
Research Article
Associations between Nonrestorative Sleep, Perceived Stress,
Resilience, andEmotionalDistress inFreshmenStudents: ALatent
Profile Analysis and Moderated Mediation Model

Shuhan Li ,1 Yuan Liao ,1 Xiaona Wu,1 Xiaoxiao Mei,1 Yihao Zeng,1 Jiahua Wu ,2

and Zengjie Ye 1

1School of Nursing, Guangzhou University of Chinese Medicine, Guangzhou, Guangdong Province, China
2Guangdong Provincial Hospital of Chinese Medicine, Guangzhou, Guangdong Province, China

Correspondence should be addressed to Jiahua Wu; 2994681854@qq.com and Zengjie Ye; zengjieye@qq.com

Received 17 November 2022; Revised 2 April 2023; Accepted 5 April 2023; Published 26 April 2023

Academic Editor: Supat Chupradit

Copyright © 2023 Shuhan Li et al. Tis is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Objective. Tis study aims to explore the mediation role of perceived stress between nonrestorative sleep (NRS) and emotional
distress, as well as the moderation role of resilience among NRS, perceived stress, and emotional distress in university students.
Method. We recruited 851 students from the Be Resilient to Nursing Career program (BRNC, registration number: NFYKDX002)
in June 2022. Nonrestorative sleep scale (NRSS), 10-item perceived stress scale (PSS-10), 10-item Kessler psychological distress
scale (K10), and 10-item Connor–Davidson resilience scale (CD-RISC-10) were administered through a paper questionnaire.
Latent profle analysis and moderated mediation analysis were performed. Results. Tree profles of perceived stress were
identifed: high ability-low stress (24.5%), middle ability-high stress (65.0%), and low ability-middle stress (10.5%).Te mediation
role of perceived stress between NRS and emotional distress was signifcant (SE= 0.025; 95% confdence interval =−0.369,
−0.269). Te moderation role of resilience among NRS, perceived stress, and emotional distress was not signifcant. Conclusion.
Heterogeneity exists in freshmen students’ perceived stress. Perceived stress plays a signifcant mediating role between NRS and
emotional distress, while resilience cannot signifcantly moderate the associations among NRS, perceived stress, and emotional
distress. Te trial is registered with ChiCTR2000038693.

1. Introduction

Research has shown that approximately 30% of college
students sufer from symptoms of insomnia [1]. Since the
outbreak of the COVID-19 pandemic, sleep problems such
as insomnia, insufcient sleep, and unrefreshing sleep have
increased among college students [2]. In recent years,
nonrestorative sleep (NRS) has attracted increasing atten-
tion of researchers from multiple disciplines. NRS is a core
symptom of insomnia [3] and is characterized by waking up
unrefreshed and restless following a normal sleep duration
[4]. Studies have found that individuals with NRS are more
likely to develop depression [5] and other psychological
disorders [6] compared to those without NRS.Terefore, it is
crucial to explore the association between emotional distress

and NRS, considering that anxiety and depression appear to
worsen with NRS deterioration and may cause further harm
to both physical and psychological health.

Emotional distress has been prevalent among college
students during the COVID-19 pandemic [7], and 54.4%
and 28.4% of college freshmen reportedly sufer from anxiety
and depression, respectively [8, 9]. Negative emotions have
aggravated due to specifcity during pandemic of COVID-
19. Freshmen students even response extremely nervous to
anything written about COVID-19 [10]. Additionally, third
year students are reported to have higher levels of life sat-
isfaction, which is infuenced by year level [11]. In other
words, anxiety and depression may spread more among
freshmen students. High academic pressure and malad-
aptation since the beginning of colleges are risk factors for
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emotional distress which can cause serious daily impairment
[12]. Additionally, NRS is a strong indicator of depression
[13, 14]. A large body of research confrms that the re-
lationship between insomnia symptoms and emotional
distress is bidirectional and complex [15, 16]. Clinical studies
have shown that emotional distress is easier to detect in
those with insomnia symptoms [17]. However, little is
known about the association between NRS and emotional
distress in freshmen students.

Perceived stress is the subjective evaluation of exterior or
interior stress [18], which can afect an individual’s emo-
tional state by adjusting cognitive function [19]. Previous
studies have confrmed that perceived stress has a signifcant
efect on emotional distress [20]. According to a trans-
actional model of stress [21], perceived stress among stu-
dents is afected by personal resources such as joy and self-
efcacy, transforming perceived stress into tension and
worries, which eventually cause emotional distress. In other
words, higher perceived stress is positively related to higher
emotional distress. Academic stress and excessive home-
work have disrupted the sleep patterns of freshmen
worldwide: they go to bed late and get up early, which raises
the risk of sleep defciency [22]. A study found that lower
sleep quality was related to higher perceived stress [23].
Additionally, the degree of perceived stress varies across
gender and living conditions [24]. However, the role of
perceived stress between NRS and emotional distress in
freshmen students remains unknown.

Te efect of NRS on emotional distress is still unclear,
and resilience may play a moderating role in this association.
According to resilience theory [18], the higher the dynamic
adaptability in the face of stress or adversity [25], the better
the mental state after resilience restructuring [26, 27]. Low
resilience has been associated with increased perceived stress
[28] and insomnia symptoms [16, 29]. Furthermore, pre-
vious study manifested a strong link between resilience and
anxiety symptoms, and the lower the levels of resilience are,
the more negative emotions they experienced [30].Tus, it is
reasonable to postulate that resilience may play an important
role in the associations between NRS, perceived stress, and
emotional distress.

Existing literature shows that NRS, perceived stress, and
resilience have a signifcant infuence on emotional distress.
However, the mechanisms of their interactions are to be
elucidated; therefore, this study aims to explore further the
mediating role of perceived stress and the moderating role of
resilience in the associations between NRS and emotional
distress.

To this end, we put forward the following hypotheses
(Figure 1(a)):

(1) NRS is signifcantly associated with perceived stress,
emotional distress, and resilience among college
freshmen.

(2) Several distinct perceived stress patterns can be
identifed by latent profle analysis (LPA).

(3) Perceived stress may play a signifcant mediating role
between NRS and emotional distress.

(4) Resilience may play a signifcant moderating role
amongNRS, perceived stress, and emotional distress.

2. Method

2.1. Design and Participants. Te study had a cross-sectional
design and included 851 freshmen recruited using simple
random sampling from two universities in June 2022. Te
inclusion criteria were as follows: (1) newly enrolled
freshmen students in 2021; (2) willing to participate in this
study; and (3) could communicate fuently in Chinese. Te
exclusion criterion included college freshmen with mental
illness. Te participants flled out paper questionnaires
which took 15–20minutes and were collected and sorted by
the investigator. After excluding 33 questionnaires with
missing data, a fnal sample of 818 freshmen (response rate:
96%) was analyzed. All participants provided informed
consent before flling in the questionnaire. Trained research
assistants were available to address participants’ instrument-
related problems.

2.2. Sample Size. Te minimum sample size was 274, con-
sidering a confdence interval of 95%, a standard deviation of
15, an allowable error of 2.0, and a 20% sample attrition rate
[31]. Tus, the fnal sample of 818 was appropriate for
analysis.

2.3. EthicalApproval. Tis study is part of the Be Resilient to
Nursing Career program (BRNC, registration number:
NFYKDX002). More details about BRNC are available from
previous studies [32–37]. Informed consent was obtained
from the participants before flling in the questionnaire. Te
personal information of the respondents was kept strictly
confdential.

3. Instruments

3.1. Demographic Characteristics. Demographic character-
istics including age, gender, place of birth, whether an only
child, whether parents live separately, and parental marital
status were collected based on previous studies [38, 39].

3.2. Nonrestorative Sleep Scale (NRSS). NRSS was developed
byWilkinson and Shapiro [40], and its Chinese version was
validated by Li et al. ([41]; RMSEA= 0.06, SRMR= 0.06,
and CFI = 0.97). Te scale consists of 12 items and four
domains: refreshment from sleep, somatic/medical
symptoms, daytime dysfunction, and psychological
symptoms.Te score of the items ranges from 12 to 60, with
a higher score indicating less NRS. Cronbach’s alpha in this
study was 0.836.

3.3. 10-Item Connor–Davidson Resilience Scale (CD-RISC-
10). A 10-item short version of the CD-RISC-10 was de-
veloped by Campbell-Sills and Stein [42] based on the
Connor–Davidson resilience scale [43]. Te Chinese version
of the scale has been validated (TLI� 0.914, CFI� 0.981,
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GFI� 0.962, NFI� 0.926, IFI� 0.979, RFI� 0.889,
RMR� 0.042, and RMSEA� 0.041) [44].Te scale consists of
10 items, and the score ranges from 0 to 40, with a higher
score indicating a higher level of resilience. Te scale has
been used extensively among college students with out-
standing reliability and validity [34]. Cronbach’s alpha in
this study was 0.920.

3.4. 10-Item Perceived Stress Scale (PSS-10). PSS-10 is the
most widely used tool for measuring stress, which was
developed by Cohen and colleagues [45], and its Chinese
version was validated by Zhen et al. [46] (GFI� 0.925,
NFI� 0.914, CFI� 0.965, RMR� 0.026, and
RMSEA� 0.043). Te scale has 10 items divided into two
domains: negative feelings (items 1, 2, 3, 6, 9, and 10) and
positive feelings (items 4, 5, 7, and 8) [46]. Te score ranges
from 0 to 40, with a higher score indicating higher perceived
stress. Cronbach’s alpha in this study was 0.815.

3.5. 10-Item Kessler Psychological Distress Scale (K10).
K10 was developed by Kessler and colleagues [47] for
assessing nonspecifc psychological distress [48], and Zhou

et al. [49] validated its Chinese version (RMSEA= 0.094,
GFI = 0.946, AGFI = 0.897, and AIC= 185.79). Te scale
consists of 10 items, and the score ranges from 10 to 50, with
a higher score indicating a higher level of emotional distress.
Cronbach’s alpha in this study was 0.936.

3.6. Data Analysis. Descriptive statistics were described as
mean (SD) and proportion (%). Data distribution was
checked before logistic regression, and univariate analysis
was employed to explore the potential factors infuencing
emotional distress. Pearson’s analysis assessed the associa-
tions among NRS, resilience, perceived stress, and emotional
distress. Te strength of the relationship was divided as
follows: weak (|r|< 0.3); moderate (0.3≤ |r|< 0.5); and
strong (|r|≥ 0.5) [50, 51]. LPA was conducted to explore
potential profles of perceived stress. We estimated models
based on log-likelihood H0 value (Log), Akaike information
criterion (AIC), Bayesian information criterion (BIC),
sample-size adjusted Bayesian information criterion (aBIC),
bootstrapped likelihood ratio test (BLRT), and entropy [52].
In addition, theory-based reasons for LPA-related profles
were also taken into consideration [52]. Univariate and
multivariate logistic regressions were applied to identify
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Figure 1: Conceptual model and demographic description of freshmen students. (a) Te conceptual model. (b) Demographic and relevant
variable diferences in scores of emotional distress.
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potential indicators for diferent LPA-based profles.
Bayesian independent samples t-test was performed to
compare emotional distress among freshmen based on LPA
profles (alternative hypothesis H1: diferences exist between
groups; null hypothesis H0: no diferences between groups).
Harman’s one-factor model was constructed to estimate the
potential existence of the common method bias [53]. A
mediation analysis was performed to examine the mediating
role of perceived stress between NRS and emotional distress.
A moderation analysis based on LPA was conducted to
investigate the moderating role of resilience among NRS,
perceived stress, and emotional distress. SPSS (version 26.0),
JASP (version 0.16.1), Mplus (version 8.3), and R (version
X64 4.1.1) were used for statistical analyses.

4. Results

4.1. Demographic Characteristics. In total, 27.6% of fresh-
men students were male and 49.5% came from cities. Sig-
nifcant diferences were identifed between emotional
distress based on gender (P< 0.001) and whether parents
live separately (P< 0.05). Detailed information is provided
in Figures 1(a) and 1(b).

4.2. Correlation among NRS, Perceived Stress, Resilience, and
Emotional Distress. Tere were signifcant correlations be-
tween emotional distress, NRS, perceived stress, and resil-
ience. Pearson’s analysis showed that NRS was positively
associated with perceived stress (r� 0.608, P< 0.01) and
emotional distress (r� 0.422, P< 0.01). Perceived stress was
positively related to emotional distress (r� 0.614, P< 0.01).

Pearson correlation heatmap and other details are dem-
onstrated in Figure 2.

4.3. LPA of Perceived Stress. LPA models with 1 to 5 classes
were analyzed to fnd the optimal model of perceived stress
(see Figure 3(a)). A 3-class model was chosen in consid-
eration of the following reasons: (1) sample size was more
than 10%; (2) ftting index including AIC, BIC, and aBIC was
relatively small; (3) Lo–Mendell–Rubin likelihood ratio test
(LMR) and BLTR were signifcant (P< 0.05); and (4) vari-
ability existed between diferent profles. Details about LPA-
based profles are presented in Figure 3(b).Te three profles
were named as low ability-middle stress (10.5%, class 3),
middle ability-high stress (65%, class 2), and high ability-low
stress (24.5%, class 1). Signifcant diferences were identifed
in emotional distress among LPA-based subgroups. Uni-
variate logistic regression indicated that only gender was
a signifcant indicator to profle types. Other details are
described in Figure 3(c). Te results of the Bayes factor
robustness check analysis and sequential analysis are de-
scribed in Figures 4(A–C).

4.4. Mediation Role of Perceived Stress Based on LPA (Per-
ceived Stress as Category Variable). Harman’s one-factor
model indicated that the frst factor accounted for 31.2%
of total variances and the common method bias could be
ignored in this study. All potential confounding variables
were controlled in advance. Taking high ability-low stress
(class 1) as the reference, middle ability-high stress (class 2)
and low ability-middle stress (class 3) subgroups were
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Figure 2: Pearson correlation heatmap among NRSS, perceived stress, resilience, and emotional distress. R� resilience, S� perceived stress,
E� emotional distress, and NRSS� nonrestorative sleep scores.
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compared in the meditation analysis. Te 95% confdence
interval of model 1 (class 2 vs. class 1) and model 2 (class 3
vs. class 1) was (−1.64, −0.979) and (−1.03, −0.051), re-
spectively; all of the above 95% confdence intervals did not
contain zero, indicating that the relationship between NRS
and emotional distress was signifcantly mediated by per-
ceived stress. Other details are described in Figure 5(e).

4.5.Mediation Role of Perceived Stress in Diferent LPA-Based
Subgroups (Perceived Stress as a Continuous Variable).
For the whole sample, 95% bootstrap confdence intervals of
indirect efect (−0.369, −0.269), direct efect (−0.253,
−0.094), and total efect (−0.559, −0417) demonstrated that
perceived stress signifcantly mediated the relationship be-
tween NRS and emotional distress with a mediating efect of
65.16%. Similar results were identifed in class 1 (95% total
efect: −0.449, −0.257) and class 2 (95% total efect: −0.542,
−0.332) but not in class 3 (95% total efect: −0.153, 0.240).
Detailed information is described in Figures 5(a)–5(d).

4.6.ModeratingRole ofResilienceBasedonLPA. All potential
confounding variables were controlled in advance. Te
moderating role of resilience between NRS and perceived
stress, NRS and emotional distress, and perceived stress and
emotional distress was not signifcant. Other details are
described in Figures 6(A–C).

5. Discussion

In the current study, there existed heterogeneity in freshmen
students’ perceived stress. Perceived stress played

a signifcant mediating role between NRS and emotional
distress, while resilience could not signifcantly moderate the
associations among NRS, perceived stress, and emotional
distress. Although NRS has often been included in insomnia
research, NRS does not necessarily mean insomnia [3].
Additionally, NRS has been relatively less explored in
emotional distress-related studies based on a student sample
[6, 54, 55].Te current study provides some insights for early
identifcation and intervention.

First, in the current study, females had more anxiety and
depression symptoms than males, which was consistent with
previous research [56, 57] and could be attributed to the
gender-based diferences in sensitivity and self-cognition
[58]. In addition, parental confict resulting in separation
is believed to put psychological burden on children, which
was also confrmed in the current study [59].

Second, consistent with our frst hypothesis, NRS was
positively associated with emotional distress, which was also
confrmed in a previous study [60]. In a two-year longitu-
dinal study, NRS was found to have the ability to predict
long-term depression [61]. Robust evidence has indicated
that NRS causes disturbance in the circadian rhythm of
cortisol levels, which can change the 24-hour sleep-wake
cycle [62], and is related to the etiology of emotional distress
[63], suggesting that interventions for emotional distress
should focus on NRS. Psychotherapy can improve NRS [64].
Additionally, universities should organize orientations to
help students adjust to the transition from high school to
college.

Tird, congruent with our second hypothesis, hetero-
geneity of perceived stress was verifed in freshmen students
and LPA recognized three profles: high ability-low stress,
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pattern. (a) Fitting index and group size of latent profle analysis models. (b) Parameters for the fnal 3 classes. (c) Univariate analysis logistic
regression results based on LPA.
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middle ability-high stress, and low ability-middle stress.
According to the transactional model of stress and coping,
primary and secondary appraisals occur after exposure to
stress, and this cognitive process is moderated by perceived
stress [65]. High perceived stress can lead to anxiety-de-
pression-oriented cognition and behavioral outcomes [66].
Tus, more attention should be given to the middle ability-
high stress group. In addition, females were more likely to be

classifed into high perceived stress subgroups. As their
social status and family role are complex relative to males,
females seek more external support and are considered more
emotional and sentimental [67, 68], with diferent stressors
contributing to higher perceived stress which is consistent
with previous research [69, 70]. From a physiological per-
spective, the gender-based diference in perceived stress
might be attributed to the stronger high-sensitivity C-
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reactive protein (CRP) regulation in males than in females
[71]. Gender diferences call for parallel but distinct de-
velopmental schemes for female and male students [72].
Hence, teachers need to transform their communication and
teaching styles to suit the needs of male and female students.
For females under stress, psychological counseling or ac-
tivities can promote socialization and release of stress.

Fourth, consistent with our third hypothesis, the me-
diating role of perceived stress (as both a continuous variable
and category variable) was confrmed between NRS and
emotional distress.Tus, the new pathway of NRS-perceived
stress-emotional distress was established in the current
study, which had been less explored in previous research.
Tis pathway shows that individuals with diferent perceived
stress profles will respond diferently to the same level of

NRS, resulting in varied levels of anxiety or depression [73].
Relevant research has attributed this fnding to the
corticotropin-releasing hormone (CRH). High perceived
stress will stimulate chronic hyperactivity of the stress
system and release CRH antagonists, causing human
pathologic states, such as depression and chronic anxiety
[74]. Te mediation role of perceived stress also provides
insights for developing interventions for NRS-induced
anxiety and depression.

Fifth, contrary to our fourth hypothesis, resilience did
not signifcantly moderate NRS, perceived stress, and
emotional distress. Tis phenomenon might be attributed to
the inclusion of LPA-based category variables in the mod-
eration analysis, which was less explored in previous re-
search. Additionally, the current moderating efect was
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Regression
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Gender

Gender

Gender

separation
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0.616
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0.540
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2.462
-0.470
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3.511
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-6.525

2.606
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0.015
0.639
0.000
0.001

0.397
0.800
0.00

0.849
-0.254
0.000

F SE t PR2R

Estimate SE LLCI ULCI Proportion (%)

(b)
Regression
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38.592
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0.044
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0.294
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0.614
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2.873
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0.000

0.119
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1.562
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0.000
0.000

-0.189
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0.028
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-0.332
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100.00
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SE
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(c)

Regression
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variables

Predictor
variables
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Emotional distress

Emotional distress

Perceived stress
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Gender
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separation

Separation
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NRSS

Perceived stress

Indirect effect

Direct effect

Total effect

43.79

56.21

100.00

-0.041

0.398

0.240

-0.269

-0.007

-0.153

0.059

0.104

0.100

-0.134

0.172

0.038

0.382

0.371

0.123

0.146

0.138

0.015

3.461

4.368

0.421

1.581
1.28

0.107

0.197

0.364
-0.937
1.601

3.522

0.717
0.352
0.113

0.001

0.879
0.717
0.056

1.249
0.413
-3.44

0.215
0.681
0.001

1.671
1.364
0.107

0.799
-0.728
0.351

0.427
0.468
0.726

Estimate

F SE

SE

t P
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R2R

Proportion (%)

(d)

Indirect efect

Direct efect

Variables

Middle ability-High stress

Middle ability-High stress

Low ability-Middle stress

Low ability-Middle stress

-1.273

-0.544

-0.435

-0.248

0.168

0.251

0.035

0.048

-7.579

-2.182

-12.299

-5.199

< 0.001

0.015

< 0.001

< 0.001

-1.619

-1.055

-0.505

-0.342

-0.959

-0.069

-0.366

-0.154

0.398

−

−

0.240

Estimate SE t P LLCI ULCI R2

(e)

Figure 5: Te mediating efect of perceived stress between NRSS and emotional distress. (a) Te mediating efect of perceived stress on
emotional distress (continuous variable: total). (b) Te mediating efect of perceived stress on emotional distress (continuous variable:
profle 1). (c) Te mediating efect of perceived stress on emotional distress (continuous variable: profle 2). (d) Te mediating efect of
perceived stress on emotional distress (continuous variable: profle 3). (e) Te mediating efect of perceived stress on emotional distress
(category variable).
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based on LPA, and the sample distribution of each subgroup
was uneven, resulting in biased results. Too few samples
under the profles may also lead to an insignifcant mod-
eration efect. Also, the excessive infuence of other factors
on the dependent variable may afect the moderating efect.
In the current study, heterogeneity of perceived stress
resulted in three distinct profles, and the results could be
theoretically explained by the diference among diferent
subgroups. In addition, the gender variable in this study was
not balanced, resulting in potential selection bias. Tese
fndings should be replicated in males and females separately
with a large sample.

In summary, this study demonstrated a better un-
derstanding of associations among NRS, perceived stress,
emotional distress, and resilience based on the sample of
Chinese college freshmen students.Te fndings showed that
(1) there was heterogeneity in college freshmen’s perceived
stress; (2) the association between NRS and emotional
distress was signifcantly mediated by perceived stress; and
(3) resilience did not play a signifcant moderating role
among NRS, perceived stress, and emotional distress.

6. Limitations

Some limitations of the current study should be considered.
First, considering the cross-sectional design, the fndings
derived from the present study should be further validated in
intervention studies. In future research, we will provide
insights into the mechanisms infuencing emotional distress
in Be Resilient to Nursing Career program (BRNC) and, at
the same time, expand the scope of our study population to
facilitate generalization of the fndings. Second, the sample is
recruited from two universities in Guangzhou, resulting in

potential selection bias, and these fndings might not be
generalized to individuals with diferent races or cultural
backgrounds. Tus, the results should be explained with
caution. Tird, the gender variable is not balanced in the
current study, and these fndings are recommended to be
replicated in males and females separately, which could not
be achieved here due to the small sample size of males. Te
current study found signifcant diferences in emotional
distress by gender. Terefore, gender-specifc psychological
intervention strategies can be recommended for college
counseling units. To avoid the interaction of negative
emotions among individuals, a group mindfulness dialogue
format can be recommended to regulate individual emo-
tional states.

7. Conclusion

Heterogeneity exists in perceived stress among freshmen
students. Perceived stress plays a signifcant mediating role
between NRS and emotional distress while resilience cannot
signifcantly moderate the associations among NRS, per-
ceived stress, and emotional distress.

Data Availability

Te data used to support the fndings of this study are
available from the corresponding author upon reasonable
request.

Ethical Approval

Tis study was approved by the Ethics Review Committee of
the participating universities (No: ZYYEC-ERK[2020]132),
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(a) Model 1 NRSS to Perceived stress 
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Figure 6: Te moderating efect of resilience among NRSS, perceived stress, and emotional distress.
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