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Abstract

Background Nursing students exhibit a higher incidence of mental disorders. Studies have identified psychological
stress contributes to elevated depression symptoms through reappraisal cognitive in nursing students. However,
there is little research exploring the knowledge regarding the role of ruminative thinking in mediating the
associations between psychological stress and depression symptoms. Guiding by the non-hemostatic model and
cognitive control theory, the study aims to investigate the chained mediation of cognitive reappraisal and ruminate
thinking between psychological stress and depression symptoms among nursing undergraduates.

Methods A total of 1,220 nursing undergraduates were carried out by stratified sampling from July to December
of 2023 via online survey. The investigation adopted the Perceived Stress Scale (PSS-10), Emotion Regulation
Questionnaire (ERQ), Ruminative Response Scale (RRS), and the Center for Epidemiologic Studies Depression Scale
(CES-D) to measure the level of psychological stress, cognitive reappraisal, ruminative thinking and depression
symptoms, respectively. Pearson’s r was utilized to investigate the interrelationships, and the structural equation
model (SEM) was used to clarify the mediation effects among the four variables.

Results The mean total score of CES-D was 21.57+10.79. SEM analysis proved that psychological stress had a direct
positive effect on depression symptoms (3 =0.388). accounting for a substantial 51.52% of the total effect. Cognitive
reappraisal and ruminate thinking partially mediated the association between psychological stress and depression
symptoms (95% Cl: 0.094-0.210), and the mediating effect accounted for 48.48% of the total effect.

Conclusions Nursing students exhibited a high prevalence of depression, and cognitive reappraisal and ruminate
thinking partially mediated the correlations between psychological stress and depression symptoms. Interventions
targeting at consolidating cognitive reappraisal and ruminate thinking are imperative for improving depression.
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Introduction

Recent reports by the World Health Organization have
highlighted a concerning trend: approximately 14% of
adolescents globally are affected by mental disorders,
with depression being a predominant cause of illness and
disability among this population [1]. This issue is particu-
larly pronounced within higher education environments,
where the prevalence of depression is escalating alarm-
ingly to 17.3% among college students [2], thus posing a
formidable challenge to these institutions [3]. Academic
literature increasingly acknowledges depression as a
significant barrier to academic achievement within uni-
versity settings [4, 5]. Systematic reviews indicate that
college students, especially those pursuing medical stud-
ies, exhibit a higher incidence of depression symptoms
when compared to their non-collegiate counterparts or
the general population [6, 7]. Moreover, this trend is par-
ticularly evident among nursing students, who are more
susceptible to depression due to the range of stressors
encountered during their college careers [8, 9].

The correlation between gender and the prevalence
of depression in college students has been extensively
researched. Studies demonstrate that female students,
who predominantly make up the nursing profession, are
more likely to experience depression symptoms in com-
parison to their male counterparts [10, 11]. Tung et al.
[12] identified that approximately 34.0% of nursing stu-
dents globally suffer from depression. The consequences
of depression on students are profound, affecting their
physical health, academic performance, career prospects,
and overall well-being [13]. In severe cases, depression
can escalate to suicide [14], which has been the second
leading cause of death among individuals aged 15 to 34
in the United States, according to the National Institute
of Mental Health [15]. Therefore, these alarming statis-
tics underscore the urgent need for mental health inter-
ventions targeted at mitigating depression symptoms in
nursing students.

Cross-national studies have identified psychological
stress as a significant predictor of depression [16, 17].
According to the non-homeostatic model of stress, indi-
viduals who experience longer, stronger stress are more
likely to get into non-homeostatic states of mental and
body, such as negative emotional experiences [18], which
in turn leads to depression [19]. The nursing profession
is frequently cited as one of the most stressful occupa-
tions [20], with nursing students experiencing substan-
tial stress and workload, as a result of both their rigorous
curriculum and the anticipated demands of their future
profession [21, 22]. Nebhinani et al. [23] identify four
primary stressors for nursing students: academic and
clinical concerns, personal issues, and interfacing stu-
dent worries. Thus, delineating the link between psy-
chological distress and depression symptoms in nursing
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undergraduates is imperative for developing effective
strategies to alleviate these symptoms.

While it is acknowledged that psychological stress con-
tributes to elevated depression symptoms, the degree of
these symptoms varies amongst individuals experiencing
distress. This variance is often attributed to differences in
cognitive process factors (i.e., emotion regulation, rumi-
nate thinking) [24, 25], which influence individual reac-
tions to stress, leading to diverse outcomes. The current
perspectives on depression emphasize the significance
of unique cognitive processes and content in sustaining
and intensifying depression in the face of psychological
stress [26, 27]. Moreover, recent research has a need for
checking cognitive variables as potential mechanisms
connecting stress and mental health issues [28], which
underscores the importance of integrating individual
variations into our comprehension of depression.

Emotion regulation provides a powerful and practi-
cal approach toward modifying cognitive processes for
depression [29]. A substantial body of research indicates
that various emotion regulation strategies, particularly
in stressful situations, are correlated with depression
symptoms among university students [30, 31]. Nota-
bly, the maladaptive emotion regulation method is a
critical factor in the onset of depression [32]. Emo-
tion regulation involves a broad spectrum of strategies.
Antecedent-focused strategies like cognitive reappraisal
and response-focused strategies such as expressive sup-
pression have been most studied [33]. Cognitive control
theory suggests individuals can moderate the association
between risk factors and existing or ongoing emotional
responses by changing their recognition. For example,
re-understanding the meaning of stimulus by a series of
positive and optimistic strategies [34]. Cognitive reap-
praisal, considered a positive and effective emotion reg-
ulation strategy, involves reinterpreting past emotional
experiences in a more positive light, thereby altering
one’s emotional response to them [35]. Research sug-
gests that cognitive reappraisal is effective for managing
stress-related mental and physical responses, which can
be counterproductive [36, 37]. On the contrary, less fre-
quent use of cognitive reappraisal has been associated
with increased depression symptoms [38].

Rumination refers to a well-established cognitive factor
for depression symptoms [39], which is another impor-
tant mechanism to assess when considering interven-
tion factors that might explain the relationship between
psychological stress and depression symptoms. Rumina-
tion thinking is defined as repetitive and passive on the
causes and potential negative outcomes of adverse expe-
riences, instead of taking actions or looking for solutions
for their problems [40]. The stress process model asserts
that primary stressors in daily routine can exert adverse
outcomes by promoting secondary stimuli due to stress
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proliferation. The secondary stimulus may be adverse
experiences or impaired personal resources (i.e., rumi-
nation), which are often seen as indirect effects in the
link between the primary stressors and the subsequent
outcomes [41]. A wealth of evidence has identified a
potential role of rumination thinking as a strengthening
factor for depression symptoms [42—-44]. Cross-sectional
research also reported that rumination played a major
function in perceived stress and psychological health
[45, 46]. Overall, ruminative thinking maybe a secondary
stressor caused by the primary stimulus of psychological
stress, which aggravates depression symptoms in college
students.

Although the association between psychological stress
and depression symptoms is established, the extant lit-
erature documents the effect of emotion regulation (i.e.,
cognitive reappraisal) linking environmental factors to
mental health [47, 48]. One recent study reported that
rumination moderates the relation between stress and
mental health, and the protective function of cogni-
tive reappraisal [49]. Whether cognitive reappraisal can
mitigate depression symptoms through rumination is
unknown. Given the importance of preparing future
nurses, understanding the key role of cognitive reap-
praisal and rumination is crucial [50, 51]. To address the
knowledge gaps, our study aims to explore the relation-
ship between psychological stress, cognitive reappraisal,
ruminate thinking, and depression symptoms in nursing
undergraduates, to provide practical instruction for nurs-
ing students’ mental intervention.

The study proposes three hypotheses (Fig. 1):

H1 Cognitive reappraisal of nursing undergraduates
mediates the association between psychological stress
and depression symptoms;

H2 Ruminate thinking of nursing undergraduates medi-
ates the association between psychological stress and
depression symptoms;

H3 Psychological stress of nursing undergraduates
affects depression symptoms through the chain mediation
of cognitive reappraisal and ruminate thinking.

Cognitive reappraisal Ruminate thinking

{Psychological stress Depressive symptoms ]

Fig. 1 Conceptual model
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Methods

Study design

This study was a cross-sectional design and mediation
analysis, and was implemented with the STROBE check-
list (Supplementary material 1).

Participants

In the context of this cross-sectional investigation, data
acquisition was conducted from July through December
2023, utilizing the professional survey platform, Ques-
tionnaire Star. The participants comprise undergradu-
ate nursing students, ranging from first-year students to
those in their final year. Nursing students were recruited
from four colleges, including Xi’an Jiao Tong University,
Air Forth Medical University, Shaanxi University of Chi-
nese Medicine, and Xian Medical College, which were
conducted by stratified sampling method. Firstly, a two-
stage stratified sampling with the ranking of colleges
(e.g., “985 projects” college, “211 projects” college and
general college) and grade of students (e.g., freshman,
sophomore, junior and senior) was conducted. Secondly,
we randomized selected 50% of classes from each grade.
Finally, cluster sampling was applied in each class.

The criteria for participant inclusion were stringently
defined. Eligible participants were required to be a min-
imum of 18 years of age, actively enrolled in an under-
graduate nursing program at a recognized university, and
willing to provide informed consent for participation
in the study. Conversely, participants with mental dis-
eases were excluded to ensure the integrity of the study’s
outcomes, which were screened through professional
interviews and the Center for Epidemiologic Studies
Depression Scale (CES-D).

In determining a sample size that would be sufficient
for the study’s needs, adherence was made to the sample
size guidelines posited by Kline [52]. These guidelines
suggest a sample size ranging from 10 to 20 times the
quantity of items within the search and a potential attri-
tion rate of 15%. Consequently, it was resolved that the
survey should target a size of nursing students from 667
to 1334.

Data collection
In preparation for the principal research endeavor, an
initial survey was executed with the aim of refining the
quality of the questionnaire and honing the methods for
field testing. This preliminary survey was disseminated
through the medium of WeChat groups, encompassing
various classes, via a digital link facilitated by the Ques-
tionnaire Star. Participants in the survey were entirely
voluntary, with students completing the questionnaire
using their mobile devices.

Prior to the commencement of the survey, the student
participants were thoroughly briefed on the overarching
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objectives of the study as well as the specific content of
the questionnaire. A prerequisite for participation was
the provision of electronic informed consent by the stu-
dents, affirming their understanding and agreement to
partake in the study. Additionally, they were apprised of
their right to withdraw from the survey at any juncture
should they choose to do so. In order to ensure the effec-
tiveness of the online survey, we checked the answers of
all the participants and deleted questionnaires with miss-
ing items. Besides, the participants would get a random
lucky money to thank for their participation.

The survey yielded a comprehensive dataset, with par-
ticipation from a total of 1235 nursing students. Out of
these, 1220 respondents submitted questionnaires that
were deemed valid and thus were included in the sub-
sequent data analysis. This substantial response rate
afforded a robust dataset for the study, thereby enhancing
the reliability and validity of the research findings.

Measurements

Psychological stress

Nursing undergraduates’ stress levels in the study were
assessed using the 10-item of the Chinese version of the
Perceived Stress Scale (PSS-10), which was translated by
Dr. Wang [53], and has been validated among Chinese
populations [54]. PSS-10 is divided into two subscales
including loss of control (5-item) and sense of tension
(5-item), utilizing a 5-point Likert scale for responses,
where 1 indicates ‘an absence of stress’ and 5 indicates
‘severe stress. The scale’s validity is supported by Cron-
bach’s alpha, often exceeding 0.70, denoting strong
internal consistency [55]. Specifically, for this study,
a Cronbach’s alpha of 0.866 confirms the PSS-10 as a
robust tool for evaluating stress in nursing students.

Cognitive reappraisal

The subscale of the Chinese version of Emotion Regula-
tion Questionnaire (ERQ) was used to measure the ability
of cognitive reappraisal, which was translated by Wang
and his colleagues, and has been validated [56]. ERQ
consists of two subscales: cognitive reappraisal (6-item)
and expressive suppression (4-item). The ERQ responses
are captured on a 7-point Likert scale, where 1 indi-
cates ‘strongly disagree’ and 7 indicates ‘strongly agree!
Elevated scores on a subscale imply a more pronounced
propensity towards employing the respective emotion
regulation strategy. In this investigation, the focus was
directed toward the cognitive reappraisal subscale to
ascertain the undergraduates’ adeptness in employing
this particular strategy. The ERQ’s reliability, especially
the cognitive reappraisal subscale, was evidenced in this
study with a Cronbach’s alpha of 0.820.
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Ruminate thinking

To quantify the ruminate thinking among nursing
undergraduates, the Chinese version of the Ruminative
Response Scale (RRS-22) was employed. The Chinese
RRS serves as a reliable and valid tool in the Chinese
population [57], which is divided into three subscales
encompassing symptom rumination (12-item), brooding
(5-item), and reflective pondering (5-item). Responses
are articulated on a 7-point Likert scale, where 1 indi-
cates ‘very untrue of me’ and 7 indicates ‘very true of
me’ Higher scores on this scale suggest increased levels
of rumination. The RRS is acknowledged for its satisfac-
tory convergent validity [58]. The current study reported
a Cronbach’s alpha for the RRS at 0.799.

Depression symptoms

Depression symptoms in this study were gauged using
the 20-item Chinese version of the Center for Epidemio-
logic Studies Depression Scale (CES-D), which has been
adopted in Chinese literature [59, 60]. CES-D encom-
passes various aspects of depression, including mood,
guilt, worthlessness, helplessness, psychomotor aspects,
appetite, and sleep disturbances. The scale employs a
4-point Likert scale, where 0 indicates ‘very untrue of me’
and 3 indicates ‘very true of me; with higher scores indic-
ative of more pronounced depression symptoms. The
CES-D is lauded for its exceptional psychometric prop-
erties and is widely utilized in psychiatric epidemiology
[61]. Its high internal consistency has been documented
across various studies in multiple languages [62]. In the
present study, the CES-D demonstrated a Cronbach’s
alpha of 0.799.

Statistical analysis

The statistical analysis encompassed the use of IBM
SPSS 25.0 for descriptive data analysis and Amos 28.0
for the construction and verification of structural equa-
tion modeling (SEM). T-tests and one-way ANOVA
were employed to scrutinize differences across mul-
tiple groups. Pearson correlation analysis was utilized to
investigate the interrelationships among psychological
stress, cognitive reappraisal, rumination, and depression
symptoms. Subsequent to these correlations, a struc-
tural equation model was formulated and verified using
Amos 28.0, incorporating a bootstrap methodology (exe-
cuted 1000 times) for the assessment of mediation effects
(95%CI, P<0.05). The model’s fitness was evaluated
employing various indices, including chi-square (x2),
degrees of freedom (DF), chi-square/degree of freedom
ratio (x2/DF), root mean square error of approximation
(RMSEA), the adjusted goodness-of-fit index (AGFI), the
incremental fit index (IFI), Tucker Lewis index (TLI), and
the comparative fit index (CFI). A P-value of less than
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Table 1 Description and univariate analysis of depressive
symptoms among nursing students (N=1220)

Variable N (%) Depressive t/F P
symptoms
M(SD)
Total 1220(100)  21.57(10.79)
Gender -1.746° 0.079
Male 96(7.8) 20.36(10.56)
Female 1124(92.2) 2146(11.25)
Grade 1.068° 0324
Freshmen 340(27.9)  21.56(11.23)
Sophomore 320(26.2)  20.48(11.08)
Junior 296(24.2) 19.87(10.45)
Senior 264(21.7) 22.95(11.36)
Resident location 1.569 * 0.103
Urban 562(46.1) 21.04(10.74)
Rural 658(53.9)  21.87(11.26)
Chronic disease 2.856° 0.024
Yes 28(2.3) 23.22(12.85)
No 1192(97.7)  20.13(10.13)
Interest in nursing -2311° 0.033
Yes 708(58.0) 19.45(10.33)
No 512(420)  23.39(9.78)

Note: ? = t-test. > = ANOVA

0.05 was deemed statistically significant in this analytical
process.

Ethical considerations

The ethical considerations of the study were meticu-
lously upheld, as evidenced by the approval granted by
the Ethics Committee of the Second Affiliated Hospital of
Shaanxi University of Chinese Medicine (No. SZFYIEC-
YJ-2020-38). The survey was meticulously designed to
ensure the utmost protection of participant privacy. To
this end, all responses were collected anonymously, no
personal information of the participants was solicited,
and all data submitted were treated with the strictest
confidentiality.
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Results

Demographic characteristic

Within the scope of this investigation, the cohort com-
prised 1,220 nursing students. The average total score
of depression symptoms was 21.57 (SD=10.79), which
implied the prevalence of clinical depression achieved
65.2% among Chinese nursing students by using the
criteria of 16 or greater. 92.2% of students are females
(n=1124). The mean age was 21.37 years (SD=10.26),
and the demographic distribution further indicated that
half of the students originated from rural areas. Regard-
ing their inclination towards the nursing profession, 58%
of the participants reported a preference for nursing as
a career path (n=708). Notably, a minor segment of the
sample, constituting 2.3% (1=28), disclosed the presence
of chronic diseases.

The investigation yielded statistically significant varia-
tions in the manifestation of depression symptoms when
stratified according to the presence of chronic illnesses
and the degree of career interest in nursing. The compre-
hensive elucidation and analysis of these disparities were
delineated in Table 1 of the study.

The relationships between psychological stress, cognitive
reappraisal, ruminate thinking and depression symptoms
The data, as expounded in Table 2, demonstrate signifi-
cant correlations between psychological stress, cognitive
reappraisal, ruminate thinking, and depression symp-
toms within the nursing student demographic. Specifi-
cally, a negative correlation between psychological stress
and cognitive reappraisal (r =-0.264, p<0.01). Psychologi-
cal stress also exhibited a positive correlation with rumi-
nate thinking (r=0.397, p<0.01). An inverse relationship
was observed between cognitive reappraisal and rumi-
nate thinking (r=-0.395, p<0.01), as well as between cog-
nitive reappraisal and depression symptoms (r =-0.469,
»<0.01). Ruminate thinking and psychological stress
were positively correlated with depression symptoms
(r=0.548, p<0.01; r=0.366, p<0.01).

Table 2 Correlation analysis between psychological stress, cognitive reappraisal, ruminate thinking and depressive symptoms of the

participants (N=1220)

Variables M(SD) 1 2 4 5 6 7 8 9
1 Cognitive reappraisal 26.47(11.46) 1.000
2 Psychological stress 24.59(7.89) —0.264** 1.000
3 Loss of control 10.01(3.35) —0.226%* 0.826%* 1.000
4 Sense of tension 14.58(4.56) —0.217** 0.852%* 0.408** 1.000
5 Depressive symptoms ~ 21.57(10.79) —-0469**  0366**  0229**  0.380** 1.000
6 Ruminate thinking 45.05(10.36) —0.395** 0.397** 0.295%* 0.369** 0.548** 1.000
7 Symptom rumination 23.56(6.30) —0.355** 0.359** 0.251** 0.349** 0.444** 0.574** 1.000
8  Brooding 11.08(3.12) —-0.087% 0.092% 0.097* 0.105%*  0.172**  0517**  0.097% 1.000
9 Reflective pondering 10.41(2.79) —-0.277% 0.208** 0.206** 0.146** 0.288** 0.536** 0.232%* 0.082* 1.000

Note: **p<0.01.*P<0.05
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Table 3 Fitness indexes of the structural equation model

Index X DF X°/DF RMSEA AGFI IFI TLI CFI
Criteria - - 1-3 <0.08 >038 >09 >09 >09
Actual value 3349.272 1471 2277 0.042 0.977 0977 0.954 0.923
Decision Good fitting

Note x2=chi-square, DF=degrees of freedom, RMSEA=root mean square error of approximation, AGFI=the adjusted goodness-of-fit index, IFI=the incremental fit

index, Tucker Lewis index (TLI), CFI=the comparative fitindex

-0.33

Loss of control

Sense of tension

0.77

59

/v| Symptom rumination
0.26,

Brooding

0.47

Reflective pondering

OO0

Depressive symptoms

Fig.2 A multiple mediation model of cognitive reappraisal and ruminate thinking mediating psychological distress and depressive symptoms

Table 4 The standardized total, direct, and indirect effects of psychological stress on depressive symptoms with cognitive appraisal

and ruminate thinking

Model Pathway B SE 95%ClI Percent (%)
Lower Upper

Total effect 0639 0076 0601 0.894 100

Direct effect 0.388 0.086 0226 0.563 5152

Psychological stress — Depressive symptoms

Indirect effect 0.251 0.029 0.094 0210 4848

Psychological stress —Cognitive reappraisal— Depressive symptoms 0.146 28.18

Psychological stress —Ruminate thinking— Depressive symptoms 0.060 11.54

Psychological stress —Cognitive reappraisal —Ruminate thinking— Depressive symptoms 0.045 8.76

Mediating effect tests

The results presented in Table 3 of the study elucidate
the fitness indices of the proposed hypothetical model.
These indices manifest a commendable fit of the model
to the empirical data, as indicated by the following
metrics: x2=3349.272, x2/DF=2.277, RMSEA=0.042,
AGFI=0.977, IFI=0.977, TFI=0.954, and CFI=0.923.
The congruence of these indices with the hypothesized
model underscores its robust alignment with the gath-
ered empirical data.

Figure 2 and the accompanying Table 4 delineate the
outcomes of the mediation model, specifically con-
centrating on the influence of psychological stress on
depression symptoms among nursing students. This
comprehensive analysis segregates the effects into total,
direct, and indirect categories, with the 95% confidence
interval (CI) of the indirect path coefficient underscor-
ing the existence of a mediation effect. A prominent
direct effect (0.388) of psychological stress on depres-
sion symptoms was observed, accounting for a sub-
stantial 51.52% of the total effect. The mediating role of

cognitive reappraisal in the nexus between psychological
stress and depression symptoms emerged as significant.
The effect value in this context was 0.146, translating to
28.18% of the total effect. Besides, the mediating effect of
ruminate thinking in the psychological stress-depression
symptoms dynamic yielded an effect value of 0.06, repre-
senting 11.54% of the total effect. The cumulative medi-
ating effect of both cognitive reappraisal and ruminate
thinking was calculated at an effect value of 0.045, which
constitutes 8.76% of the total effect. In summation, the
aggregate mediating effect, encompassing cognitive reap-
praisal, ruminate thinking, and their combined influence,
accounts for 48.48% of the total effect of psychological
stress on depression symptoms.

Discussion

This study rigorously examines the pressing issue of
depression among nursing undergraduates, a demo-
graphic of growing concern to educational agencies. It
focuses on Chinese nursing undergraduates, exploring
the prevalence of depression symptoms and delineating
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the complex interrelationships among perceived stress,
cognitive reappraisal, ruminate thinking, and depression
symptoms through a nuanced chained mediation model-
ing analysis. The findings proffer significant insights into
the mechanisms that bridge perceived stress and depres-
sion symptoms, thereby offering novel perspectives for
the development of effective interventions and preven-
tion programs targeting this specific population.

The research unveils a disconcerting statistic: the aver-
age score for depression symptoms among the nursing
students stood at 21.57(SD=10.79), indicating that 65.2%
had a risk of clinical depression, which was in congru-
ent with the prior study conducted in Thailand [63].
Other studies also documented a heightened prevalence
of depression symptoms in nursing undergraduates [64,
65]. The etiology of this elevated risk profile is multifac-
torial, with the inherently stressful nature of the nurs-
ing profession, characterized by its rigorous academic
curriculum and substantial professional performance
pressures, emerging as a principal contributor [23, 66].
For instance, nursing students in Korea must complete
over 1,000 h of clinical practice in their penultimate and
final academic years [67]. Further, nursing students fre-
quently confront dilemmas regarding their chosen pro-
fession, grappling with issues such as lower social status
relative to medical counterparts and insufficient respect
from patients and society, thereby perpetuating a long-
standing effort-reward imbalance [68, 69]. Additionally,
experiences of workplace violence in hospital settings can
attenuate their enthusiasm, engendering value conflicts
between their intrinsic beliefs and the realities of their
profession [70]. These findings underscore the necessity
for a comprehensive reassessment of nursing education
methodologies.

A pivotal discovery of this research is the mediat-
ing influence of cognitive reappraisal in the relationship
between psychological stress and depression symptoms.
This supports the hypothesis that augmenting the utili-
zation of cognitive reappraisal can attenuate the adverse
impact of psychological stress on depression [28]. In our
study, cognitive reappraisal occupies a consequential
role in modulating the impact of psychological stress on
depression symptoms. Cognitive reappraisal serves as
a protective mechanism, aiding individuals in manag-
ing the ramifications of stress, enhancing adaptability in
high-pressure contexts, and diminishing the emergence
of negative emotions such as depression [71]. Besides,
previous research posits that cognitive reappraisal inter-
venes early in the emotion generation process, preempt-
ing the emotional response tendency and promoting
sympathetic nervous system activity, thereby aiding indi-
viduals in adapting to environmental changes [72]. Con-
sequently, individual adept in cognitive reappraisal can
effectively mitigate and truncate stress cycles, reducing
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their susceptibility to depression symptoms [73]. The
findings of this study corroborate the utility and adapt-
ability of cognitive reappraisal strategies in mediating the
perception of stress and depression among nursing stu-
dents, underscoring its potential as an integral element in
mental health interventions for this group.

Moreover, the study elucidates the mediating role
of ruminate thinking in the relationship between psy-
chological stress and depression symptoms. This is in
alignment with existing literature that identifies rumi-
nation as a mediator between negative life events and
depression [74]. This finding supports the stress process
model, which depicts that preliminary stressors may
cause adverse outcomes through secondary stimuli that
facilitate negative experiences [41]. For nursing gradu-
ates, high academic pressure and stressful job demands
(preliminary stressor) may lead to negative emotions and
suppressed physical and mental recovery, even damaging
sleep quality, which causes ruminate thinking (secondary
stressor) during resting time [75]. Thus, ruminate think-
ing transfers the adverse effect of psychological stress
into the mental health outcomes of nursing students.
Historically, rumination has been central to depression
research, particularly in studies involving depression
samples [76, 77]. This study contributes to the broader
discourse by positing that rumination, as a cognitive pro-
cess, not only is pertinent to depressive samples but also
mediates the relationship between psychological stress
and depression symptoms in nursing undergraduates.

An additional critical insight derived from this research
is the chained mediation mechanism, where the relation
between psychological stress and depression symptoms
was mediated by both cognitive reappraisal and rumi-
nate thinking. The finding is consistent with another
study, which clarified that college students who tended
to cognitively reappraise are less likely to show a high
level of ruminate thinking when facing stressful events,
such as COVID-19 [78]. when they haven’t repeated
negative thoughts about stressors, they will utter their
feelings appropriately, and thus experience cumulative
effects of the positive emotions on health consequences
of college students [79]. The underlying mechanism sug-
gests that cognitive reappraisal modifies an individual’s
cognition, altering the semantic representation of emo-
tional information, which results in decreased amygdala
activity and heightened cognitive control activity in the
frontal lobe [80]. While studies indicate that individuals
prone to rumination typically exhibit lower levels of self-
control and self-regulation [81]. Furthermore, cognitive
reappraisal assists individuals in reinterpreting stressful
events in a less threatening light, thereby curtailing the
propensity for rumination, often linked with prolonged
negative affect and an increased risk of depression [82].
Therefore, cognitive reappraisal strategies can reduce
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individuals’ repetitive contemplation of negative emo-
tions, reframe their perception of negative information
or emotions, and reduce their rumination thinking. This
insight implies that interventions focusing on enhancing
cognitive reappraisal skills could effectively reduce both
rumination and depression symptoms, particularly in
high-stress environments such as those encountered by
nursing undergraduates. Recent research has found that
working memory training (WMT) could improve the
ability of cognitive reappraisal of participants by using
the late positive potential (LPP) [83, 84], which may alle-
viate the intensity of rumination and depression symp-
toms in nursing undergraduates.

Limitations

In this study, there are some limitations. First, the study’s
reliance on a cross-sectional framework necessitates
caution in the interpretation of its findings. This meth-
odological choice allows for the identification of asso-
ciations and correlations at a singular temporal juncture.
However, it inherently precludes the establishment of
definitive causal inferences, thereby limiting the capacity
to discern cause-and-effect dynamics. Second, the exclu-
sive focus on nursing students from a solitary province
in Northwest China imposes constraints on the repre-
sentativeness and extrapolative potential of the study’s
outcomes. The experiences and responses of nursing
students within this distinct geographical locale may not
accurately mirror or encapsulate the experiences of their
counterparts in disparate regions or nations, thereby
restricting the generalizability of the findings. Third, the
study’s reliance on self-reported data introduces an ele-
ment of potential bias, particularly recall bias. The accu-
racy and veracity of participant responses may be subject
to influence by their prevailing mood states, memory
recall, and personal perceptions, which could, in turn,
impact the reliability and fidelity of the collected data.

Conclusion

The mental well-being of nursing students has a direct
bearing on the prospective reservoir of eligible nurse
teams in the future, and even the development of high-
quality nursing. Therefore, it is critical to target interven-
tions for relieving the mental health of nursing students.
Nursing students show a high prevalence of depres-
sion symptoms. The psychological stress has a positive
effect on the depression. Furthermore, cognitive reap-
praisal and ruminate thinking exhibited a chain meditat-
ing effect between psychological stress and depression
symptoms. Interventions targeting cognitive reappraisal
and ruminative thinking will be efficacious in improving
depression symptoms among nursing students. Addition-
ally, it is crucial to actively promote nursing students’
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understanding the stress from a positive perspective in
daily life and study.

Recommendations

In light of these findings, future interventions designed
to alleviate depression among nursing undergraduates
should prioritize the enhancement of cognitive reap-
praisal skills and the modification of rumination patterns
for nurse educators and managers. Enhancing cognitive
reappraisal could encompass training that enables stu-
dents to reinterpret and reframe stressful scenarios in
a more positive or less menacing perspective, thereby
diminishing the emotional toll of such situations. Con-
currently, addressing rumination might involve strate-
gies aimed at diverting focus from persistent negative
cogitation towards more constructive, solution-oriented
thought processes. Furthermore, such interventions
could be seamlessly integrated into nursing curricula or
offered as adjunct workshops or counseling services for
nursing students in colleges or hospitals.
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