and emotional regulation and the importance
of interpersonal emotional regulation for nursing students, it is
necessary to study the relationship between interpersonal emotional
regulation and psychological resilience of nursing students, so as to
provide reference for future intervention studies.

At present, most researchers regard psychological resilience and
emotional regulation as a whole and explore the effects of emotional
regulation and mental resilience on each other at the overall level
within individuals. Common models include intermediary models
and predictive models, such as the studies of Vaughan et al. (2019),
Gu and Xu (2022). The complete research on the interrelationship
between the internal structure and component elements of emotion
regulation and mental toughness is still lacking, and only one study
was found to analyze the network structure of emotion, emotion
regulation and mental toughness in Chinese males (Guo et al., 2023).
In terms of interpersonal emotion regulation from the perspective
of social interaction, researchers pay more attention to the
relationship between interpersonal emotion regulation ability and
mental health (positive emotion, negative emotion and mental
illness, etc.), social ability (perceived support, interpersonal
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relationship, etc.) and individual behavior (Internet addiction,
overeating) (Williams et al., 2018; Christensen, 2019; Christensen
et al., 2020), etc. However, studies on the relationship between
interpersonal emotion regulation and mental toughness are still
lacking. Network analysis is a method to visually explore the
complex relationship between different components of a mental
construct or related behaviors, and it is widely used in psychology
and psychiatry (Galderisi et al., 2018; Wei et al., 2021). According to
the network theory, the psychological concept is regarded as a whole
network, through the discussion of each node (each component) and
edge (the relationship between components) in the network, and
then determine the core characteristics of a psychological concept,
including the centrality of nodes, bridge function, etc. (Epskamp
et al., 2018; Borsboom, 2017). In this case, accurately describing
these interactions and locating the most important nodes in the
network, with central nodes as potential targets, can enable precise
interventions. Therefore, from the perspective of network, the
importance of each component (that is, each item) in psychological
resilience and interpersonal emotional regulation is different.
Instead of using a simple overall score to explain the relationship
between psychological resilience and interpersonal emotional
regulation, researchers should pay attention to the interconnections
and effects of each component.

This study examined the statistical network structure of
interpersonal emotional regulation ability and psychological resilience
of nursing undergraduates, and identified the centers and bridge
nodes aimed at improving interpersonal emotional regulation ability
and psychological resilience of nursing undergraduates. In addition,
we identified differences in the association between different grades
(upper and lower grades).

2 Methods
2.1 Study design and data acquisition

A cross-sectional correlation study design was used in this study.
Four undergraduate universities in Taiyuan, Shanxi Province were
selected to recruit nursing undergraduates aged over 18 from January
to March 2024. Inclusion criteria: nursing undergraduates; Volunteer
to participate in this study; Exclusion criteria: Having a mental illness
or taking psychoactive drugs; He is currently involved in other
psychological intervention research. Sample size calculation: The
sample size of this study is estimated according to the requirements of
Pairwise Markov Random Field (PMRF) by common network analysis
models (Niu et al., 2025). The parameters to be estimated by PMRF
are as follows: Threshold Parameters: indicates the threshold or critical
value of each node (calculation formula: n = N, N refers to the number
of nodes in the network model); Pairwise Association Parameters:
indicates the association strength or dependence between node pairs
(calculation formula: n = N (n—1)/2, N refers to the number of nodes
in the network model). Required sample size = threshold parameters
+ pairwise association parameters. There are two scales in this study:
The Connor-Davidson Resilience Scale (CD-RISC-25) and
Interpersonal Regulation Questionnaire (IRQ-16). The total number
of items in the scale is 41, and the required sample size is 861 cases
according to the formula, so the sample size of this study is at least 861
cases. In the end, a total of 1,948 nursing undergraduates were enrolled.
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Data was collected anonymously using an online survey platform.
Conducted using uniform instructions to allow researchers to
introduce nursing undergraduates to the purpose, significance, and
filling requirements of this study. After data collection, all items of the
questionnaire were carefully reviewed and participants were asked to
complete incomplete responses (if any) in a timely manner.

The Ethics Committee of Shanxi Medical University approved the
study (2024SJL74). All study participants gave informed consent and
submitted

participated voluntarily. The questionnaire was

anonymously and participant information is confidential.

2.2 Measurement of variables

2.2.1 Interpersonal regulation questionnaire (IRQ)

IRQ is a 16-item self-report questionnaire, which is composed of
four aspects: negative-tendency (5 items), negative-efficacy (3 items),
positive-tendency (4 items), and positive-efficacy (4 items), and is
used to assess an individual’s level of interpersonal emotion regulation
(Williams et al., 2018). Participants were asked to recall specific events
from the past. The seven-point Likert scale was adopted: completely
disagree = 1, disagree = 2, somewhat disagree = 3, both agree and
disagree = 4, somewhat agree = 5, agree = 6, fully agree = 7. A higher
IRQ score indicates higher interpersonal emotional regulation, with
an overall score ranging from 0 to 112. The Chinese version was used.
This version proved to be useful for assessing the level of interpersonal
emotional regulation ability in Chinese students (Liao et al., 2023).
The questionnaire in this study had excellent internal consistency
(Cronbach’s a =0.85).

2.2.2 The Connor-Davidson resilience scale
(CD-RISC)

CD-RISC is a 25-item self-report questionnaire consisting of three
aspects: tenacity (13 items), optimism (4 items), and strength (8
items). Used to assess an individuals level of mental flexibility
(Connor and Davidson, 2003). Using a five-point Likert scale,
participants were asked to rate how often each outcome item occurred:
never = 1, rarely = 2, sometimes = 3, often = 4, and always =5. A
higher CD-RISC score indicates a higher level of psychological
resilience, with an overall score ranging from 0 to 100. The Chinese
version was used. The version proved to be useful for assessing the
level of psychological resilience among Chinese students (Yu et al.,
2011). The questionnaire in this study had excellent internal
consistency (Cronbach’s a = 0.96).

2.3 Data analysis

We used R package qgraph (version 1.9.8) and Gaussian Graph
Model (GGM) for network analysis of interpersonal emotional
regulation and psychological resilience (Epskamp et al., 2018). The
regularized random correlation network is built using the GGM
model algorithm, which is based on the glasso (Graph Minimum
Absolute Contraction and Selection Operator) process (Epskamp and
Fried, 2018). Graph LASSO is a statistical regularization technique in
which all edges are precisely shrunk to zero to reduce pseudo-
correlations to produce a concise and sparse network that is easier to
interpret and more stable (Friedman et al., 2008). On the other hand,
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the Extended Bayesian Information Criterion (EBIC) is used to select
the best fit model. In a network, each object represents a node, and the
connections between objects are called edges. In the graph, a blue edge
indicates a positive partial correlation, while a red edge indicates a
negative partial correlation. The thickness of the edges indicates the
strength of the relationship between the nodes.

We calculate the expected impact of each node through R package
qgraph to determine which nodes are more central or influential in
the network. The expected impact (EI) is calculated as the sum of all
the original values of the weights of the edges connected to the node.
Compared with the traditional central index, calculating the expected
impact is more suitable for network structures that contain both
positive and negative associations. The higher the expected impact
(EI) of a node, the higher the significance of the symptom in the
network (Robinaugh et al., 2016). In addition, we calculated the bridge
expected impact for each node with the R package network tools to
uncover bridge symptoms as a pathway linking interpersonal
emotional regulation and psychological resilience symptoms. Similar
to expected influence, the Bridge Expect Influence (BEI) is calculated
by summing a node’s edge weights, but only edges that connect nodes
from one community with the other are counted. The larger the node
bridge expected Impact (BEI), the more likely it is to activate the
opposing community (Jones et al., 2021). The existing network has
two node communities: one community for psychological resilience
(25 projects from CD-RISC) and the other for interpersonal emotional
regulation (16 projects from IRQ). We also assessed the predictability
of each node with R package mgm. Nodes with high predictability are
thought to be susceptible to nearby nodes. In order to control nodes
with good predictability, it may be helpful to focus on relevant nodes.

R package bootnet (version 1.5) was used to evaluate the accuracy
and resiliency of network estimates (Epskamp et al., 2018). First,
we evaluate the accuracy of the edge weights by calculating the 95%
confidence interval (CI) of the edge weights using non-parametric
bootstrap. Secondly, the correlation stability (CS) coefficients were
calculated using self-lifting sampling for a subset of participants to
assess the stability of the node prediction effects and the node bridge
prediction effects. It is recommended that the value of CS coefficient
should not be lower than 0.25, and preferably higher than 0.50.

3 Results
3.1 Study sample

A total of 1,948 nursing undergraduates were included in the
analysis. The mean age was 19.64 (SD = 1.53) years, including 1,176
students in the lower grades and 772 students in the upper grades. The
average IRQ score of the whole sample was 19.21 (SD = 3.74), and the
average CD-RISC score was 94.20 (SD = 16.40). Table 1 shows the
abbreviations, averages, standard deviations, and predictability of all
items on CD-RISC and IRQ.

3.2 Network structure and centrality
measure analysis

Figure 1 shows the network architecture of interpersonal
emotional regulation and psychological resilience. The strongest
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association in the interpersonal emotion regulation network is IRQ6
(Appreciate support)—IRQ8 (Appreciate help). The strongest
associations in the psychological resilience network is CD-RISC11
(Believe in achieving goals)—CD-RISC12 (do not give up). The
strongest edges of the interpersonal emotional regulation—
psychological resilience network are IRQ12 (Celebrate the good
things)—CD-RISC2 (intimate relationship), IRQ5 (need attention)—
CD-RISC20 (Follow one’s instincts) and IRQ7 (Need to care)—
CD-RISC25 (Take pride in achievement) (Supplementary Table S1).
CD-RISC20 (Follow one’s instincts) was the most predictable (0.758),
while CD-RISC11 (Believe in achieving goals) was the least predictable
(0.413).

The Expected Impact Index (Figure 2) indicates that IRQ14
(Enjoy being with friends), IRQ11 (Like to share), and CD-RISC11
(Believe in achieving goals) are core nodes, with IRQ14 having the
highest centrality.

The bridge expected impact index (Figure 3) shows IRQ14 (Enjoy
being with friends), CD-RISC2 (intimate relationship), and CD-RISC3
(The help of fate) are the bridging nodes between interpersonal
emotion regulation node cluster and psychological resilience node
cluster. “Enjoy being with friends” is from IRQ16, and “intimate
relationship” and “The help of fate” are from CD-RISC25. This
suggests that “Enjoy being with friends” may affect. The level of
psychological resilience of college students, while “intimate
relationship” and “The help of fate” affect the interpersonal emotional
regulation ability of college students.

The interpersonal emotional regulation-psychological resilience
network showed good stability. The 95% confidence interval for
bootstrap indicates that the accuracy of the edge weights is relatively
reliable and accurate (Supplementary Figure S1). In addition, the CS
coefficients of the expected impact and bridge expected impact are
0.75 and 0.516, respectively, indicating that the estimates of the
expected impact and bridge expected impact are sufficiently stable
(Supplementary Figures 52). The bootstrapped difference test for edge
weights were shown in Supplementary Figure S3. The bootstrapped
difference test for node expected influences were shown in
Supplementary Figure S4.

In the network structure of senior medical students, the strongest
edge is IRQ8 (Appreciate help) -CD-RISC2 (intimate relationship).
IRQ14 (Enjoy being with friends), IRQI1 (Like to share) and
CD-RISC11 (Believe in achieving goals) are core nodes. IRQ15 (Stay
around other people), CD-RISC2 (intimate relationship), and
CD-RISC3 (The help of fate) are the highest bridge nodes
(Supplementary Figure S5). In the network structure of junior medical
students, the strongest edge is IRQ12 (Celebrate the good things)—
CD-RISC2 (intimate relationship). IRQ14 (Enjoy being with friends),
CD-RISC16 (Not easily defeated), and IRQ11 (Like to share) are core
nodes. IRQ14 (Enjoy being with friends), CD-RISC2 (intimate
relationship), and CD-RISC3 (The help of fate) are the highest bridge
nodes (Supplementary Figure S6).

4 Discussion

In this study, we used network analysis to explore the network
structure of interpersonal emotional regulation and psychological
resilience in a group of nursing undergraduates. In this network,
we find a strong relationship between IRQ6 (Appreciate support) and
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TABLE 1 Descriptive statistics of the IRQ-16 and CD-RISC-25 items.

10.3389/fpsyg.2025.1546042

Iltems Abbreviation Mean SD Predictability
TRQ1 Seek company 4.32 1.45 0.640
TIRQ2 Tell trouble 3.93 1.46 0.623
1RQ3 Need help 4.39 1.40 0.709
IRQ4 Express one’s emotion 4.34 1.44 0.656
IRQ5 Need attention 4.70 1.31 0.727
IRQ6 Appreciate support 5.51 1.23 0.509
IRQ7 Need to care 5.36 1.23 0.524
IRQ8 Appreciate help 5.55 1.20 0.467
IRQ9 Tell the going well things 4.61 1.35 0.541
IRQ10 Tell good things 4.67 1.33 0.475
IRQI1 Like to share 4.68 1.34 0.449
1IRQI12 Celebrate the good things 5.15 1.22 0.623
1RQ13 Happier with friends 4.89 1.29 0.620
1RQ14 Enjoy being with friends 5.04 1.23 0.520
1IRQ15 Stay around other people 4.66 1.38 0.683
IRQ16 Stay with the people you know 5.06 1.26 0.577
CD-RISC1 Adapt to the change 3.87 0.77 0.533
CD-RISC2 Intimate relationship 3.95 0.82 0.580
CD-RISC3 The help of fate 3.64 0.86 0.658
CD-RISC4 Handle things 3.64 0.80 0.578
CD-RISC5 Handle new challenges 3.80 0.80 0.491
CD-RISC6 See the humor 3.75 0.82 0.521
CD-RISC7 Become stronger 3.86 0.77 0.450
CD-RISC8 Self-regulation 3.75 0.80 0.536
CD-RISC9 Nothing comes of nothing 3.86 0.78 0.557
CD-RISC10 Do one’s best 3.93 0.78 0.442
CD-RISC11 Believe in achieving goals 3.88 0.77 0.413
CD-RISC12 Do not give up 3.84 0.80 0.479
CD-RISC13 Ways to get help 3.70 0.80 0.562
CD-RISC14 Concentrate 3.64 0.83 0.570
CD-RISC15 Take a lead role 3.59 0.87 0.629
CD-RISC16 Not easily defeated 3.85 0.78 0.428
CD-RISC17 A strong man 3.87 0.79 0.444
CD-RISC18 Make tough decisions 3.60 0.85 0.634
CD-RISC19 Deal with pain 3.80 0.79 0.527
CD-RISC20 Follow one’s instincts 3.56 0.81 0.758
CD-RISC21 Have a clear goal 3.78 0.81 0.499
CD-RISC22 Control one’s life 3.75 0.80 0.507
CD-RISC23 Love challenges 3.56 0.89 0.626
CD-RISC24 Strive to reach the goal 3.85 0.78 0.465
CD-RISC25 Take pride in achievement 3.88 0.82 0.554

IRQ8 (Appreciate help). The reason may be that both of them belong
to the negative emotion efficacy dimension of interpersonal emotion
regulation. We found a strong association between CD-RISC11
(Believe in achieving goals) and CD-RISC12 (do not give up), both
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belong to the tenacity dimension of psychological resilience. We also
found a strong association between IRQ12 (Celebrate the good things)
and CD-RISC2 (intimate relationship). “Celebrate the good things”
shows that when I want to celebrate some good things, I will go to
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Network structure of interpersonal emotional regulation and psychological resilience of nursing undergraduates. Note: Green edges represent positive
associations and red edges represent negative associations between nodes. The thickness of an edge is proportional to the strength of the association.

certain people to share them. It belongs to the positive emotion
tendency dimension in interpersonal emotion regulation, which refers
to people’s tendency to increase their positive emotions. The
expression of “intimate relationship” is to have some close and stable
relationships, including relatives, friends, lovers, etc., which reflects
that people have good interpersonal relationships. Our study found
an association between the two, which may reflect that they share the
same underlying influencing factors, which is consistent with previous
findings (Wei et al., 2023; Zhang et al., 2023). Previous studies have
shown that interpersonal adaptation can significantly positively
predict positive emotions, and interpersonal sensitivity can affect the
generation of positive emotions. Interpersonal sensitivity refers to the
tendency to be alert and sensitive to others’ evaluation and to take
defensive actions to avoid negative evaluation, which itself has a
certain negative tendency. When people show interpersonal sensitivity,
it will prevent individuals from receiving love, understanding and
support from the outside world, thus affecting the production of
positive emotions (Zhang et al., 2023). In addition, positive emotions
also promote good interpersonal interaction. Positive emotions can
provide individuals with supportive psychological resources and
increase their sense of interpersonal control. The extension-
construction theory holds that positive emotions have evolutionary
adaptive value to individuals, and positive emotions can immediately
expand the scope of individual thought-action, and on this basis,
construct more lasting psychological, physiological and social
resources to help individuals obtain long-term satisfactory
relationships in social interactions (Wei et al., 2023; Gao and Tong,
2010). This also makes the two constitute a mutually reinforcing
feedback loop.

We found that IRQ14 (Enjoy being with friends), IRQ11 (Like to
share), and CD-RISC11 (Believe in achieving goals) were core nodes
in the interpersonal emotional regulation-psychological resilience
network. This suggests that these symptoms may play an important
role in activating and maintaining the interpersonal emotional
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regulation-psychological resilience network. In the intervention
process, researchers will use these three nodes as a target for the
development of intervention strategies, may get greater benefits.
“Enjoy being with friends” means smiling when you are with others.
“Like to share” means that when things are going well, one feels
compelled to share with others. Both nodes are reflected in a person’s
ability to have good relationships and increase positive emotions.
Previous studies have shown that students who are more popular
among people have a higher ability of emotional regulation (Gross and
John, 2003; Zhou et al., 2021), and interpersonal relationships also
have a significant positive impact on psychological resilience (Zheng
et al., 2023). Students with good interpersonal relationships can
strengthen their environmental protection factors and thus obtain a
higher level of psychological resilience. Positive emotions have also
been shown to positively predict people’s interpersonal emotional
regulation behaviors and levels of psychological resilience (Xiong and
Li, 2024; Lyzwinski et al., 2024). Therefore, in the intervention, we can
achieve precise positioning and intensive intervention on
interpersonal relationships and the ability to express positive
emotions, so as to improve students interpersonal emotional
regulation ability and psychological resilience level. CD-RISC11
(Believe in achieving goals) is another core node in the Interpersonal
Emotional regulation-Psychological resilience network. “Believe in
achieving goals” means that I believe I can achieve my goals despite
obstacles, which reflects the degree of confidence of an individual in
the behavioral ability to complete a specific task, that is, the individual
self-efficacy. Our study identifies the central role of self-efficacy in the
interpersonal emotion regulation-psychological resilience network,
which is consistent with previous findings. Previous studies have
shown that self-efficacy can effectively predict people’s emotional
regulation ability and psychological resilience level (3Xu et al., 2023;
Wu and Man, 2018). Individuals with higher self-efficacy tend to
believe that they can cope with various challenges, tend to maintain a
resilient attitude in the face of difficulties, and thus the easier it is to
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FIGURE 2

Centrality plot depicted the expected influence (z-score) of each variable chosen in the final network.

adopt positive emotion regulation strategies to solve problems. In
recent years, emotional regulation self-efficacy, as a part of general
self-efficacy, has become a new hot topic of research, which refers to
the degree of confidence that an individual can manage their emotions
(Schunk et al., 2022). Many researchers have begun to pay attention
to the relationship between emotional regulation self-efficacy, negative
emotions and psychological resilience (Wu and Man, 2018). Therefore,
it is of great significance to improve students’ self-efficacy for their
mental health.

The results of core nodes suggest that nursing educators should
focus on students’ interpersonal relationships, emotional states and
self-efficacy. First of all, schools should strengthen the construction of
mental health education teachers, reasonably equip professional
psychological counselors according to the number of students, and
provide personalized and targeted psychological counseling services
for students in interpersonal relationships, emotional states, self-
efficacy and other aspects. For example, the implementation of
solution-focused group counseling (SFGC) can effectively improve

Frontiers in Psychology

2021).
Through focusing on the main technical questions, group

students’ interpersonal relationships (Franklin and Hai,

empowerment and providing a positive environment, we can improve
students’ conversation skills and relationship handling ability, promote
students’ proactive communication, and help students establish stable
interpersonal relationships. Dialectical behavior therapy group
counseling, narrative therapy, dancing therapy are also effective ways
to improve students’ interpersonal relations (Guo et al., 2024; Xu,
2022; Guo, 2020). Positive psychological intervention may be a good
choice to cultivate students’ positive emotions (Lyzwinski et al., 2024).
Positive Psychological Interventions (PPI) are guided by the ideas of
positive psychology and are designed to help individuals discover,
strengthen, and sustain the “positive resources” in their lives to
develop positive emotions, behaviors, or values. Mindfulness group
training, self-affirmation training, spiritual care and suggestion
therapy have a good effect on improving students’ self-efficacy (Zhou
etal, 2024; Zhu and Li, 2022). Secondly, in addition to professional
psychological intervention, schools should strengthen the ability of
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FIGURE 3
Centrality plot depicted the bridge expected influence (z-score) of each variable chosen in the final network.
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counselors and teachers to provide mental health services, integrate
mental health education into professional teaching, and create an
optimistic and positive learning and career atmosphere for students.
In addition, nursing educators can use the Internet and information
platform to change the traditional teaching mode of “knowledge
infusion” and actively carry out social practice of nursing professional
mental health education, including competitions, forums, and
situational simulation activities. Through flexible curriculum practice
activities, help students to establish a good psychological cognition,
establish positive values, so as to fundamentally enhance the
professional interest of nursing students, cultivate students’
professional identity and pride.

Our study identified 3 of the strongest bridging nodes between
interpersonal emotional regulation and psychological resilience. These
include TRQ14 (Enjoy being with friends), CD-RISC2 (intimate
relationship), and CD-RISC3 (The help of fate). Bridge node means that
the node has a connection effect between different node groups in the
network structure, and it has an important influence on other node
groups in the network. In interpersonal emotional regulation, “Enjoy
being with friends” is the strongest bridge node, which indicates that the
intervention aimed at interpersonal relationships may have greater
benefits on the level of psychological resilience of college students,
which validates the previous findings to a certain extent. A survey of 471
college students shows that the emotional regulation ability and
psychological resilience of college students are regulated by
interpersonal relationships. Interpersonal relationships regulate self-
efficacy by expressing positive emotions and manage negative self-
efficacy play an incomplete mediating role in psychological resilience
(Wu and Man, 2018). Therefore, focusing on students’ interpersonal
relationship (including dormitory relationship, peer relationship and
teacher-student relationship) has a certain activation effect on
psychological resilience. The other two bridge nodes are “intimate
relationship” and “The help of fate” in psychological resilience. “intimate
relationship” means having some close and stable relationships
(relatives, friends, lovers, etc.); “intimate relationship” means that when
my problems cannot be clearly solved, sometimes fate or chance will
help me; These two nodes belong to the optimistic dimension of
psychological resilience, reflecting the degree of optimism of the
individual. This indicates that individual optimism also has a certain
connection effect on interpersonal emotion regulation and psychological
resilience, and will have a certain impact on people’s interpersonal
emotion regulation ability. Optimism refers to an individual’s greater
belief that events will turn out for the better. Some studies have found
that optimists have the flexibility to choose a variety of emotional
regulation strategies in the face of negative emotions. In addition,
personality traits have been proved to be predictors of individual
interpersonal emotion regulation ability, and optimism, as a positive
personality trait, plays an important role in peoples interpersonal
emotion regulation ability (Wang and Wang, 2023). Therefore, nursing
educators can improve students psychological resilience from the
perspective of improving interpersonal relationship. Starting from the
aspects of establishing positive life cognition, enhancing positive
emotional experience and cultivating positive behavior tendency, this
paper cultivates students” optimistic personality traits through rational
attribution and positive psychological intervention, so as to improve
students’ interpersonal emotion regulation ability.
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In our study, we found some differences in the structure of the
interpersonal emotional regulation-psychological resilience
network between upper and lower grades. In the upper-level
network architecture, the strongest edge is IRQ8 (Appreciate help)
with CD-RISC2 (intimate relationship), while the whole crowd
and lower grades are IRQ12 (Celebrate the good things) with
CD-RISC2 (intimate relationship). “Appreciate help” belongs to
the negative emotion efficacy dimension in interpersonal emotion
regulation, and “Celebrate the good things” belongs to the positive
emotion tendency dimension in interpersonal emotion regulation,
indicating that senior students tend to maintain a stable
relationship by reducing negative emotions. Lower grade students
were more likely to maintain stable relationships by increasing
positive emotions. However, Ni Ying’s study found that juniors
were more likely to use positive emotion regulation strategies
(cognitive reappraisal) than sophomores. The reason for the two
different results may be the different emphasis of psychological
education in different schools. In Ni Ying’s study, senior students
may have more positive changes in emotion regulation after
school training (Ni, 2024). Also, in the network structure of the
lower grades, unlike the whole population and the upper grades,
CD-RISC16 (Not easily defeated) was identified as the core node,
rather than CD-RISC11 (Believe in achieving goals). This may
be because lower grade students are still in the stage of adapting
to the new school environment, and stress resistance plays a
greater role in psychological resilience, while senior students are
currently in the stage of self-realization, and self-efficacy has
greater significance in psychological resilience. This is consistent
with the findings of Kotter et al., which show that stress tolerance
among first-year medical students is an important predictor of
their own mental health (Kotter et al.,, 2016). Therefore, for
students of different grades, nursing educators should start from
different angles to provide personalized mental health services for
students, so as to achieve better results.

5 Limitations

There are still some limitations to our study. First of all, our study
is a cross-sectional study, which is difficult to reveal the dynamic
change relationship between different components, and cannot draw
causal conclusions. Future studies should use longitudinal or
experimental design to examine the temporal causal relationship.
Second, in the network analysis, we only studied the variables
we chose, and since the results are highly variable dependent, the
results may change somewhat if other variables are included in the
network. In addition, variable measurements were self-reported, and
the results may be biased, so all results should be interpreted with
caution, and other relevant variables can be added in the future to test
the more specific relationship between emotional regulation and
psychological resilience. Third, the study population was nursing
students from China, and females accounted for a large proportion,
which may not be applicable to other populations. Future studies
should verify whether these findings can be extended to
other populations.
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6 Conclusion

In conclusion, our study outlines the multi-level and multi-
of the
resilience

dimensional interactions among the components

interpersonal emotional regulation-psychological

network structure of nursing undergraduates. “Enjoy being with

%

friends,” “enjoy sharing” and “have confidence to achieve goals”
were identified as the key core nodes, which indicates that nursing
educators from the perspective of students’ interpersonal
relationship, emotional state and self-efficacy, to provide students
with targeted psychological intervention, may have a better effect
on improving students’ interpersonal emotional regulation ability
and psychological resilience level. “Enjoy being with friends,”
“intimate and stable relationship” and “help of fate” were identified
as the key bridge nodes, which indicates that nursing educators can
give full play to the connecting role of bridge nodes to improve
students’ psychological resilience from the perspective of improving
interpersonal relationships. From the perspective of cultivating
students’ optimistic quality, improve students’ interpersonal
emotion regulation ability. We should also note that there may
be some differences in the core node focus of students’ interpersonal
emotional regulation skills and psychological resilience levels at
different grades, and that individualized mental health services by
nursing educators may achieve better results for students at different
grades. The correlation revealed in this study may provide some
help for the precise intervention of interpersonal emotional
regulation ability and psychological resilience of nursing
undergraduates, but more confirmatory studies are still needed to
verify it.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

Author contributions

PH: Conceptualization, Data curation, Funding acquisition,
Methodology, Writing — original draft, Writing - review & editing. PL:
Conceptualization, Data curation, Investigation, Methodology,
Writing - original draft. XW: Data curation, Investigation, Software,
Writing - review & editing. YW: Data curation, Investigation,
Software, Writing - review & editing. HY: Conceptualization,
Methodology, Supervision, Writing — review & editing. MY:
Conceptualization, Funding acquisition, Methodology, Supervision,

References

Al-Noumani, H., Al, Z. O., Arulappan, J., and George, H. R. (2024). Professional
identity and preparedness for hospital practice among undergraduate nursing students:
a cross-sectional study. Nurse Educ. Today 133:106044. doi: 10.1016/j.nedt.2023.106044

Auerbach, R. P, Alonso, J., Axinn, W. G., Cuijpers, P, Ebert, D. D., Green, J. G., et al.
(2016). Mental disorders among college students in the World Health Organization world
mental health surveys. Psychol. Med. 46, 2955-2970. doi: 10.1017/S0033291716001665

Berdida, D., and Grande, R. (2023). Academic stress, Covid-19 anxiety, and quality of
life among nursing students: the mediating role of resilience. Int. Nurs. Rev. 70, 34-42.
doi: 10.1111/inr.12774

Frontiers in Psychology

10.3389/fpsyg.2025.1546042

Writing - review & editing. JG: Conceptualization, Investigation,
Methodology, Writing - editing,
Funding acquisition.

Supervision, review &

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This
publication was supported by the Shanxi Ideological and Political
Work Project in 2023 (Grant No: 23SXSZ0118) and the Shanxi
Province science and technology strategic research project
(202204031401159).

Acknowledgments

The authors would like to thank all participants of this study for
their contribution.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen AI was used in the creation of
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1546042/
full#supplementary-material

Borsboom, D. (2017). A network theory of mental disorders. World Psychiatry 16,
5-13. doi: 10.1002/wps.20375

Christensen, K. A. (2019). Emotional feeding as interpersonal emotion regulation: a
developmental risk factor for binge-eating behaviors. Int. J. Eat. Disord. 52, 515-519.
doi: 10.1002/eat.23044

Christensen, K. A., van Dyk, L. S., Nelson, S. V,, and Vasey, M. W. (2020). Using
multilevel modeling to characterize interpersonal emotion regulation strategies and
psychopathology in female friends. Personal. Individ. Differ. 165:110156. doi:
10.1016/j.paid.2020.110156

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1546042
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1546042/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1546042/full#supplementary-material
https://doi.org/10.1016/j.nedt.2023.106044
https://doi.org/10.1017/S0033291716001665
https://doi.org/10.1111/inr.12774
https://doi.org/10.1002/wps.20375
https://doi.org/10.1002/eat.23044
https://doi.org/10.1016/j.paid.2020.110156

Huai et al.

Connor, K. M., and Davidson, J. R. (2003). Development of a new resilience scale: the
Connor-Davidson resilience scale (CD-RISC). Depress. Anxiety 18, 76-82. doi:
10.1002/da.10113

Donker, M. H., Erisman, M. C., van Gog, T., and Mainhard, T. (2020). Teachers'
emotional exhaustion: associations with their typical use of and implicit attitudes toward
emotion regulation strategies. Front. Psychol. 11:867. doi: 10.3389/fpsyg.2020.00867

Epskamp, S., Borsboom, D., and Fried, E. I. (2018). Estimating psychological networks
and their accuracy: a tutorial paper. Behav. Res. Methods 50, 195-212. doi:
10.3758/5s13428-017-0862-1

Epskamp, S., and Fried, E. I. (2018). A tutorial on regularized partial correlation
networks. Psychol. Methods 23, 617-634. doi: 10.1037/met0000167

Franklin, C., and Hai, A. H. (2021). Solution-focused brief therapy for substance use:
a review of the literature. Health Soc. Work 46, 103-114. doi: 10.1093/hsw/hlab002

Friedman, J., Hastie, T., and Tibshirani, R. (2008). Sparse inverse covariance estimation
with the graphical lasso. Biostatistics 9, 432-441. doi: 10.1093/biostatistics/kxm045

Galderisi, S., Rucci, P,, Kirkpatrick, B., Mucci, A., Gibertoni, D., Rocca, P, et al. (2018).
Interplay among psychopathologic variables, personal resources, context-related factors,
and real-life functioning in individuals with schizophrenia: a network analysis. JAMA
Psychiatry 75, 396-404. doi: 10.1001/jamapsychiatry.2017.4607

Gao, Z. L., and Tong, H. J. (2010). Role of positive emotions: the broaden-and-build
theory. Chin. J. Health Psychol. 18, 246-249. doi: 10.13342/j.cnki.cjhp.2010.02.035

Gross, J. J., and John, O. P. (2003). Individual differences in two emotion regulation
processes: implications for affect, relationships, and well-being. J. Pers. Soc. Psychol. 85,
348-362. doi: 10.1037/0022-3514.85.2.348

Gu, X. L,, and Xu, D. B. (2022). Analysis of predictors of emotion regulation strategies in
patients with coronary heart disease after intervention: from the perspective of psychological
resilience. Health Research 42, 410-414+421. doi: 10.19890/j.cnki.issn1674-6449.2022.04.011

Guo, X. J. (2020). The application of narrative therapy in improving interpersonal
relationship in dormitory of college students. Lit. Educ. 14, 154-155. doi:
10.16692/j.cnki.wxjyx.2020.11.072

Guo, Z., Cui, Y, Yang, T,, Liu, X., Lu, H., Zhang, Y., et al. (2023). Network analysis of
affect, emotion regulation, psychological capital, and resilience among Chinese males
during the late stage of the COVID-19 pandemic. Front. Pub. Health. 11:1144420. doi:
10.3389/fpubh.2023.1144420

Guo, P. ], Pang, J., Tao, A. J., Chen, Z. X, Li, B. X,, Luo, N,, et al. (2024). A study on
the intervention of dance therapy on emotional regulation self-efficacy and interpersonal
disturbance of college students. Univ. Logist. Res. 31, 76-80.

Haliczer, L. A., Woods, S. E., and Dixon-Gordon, K. L. (2021). Emotion regulation
difficulties and interpersonal conflict in borderline personality disorder. Personal Disord.
12, 347-353. doi: 10.1037/per0000436

Howard, K. P, and Cheavens, J. S. (2023). Interpersonal emotion regulation in the
context of social networks: a focus on borderline personality disorder. Personal Disord.
14, 182-195. doi: 10.1037/per0000566

Hu, N,, Sang, B,, Liu, J. S., Pan, T. T, and Huang, Y. Y. (2020). Interpersonal emotion
regulation from the perspective of social interaction: definition, measurement and
theoritical orientation. J. Gerontol. 43,1227-1234. doi: 10.16719/j.cnki.1671-6981.20200528

Jones, P. J., Ma, R., and Mcnally, R. J. (2021). Bridge centrality: a network approach to
understanding comorbidity. Multivariate Behav. Res. 56, 353-367. doi:
10.1080/00273171.2019.1614898

Kotter, T., Tautphius, Y., Obst, K. U., Voltmer, E., and Scherer, M. (2016). Health-
promoting factors in the freshman year of medical school: a longitudinal study. Med.
Educ. 50, 646-656. doi: 10.1111/medu.12987

Kupcewicz, E., Grochans, E., Kaduc¢akova, H., Mikla, M., and J6Zwik, M. (2020).
Analysis of the relationship between stress intensity and coping strategy and the quality
of life of nursing students in Poland, Spain and Slovakia. Int. J. Environ. Res. Public
Health 17:4536. doi: 10.3390/ijerph17124536

Liao, L. Y., Hu, N,, Cheng, D. D,, Zheng, H., Liu, J. S., and Sang, B. (2023). Examining the
reliability and validity of the interpersonal emotion regulation questionnaire among Chinese
pupils. Chin. J. Clin. Psych. 31, 1461-1466. doi: 10.16128/j.cnki.1005-3611.2023.06.032

Luo, Y,, Meng, R,, Li, J., Liu, B, Cao, X,, and Ge, W. (2019). Self-compassion may
reduce anxiety and depression in nursing students: a pathway through perceived stress.
Public Health 174, 1-10. doi: 10.1016/j.puhe.2019.05.015

Lyzwinski, L., Zwicker, J. D., Mcdonald, S., and Tough, S. (2024). Psychological
interventions and those with elements of positive psychology for child and youth mental
health during the Covid-19 pandemic: literature review, lessons learned, and areas for
future knowledge dissemination. JMIR Pediatr. Parent. 7:¢59171. doi: 10.2196/59171

Ma, C. M. (2024). Investigation and analysis of mental health status of nursing
students. Technol. Wind 18, 154-156. doi: 10.19392/j.cnki.1671-7341.202402051

Mcrae, K., and Gross, J. J. (2020). Emotion regulation. Emotion 20, 1-9. doi:
10.1037/emo0000703

Ni, Y. (2024). A study on the relationship between emotion regulation strategies and
interpersonal relationship quality among college students. China J. Multimedia Network
Teach. 6, 128-131.

Niuy, S. E, Niu, X. M., Hu, S. Z., Sun, Y., Zheng, Y., Huang, Y. Q,, et al. (2025). Network
analysis of perceived social support, depression and anxiety symptoms in rural-to-urban
migrated and rural residents. Chin. Ment. Health ]. 3, 251-258.

Frontiers in Psychology

11

10.3389/fpsyg.2025.1546042

Robinaugh, D. ], Millner, A. J., and Mcnally, R. J. (2016). Identifying highly influential
nodes in the complicated grief network. J. Abnorm. Psychol. 125, 747-757. doi:
10.1037/abn0000181

Rosenthal, L., Lee, S., Jenkins, P., Arbet, J., Carrington, S., Hoon, S., et al. (2021). A
survey of mental health in graduate nursing students during the Covid-19 pandemic.
Nurse Educ. 46, 215-220. doi: 10.1097/NNE.0000000000001013

Schunk, E, Zeh, E, and Trommsdorff, G. (2022). Cybervictimization and well-being among
adolescents during the Covid-19 pandemic: the mediating roles of emotional self-efficacy and
emotion regulation. Comput. Human Behav. 126:107035. doi: 10.1016/j.chb.2021.107035

Sonmez, Y., Akdemir, M., Meydanlioglu, A., and Aktekin, M. R. (2023). Psychological
distress, depression, and anxiety in nursing students: a longitudinal study. Healthcare
(Basel) 11:636. doi: 10.3390/healthcare11050636

Tang, Q., Zou, X,, Li, Y, Xu, Y,, Lv; Y,, Liu, X,, et al. (2024). Insomnia mediates the
relation between empathy and anxiety among nursing students: a latent moderated
mediation model of self-compassion. BMC Nurs. 23:570. doi: 10.1186/s12912-024-02238-8

Troy, A. S., Willroth, E. C., Shallcross, A. J., Giuliani, N. R., Gross, J. J., and Mauss, I. B.
(2023). Psychological resilience: an affect-regulation framework. Annu. Rev. Psychol. 74,
547-576. doi: 10.1146/annurev-psych-020122-041854

Tung, Y. J,, Lo, K,, Ho, R., and Tam, W. (2018). Prevalence of depression among
nursing students: a systematic review and meta-analysis. Nurse Educ. Today 63, 119-129.
doi: 10.1016/j.nedt.2018.01.009

Vaughan, E., Koczwara, B., Kemp, E., Freytag, C., Tan, W,, and Beatty, L. (2019).
Exploring emotion regulation as a mediator of the relationship between resilience and
distress in cancer. Psychooncology 28, 1506-1512. doi: 10.1002/pon.5107

Wang, W. L., Jiang, W. Y., and Yin, H. B. (2024). Research on Teachers' emotion
regulation: the shift from individual orientation to interpersonal orientation. J. East
China Norm. Univ. (Educ. Sci.) 42, 77-88. doi: 10.16382/j.cnki.1000-5560.2024.07.007

Wang, J. N., and Wang, Y. H. (2023). The influence of optimism on the choice of emotion
regulation strategies. Chin. J. Clin. Psych. 31,80-83.doi: 10.16128/j.cnki.1005-3611.2023.01.014

Wei, Z., Ren, L., Wang, X., Liu, C., Cao, M., Hu, M., et al. (2021). Network of
depression and anxiety symptoms in patients with epilepsy. Epilepsy Res. 175:106696.
doi: 10.1016/j.eplepsyres.2021.106696

Wei, L. Y., Xin, G., Wang, L. X,, and Lu, K. T. (2023). The effect of interpersonal
adaptation on ethnic psychological integration: the mediating role of positive emotions.
Psychol. Magazine 18, 14-17. doi: 10.19738/j.cnki.psy.2023.24.004

Williams, W. C., Morelli, S. A., Ong, D. C., and Zaki, J. (2018). Interpersonal emotion
regulation: implications for affiliation, perceived support, relationships, and well-being.
J. Pers. Soc. Psychol. 115, 224-254. doi: 10.1037/pspi0000132

Wu, X. H., and Man, C. Y. (2018). Relationship between interpersonal relation and
resilience: mediation effect of regulatory emotional self-efficacy. J. Hubei Univ. Arts Sci.
39, 75-79.

Xiong, Z. K., and Li, Z. Q. (2024). Interpersonal emotion regulation: process and
motivation. Psychol. Dev. Educ. 40, 442-456. doi: 10.16187/j.cnki.issn1001-4918.2024.03.15

Xu, T. (2022). Effect of dialectical behavior therapy group psychological counseling
on interpersonal relationship, emotion regulation and sleep quality in college dormitory.
Psychol. Magazine 17, 26-28. doi: 10.19738/j.cnki.psy.2022.18.008

Xu, Z. H., Wang, X. Q., Zhao, Z. X., and Zhan, N. (2023). The infiuence of college
students' self-efficacy on learning engagement: the mediating role of emotion regulation.
Psychol. Magazine 18, 99-101+105. doi: 10.19738/j.cnki.psy.2023.11.026

Yi, Q F, Yan, ], Zhang, C. J,, Yang, G. L., Huang, H., and Yang, Y. (2022). The
experience of anxiety among Chinese undergraduate nursing students in the later period
of their internships: findings from a qualitative study. BMC Nurs. 21:70. doi:
10.1186/s12912-022-00847-9

Yu, X. N, Lau, J. T., Mak, W. W,, Zhang, J., Lui, W. W,, and Zhang, J. (2011). Factor
structure and psychometric properties of the Connor-Davidson resilience scale among
Chinese adolescents. Compr. Psychiatry 52, 218-224. doi: 10.1016/j.comppsych.2010.05.010

Zaki, J. (2020). Integrating empathy and interpersonal emotion regulation. Annu. Rev.
Psychol. 71, 517-540. doi: 10.1146/annurev-psych-010419-050830

Zhang, J. ], Jin, X, Dai, E, Cao, R., and Chen, Y. L. (2023). The effect of interpersonal
sensitivity on the life satisfaction degree of impoverished students in medical colleges:
the multiple effects of self-efficacy sense and positive emotions. J. Nanjing Univ. Tradit.
Chin. Med. 24, 198-203. doi: 10.20060/j.cnkiISSN1009-3222.2023.0198

Zheng, L. ]., Zheng, G., and Song, X. B. (2023). Journal of Chinese youth social
science——mediation of sense of meaning in life and regulating mechanism of network
literacy. J. Chin. Youth Soc. Sci. 42, 61-73. doi: 10.16034/j.cnki.10-1318/c.2023.03.009

Zhou, Y. J.,, Geng, Y. G., and Luo, E (2024). The influence of spiritual care on
postoperative psychological resilience, self-efficacy and subjective well-being of breast
cancer patients. J. Clin. Psychosom. Dis. 30, 147-151.

Zhou, S. G., Guo, H. R,, Yang, P. P, Wang, M. Y,, Liu, X. X, and Ding, X. S. (2021). The
effect of family environment on college Students' depression: the chain mediating role
of cognitive emotion regulation and dormitory interpersonal relationship. Chin. J. Spec.
Educ. 12, 75-81.

Zhu, J. M., and Li, Y. W. (2022). Influence of mindfulness group training on
procrastination, self-esteem, self-efficacy of middle school students. Chin. J. School
Health 43, 72-76. doi: 10.16835/j.cnki.1000-9817.2022.01.016

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1546042
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1002/da.10113
https://doi.org/10.3389/fpsyg.2020.00867
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.1037/met0000167
https://doi.org/10.1093/hsw/hlab002
https://doi.org/10.1093/biostatistics/kxm045
https://doi.org/10.1001/jamapsychiatry.2017.4607
https://doi.org/10.13342/j.cnki.cjhp.2010.02.035
https://doi.org/10.1037/0022-3514.85.2.348
https://doi.org/10.19890/j.cnki.issn1674-6449.2022.04.011
https://doi.org/10.16692/j.cnki.wxjyx.2020.11.072
https://doi.org/10.3389/fpubh.2023.1144420
https://doi.org/10.1037/per0000436
https://doi.org/10.1037/per0000566
https://doi.org/10.16719/j.cnki.1671-6981.20200528
https://doi.org/10.1080/00273171.2019.1614898
https://doi.org/10.1111/medu.12987
https://doi.org/10.3390/ijerph17124536
https://doi.org/10.16128/j.cnki.1005-3611.2023.06.032
https://doi.org/10.1016/j.puhe.2019.05.015
https://doi.org/10.2196/59171
https://doi.org/10.19392/j.cnki.1671-7341.202402051
https://doi.org/10.1037/emo0000703
https://doi.org/10.1037/abn0000181
https://doi.org/10.1097/NNE.0000000000001013
https://doi.org/10.1016/j.chb.2021.107035
https://doi.org/10.3390/healthcare11050636
https://doi.org/10.1186/s12912-024-02238-8
https://doi.org/10.1146/annurev-psych-020122-041854
https://doi.org/10.1016/j.nedt.2018.01.009
https://doi.org/10.1002/pon.5107
https://doi.org/10.16382/j.cnki.1000-5560.2024.07.007
https://doi.org/10.16128/j.cnki.1005-3611.2023.01.014
https://doi.org/10.1016/j.eplepsyres.2021.106696
https://doi.org/10.19738/j.cnki.psy.2023.24.004
https://doi.org/10.1037/pspi0000132
https://doi.org/10.16187/j.cnki.issn1001-4918.2024.03.15
https://doi.org/10.19738/j.cnki.psy.2022.18.008
https://doi.org/10.19738/j.cnki.psy.2023.11.026
https://doi.org/10.1186/s12912-022-00847-9
https://doi.org/10.1016/j.comppsych.2010.05.010
https://doi.org/10.1146/annurev-psych-010419-050830
https://doi.org/10.20060/j.cnki.ISSN1009-3222.2023.0198
https://doi.org/10.16034/j.cnki.10-1318/c.2023.03.009
https://doi.org/10.16835/j.cnki.1000-9817.2022.01.016

	The relationship between interpersonal emotional regulation and psychological resilience in nursing undergraduates: a cross-sectional study and network analysis
	1 Introduction
	2 Methods
	2.1 Study design and data acquisition
	2.2 Measurement of variables
	2.2.1 Interpersonal regulation questionnaire (IRQ)
	2.2.2 The Connor-Davidson resilience scale (CD-RISC)
	2.3 Data analysis

	3 Results
	3.1 Study sample
	3.2 Network structure and centrality measure analysis

	4 Discussion
	5 Limitations
	6 Conclusion

	References

