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Objective: Nonrestorative sleep (NRS) is common among college students; however, its temporal changes and predictors are poorly
understood. This study aimed to identify NRS trajectories among first-year Chinese college students and to examine how childhood
emotional abuse (EA) and resilience predict these trajectories.

Methods: Six hundred and fourteen first-year Chinese college students were enrolled in a 12-month longitudinal tracking study,
assessed by the Childhood Trauma Questionnaire-Short Form, 10-item Connor—Davidson Resilience Scale, Morning and Evening
Questionnaire-5, and NRS Scale (NRSS). Data were analyzed employing latent growth curve modeling, latent class growth modeling,
and multivariable logistic regression.

Results: The global score of NRSS (higher scores indicate fewer symptoms of NRS) showed a linear increase overall. EA predicted
poorer restorative sleep at baseline (B = —0.255, p < 0.001). Resilience predicted better restorative sleep over time (Bro = 0.271, B =
0.327, B> = 0.292, all p < 0.001). Latent class analysis identified two NRSS trajectories: (a) high—increasing class (41.5% of the
sample; declining NRS) and (b) low—stable class (58.5%; persistent high NRS). Higher levels of EA corresponded to greater likelihood
of belonging to the low—stable class relative to the high—increasing class (OR=1.177, 95% CI [1.106, 1.252]). In contrast, higher
resilience corresponded to lower likelihood of being in the low—stable class (OR=0.915, 95% CI [0.890, 0.941]).

Conclusion: EA is a predisposing factor for NRS among college students, while resilience is a protective factor for restorative sleep.
It is essential to consider EA and resilience in any intervention efforts to reduce NRS.
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Introduction

Sleep disturbances are among the prevalent issues that plague the general population. Nonrestorative sleep (NRS) is
characterized by a subjective complaint of feeling unrefreshed or lacking restoration upon awakening, which cannot be
attributed to insufficient sleep duration. Crucially, NRS may represent a distinct dimension of sleep disturbance,
separable from the more commonly assessed symptoms of insomnia disorder like sleep-onset difficulty, fragmented
sleep, and premature awakening." Individuals can experience NRS without traditional insomnia symptoms (eg, difficulty
initiating or maintaining sleep), yet exhibit persistent daytime functional impairment, highlighting its unique clinical
significance.” Compared to individuals with sleep initiation or maintenance difficulties (without NRS), those with NRS
exhibited markedly higher rates of daytime impairments—including irritability and physical/mental fatigue—and sought
medical consultation for sleep-related complaints twice as frequently.> NRS is closely linked to lower quality of life,*
chronic pain,” suicidal ideation,® and poor mental health.” The occurrence of NRS among the general population ranges
between 19.2% and 42.1%.% Research among college students indicated that 41% were experiencing NRS.” Although
NRS is gaining recognition as a distinct diagnostic category, it has been less studied than other insomnia symptoms. The
trends of NRS over time among college students and the specific predictors for NRS remain unclear.
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Early traumatic experiences have been consistently linked to higher risks of both subjective and objective sleep health
impairments.'®!! People who experienced trauma during their early years tend to take more time to fall asleep,'? sleep
for shorter periods,'* and report impaired subjective sleep quality.'* Furthermore, the relationship between childhood
trauma and subsequent sleep disturbances may endure into adulthood.'>'® Among college students, those with adverse
childhood experiences were 1.52 to 2.40 times more likely to experience past-year sleep difficulties.!” Childhood
emotional abuse (EA) refers to a non-physical form of aggression directed at children, including verbal attacks that
target a child’s self-worth or emotional stability, and actions intended to shame or degrade them.'® A particularly robust
connection between EA and sleep problems has been highlighted by several studies.'®'? According to the stress-diathesis
models,?® adverse life events during critical childhood years can sensitize the stress axis, thereby increase individuals’
vulnerability to sleep disorders. Indeed, a study among 941 college students has found that increased exposure to EA was
correlated with more severe insomnia.>' Collectively, these findings suggest EA as a potent predisposing factor for NRS,
yet its prospective impact on NRS remains understudied.

While childhood trauma may predispose individuals to NRS, not everyone develops NRS. Therefore, individual
factors like resilience might help explain this phenomenon. Resilience is conceptualized as a malleable adaptive process
through which individuals achieve positive adaptation when dealing with severe challenges, especially high-stress or
traumatic events.”> Under the stress-diathesis model, early life stress can increase the risk of sleep disorders by
sensitizing the stress response system, while resilience can mitigate this impact by reducing or neutralizing stress effects.
For instance, individuals with greater resilience exhibited lower sleep reactivity to stress, decreased cognitive hyperar-
ousal before sleep, and better emotional regulation, thereby mitigating the risk of insomnia.>* In our prior cross-sectional
work, resilience emerged as a significant inverse predictor of NRS severity in university students.”* Complementing these
findings, a randomized clinical trial on insomnia patients demonstrated that enhanced resilience after digital cognitive-
behavioral therapy (CBT) played a protective role against insomnia relapse at one-year follow-up by mitigating
transdiagnostic risk.”> Collectively, these data position resilience as a safeguard for restorative sleep. However, based
on our comprehensive literature review, the long-term association between resilience and NRS has not yet been studied.

First-year college students represent a critical at-risk population due to the confluence of developmental transition
challenges (eg, academic autonomy, new social demands, nascent financial independence), environmental disruptions
(sleep schedules, living arrangements), and heightened psychosocial stressors that may unmask latent vulnerability to
sleep dysregulation. However, few studies have specifically examined sleep characteristics among first-year college
students. Furthermore, the intensity of symptoms fluctuates temporally in sleep-disturbed individuals rather than
remaining stable. College students disturbed by insomnia symptoms may recover over time, or they may exhibit delayed
or chronic symptoms.*® Prior research found substantial heterogeneity in college students’ sleep trajectories.”” Therefore,
it is crucial to further investigate the college students’ NRS and their developmental trajectories for early identification of
high-risk populations.

The study aimed to verify the predictive effect of EA and resilience on the developmental trajectories of NRS among
first-year college students through a short-term longitudinal design. We also took into account the influence of
chronotype,”® gender®® and left-behind experience (defined as >6 months of parent—child separation before age 16 due to
labor migration)® - established risk factors for sleep disturbances. Based on the literature, three hypotheses were examined:

HI. Several distinct NRS trajectories could be identified across freshman year.
H2. EA would positively predict NRS.

H3. Resilience would negatively predict NRS.

Materials and Methods

Participants and Procedure
A sample of 683 college freshmen was drawn from the Sleep Quality Improvement Project (SQIP) through cluster
sampling from September 16th to 23rd, 2023. SQIP is a prospective observational cohort study aiming to identify
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factors associated with sleep health to inform future interventions among college students in Guangdong Province,
South China.*!*? No interventions were administered during the study period. The inclusion criteria were (1) aged >18
years; (2) communication fluency in Mandarin; (3) capability to operate electronic devices for completing the online
survey. The exclusion criteria included a diagnosis of psychiatric disorders and the intake of psychiatric medications
within the past six months. The participants read through the instructions and signed the online informed consent prior
to the survey. This study was conducted in full accordance with the Declaration of Helsinki and received approval
from the Ethics Committee of the Third Affiliated Hospital of Guangzhou University of Chinese Medicine [PJ-KY
-20230725-001]. Data collection at each assessment wave was implemented through web-based questionnaires
administered via the Wenjuanxing digital survey platform. Participants completed the surveys using their mobile
phones or personal computers at three measurement waves: baseline (T0), 6 months (T1) and 12 months (T2).
Participants could leave the study at any moment based on their own will. Of the 683 enrolled participants, 614
completed the survey at TO. These respondents were asked to participate in the follow-up surveys, with 593 and 571
participants completing the survey at T1 and T2, respectively. Longitudinal data from all three time-points (TO0, T1,
T2) of the 614 participants were analyzed.

Measures

Childhood Emotional Abuse

At TO, EA was measured using the Chinese version of the emotional abuse subscale from the Childhood Trauma
Questionnaire-Short Form (CTQ-SF),*® a reliable and valid self-report measure.>* The scale consists of 5 items, each
rated on a 5-point Likert scale, ranging from 1 (never true) to 5 (very often true). Total scores range from 5 to 25, with
higher scores reflecting greater childhood exposure to EA. The Cronbach’s alpha for the emotional abuse subscale in this
study was 0.85.

Resilience

Resilience was measured with the 10-item Connor—Davidson Resilience Scale (CD-RISC-10),*° a condensed version of
the 25-item Connor—Davidson Resilience Scale.*® Each item is rated 0—4 on a Likert scale, yielding total scores of 040,
where higher values reflected greater resilience. The Cronbach’s alpha of the scale was satisfactory across all assessment
waves (az= 0.95; ar;= 0.96; ar,= 0.96).

Non-Restorative Sleep

NRS was measured using the NRS Scale (NRSS),?” derived from Wilkinson and Shapiro’s NRS scale.’® The scale
comprises 12 items, each rated on a 5-point Likert scale. The items are categorized into four distinct conceptual
dimensions: refreshment from sleep, physical/medical symptoms, daytime functioning, and affective symptoms.
Composite scores (ranging from 12 to 60) were inversely coded to reflect NRS intensity, with higher scores representing
a lower extent of NRS. The Cronbach’s alpha of the scale was good across all assessment waves (a7 = 0.81; az; = 0.83;
ar; = 0.84).

Covariates

At TO, chronotypes were assessed by the validated Morning and Evening Questionnaire-5 (MEQ-5),%° a simplified
version of the 19-item MEQ.*° The questionnaire contains 5 items, with total scores ranging between 4 and 25, where
higher values reflect earlier chronotypes. The Cronbach’s alpha for MEQ-5 in this study was 0.71. Demographic data
such as age, gender, and left-behind experience were gathered through self-reported questionnaires. Gender was dummy-
coded (O=male, 1=female). Left-behind experience was defined as living separately from one or both parents for more
than 6 months before sixteen years old, and coded as 0 (no) and 1 (yes).

Statistical Analysis

IBM SPSS (Version 21.0), Mplus (Version 8.3), and JASP (version 0.16.4.0) were used for statistical analyses. First,
descriptive statistics and correlation analyses were computed for the main variables. Second, comparisons between
participants who completed all three waves and those who provided incomplete data were conducted via independent-
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sample t-tests and chi-square tests. Third, the initial level (intercept) and the change trend (slope) of NRSS were analyzed
through latent growth curve modeling, which included two steps. Linear unconditional modeling was used in Step 1 to
determine the developmental trajectory of NRSS. The intercept represents a latent variable that is not influenced by time,
and the factor loadings were constrained to 1 at each wave. For the linear slope factor with equal intervals, loadings were
coded 0, 1, and 2. In Step 2, conditional modeling was conducted to examine the overall impacts of various factors on
NRSS. Predictors were entered hierarchically: resilience was included as a time-specific predictor of NRS at each wave,
whereas EA, chronotypes, gender and left-behind experience were treated as time-invariant covariates predicting both the
initial level and the slope of NRS.

Fourth, the classification into latent trajectory classes was established for NRSS through latent class growth modeling. The
full-information maximum likelihood (FIML) algorithm addressed missing data in class indicators. Multiple class solutions
(ranging from 1 to 5) were systematically evaluated to identify the optimal latent class structure, with model selection guided
by established statistical criteria. Several criteria were used to determine the optimal number of latent classes, including
comparatively reduced values of both Akaike Information Criterion (AIC) and Bayesian Information Criteria (BIC),
statistically significant results (p < 0.05) from the Lo-Mendell-Rubin likelihood ratio test (LMR-LRT) and the bootstrapped
Likelihood Ratio Test (BLRT), an entropy score not lower than 0.70, and smallest class comprising >5% of participants.
Between-group differences in NRSS across three time points were examined using Bayesian independent samples t-tests. The
Bayes factor value exceeding 10 signifies robust support for the hypothesis that differences exist between the classes. Then,
multivariable logistic regression was conducted within the most suitable latent class growth model to evaluate the associations
of NRSS trajectories with EA, resilience, chronotypes, gender and left-behind experience.

Results

Descriptive Statistics

At baseline, the 614 participants had an average age of 18.4 (standard deviation [SD] = 0.60). The majority of the
participants were Han Chinese (97.4%), residing in rural areas (70.8%). 268 participants (43.6%) were male and 173
participants (28.2%) had left-behind experience. The NRSS mean score was 42.2 (SD = 6.83) at baseline. Descriptive
statistics and correlation matrix for measured variables are presented in Table 1.

Participants who took part in all three waves (n = 553) did not differ in terms of gender (°[1] = 2.138, p = 0.144), age
(1[612] = 1.048, p = 0.295), EA (1[612] = —0.867, p = 0.386), left-behind experience (¥’[1] = 0.712, p = 0.399),
chronotypes (/[612] = —0.158, p = 0.875), resilience (¢{{612] = 0.469, p = 0.639) and NRSS ({612] = 1.689, p = 0.092) at
baseline compared to participants with incomplete data for one or more waves (n = 61).

Table | Minimums, Maximums, Means, Standard Deviations, Spearman Correlations for Childhood Emotional Abuse, Resilience,
Chronotypes, Gender, Left-Behind Experience, and NRSS

Min Max Mean sD 1 2 3 4 5 6 7 8 9 10
I. Childhood 5 25 776 3.56 |
emotional abuse(T0)
2. Resilience(T0) 0 40 26.38 6.89 —0.24% |
3. Resilience(T1) 0 40 26.44 724 0.3 1% 0.63** |
4. Resilience(T2) 0 40 26.64 7.19 —0.22%* 0.59* 0.58%* |
5. Chronotypes(T0) 4 23 13.52 3.04 -0.07 0.12% 0.12% 0.14% |
6. Gender(T0) 0 | 0.56 0.50 —0.12% —0.15% —0.13%* 0.1 I** —0.18%* |
7. Left-behind 0 | 0.28 0.45 0.14% 0.02 -0.01 -0.03 0.001 -0.08
experience(T0)
8. NRSS(TO0) 13 60 4217 6.83 —0.20%* 0.34%* 0.31% 0.32% 0.17%# —0.15%* -0.09* |
9. NRSS(T1) 13 60 4293 6.14 —0.34%* 037+ 0.48%* 0.37% 0.25%* AN —0.15%* 0.51%* |
10. NRSS(T2) 22 60 43.18 6.37 —0.27%* 0.30%* 0.37% 0.45%* 0.29* -0.09* —0.12%* 0.47* 0.68** |

Notes: " p < 0.05. ™ p < 0.01. TO, TI, and T2 represent the first survey (baseline), the second survey, and the third survey.
Abbreviations: Min, Minimum; Max, Maximum; SD, Standard Deviation; NRSS, global score of the Nonrestorative Sleep Scale.
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Latent Growth Curve Modeling (LGCM)
Unconditional LGCM

The analysis demonstrated that the unconditional linear growth model for NRSS fitted data well [ (1) = 2.427, p =
0.119, CFI/TLI = 0.998/0.993, RMSEA (90% CI) = 0.048 (0.000, 0.129), SRMR = 0.013]. The NRSS trajectory was
substantial, with an initial average intercept of 42.324 (p < 0.001) and an average slope of 0.454 (» = 0.001), indicating
a linear increase over time in NRSS. The variance of the intercept (o> = 23.601, p < 0.001) and slope (¢ = 3.328, p =
0.009) were significant, indicating differences among college students in the baselines and growth rates of NRSS.
A nonsignificant negative correlation was observed between slope and intercept values (» =—0.128, p = 0.340), indicating
no significant relationship between the growth rate and the initial level of NRSS.

Conditional LGCM

The model fit was adequate [*(11) = 44.337, p < 0.001, CFI/TLI = 0.961/0.914, RMSEA (90% CI) = 0.074 (0.052, 0.097),
SRMR =0.081], when the time-varying variable (resilience) and the four time-invariant variables (EA, chronotypes, gender, and
left-behind experience) were added to the model. EA (5 =—0.255, standard error [SE]=0.062, p <0.001), gender (5 =-0.210, SE
=0.061, p =0.001) and left-behind experience (f =—0.149, SE = 0.060, p = 0.013) negatively affected the intercept of NRSS at
baseline (Table 2 and Figure 1). However, these factors did not affect the change trend of NRSS. Chronotypes significantly
affected both the intercept (5 = 0.200, SE = 0.059, p = 0.001) and the slope (8 = 0.277, SE = 0.104, p = 0.008), suggesting that
individuals with earlier chronotypes had higher NRSS initially and exhibited a faster-increasing rate of change over 12 months.
Resilience positively predicted NRSS at TO (4=0.271, SE=0.032, p <0.001), T1 (#=0.327, SE=0.026, p <0.001),and T2 (£ =
0.292, SE =0.031, p < 0.001).

Latent Class Growth Model (LCGM)

Table 3 displays the fit indices. Initially, the 4-class model and 5-class model were excluded because they represented
a subgroup constituting fewer than 5% of the participants. As the number of classes grew, the AIC and BIC values declined,
while the entropy for each model remained above 0.70. Furthermore, the BLRT yielded significant p-values. However, the
LMR-LRT for the 3-class model did not produce significant p-value. Consequently, the 2-class model was selected as
optimal. The NRSS trajectories for the two-class solution are illustrated in Figure 2. Each class is described according to its
trajectory. The first class (high—increasing) had a high intercept (f = 46.788, SE = 0.591, p<0.001), corresponding to an

Table 2 Covariate Effects for Conditional Linear Growth

Modeling
Covariates Beta SE p
Covariates predicting the intercept
Childhood emotional abuse(TO0) —0.255 | 0.062 | <0.001
Chronotypes(T0) 0.200 | 0.059 | 0.001
Gender(T0) —0.210 | 0.061 | 0.00I
Left-behind experience(T0) —0.149 | 0.060 | 0.013
Covariates predicting the slope
Childhood emotional abuse(T0) 0.054 | 0.091 | 0.556
Chronotypes(T0) 0.277 | 0.104 | 0.008
Gender(T0) 0.172 | 0.097 | 0.075
Left-behind experience(T0) 0.044 | 0.088 | 0.617
Time-varying covariates
NRSS (T0) < — Resilience (T0) 0.271 | 0.032 | <0.001
NRSS (T1) < — Resilience (T1) 0.327 | 0.026 | <0.001
NRSS (T2) < — Resilience (T2) 0.292 | 0.031 | <0.001

Notes: TO, T1, and T2 represent the first survey (baseline), the second survey, and
the third survey.

Abbreviation: SE, Standard error; NRSS, global score of the Nonrestorative Sleep
Scale.

Nature and Science of Sleep 2025:17 hetps: 2227



@ Liao et al
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Figure | Conditional linear growth model of NRSS with time-invariant covariates (yellow lines) and time-varying covariates (blue lines).
Notes: Dashed lines indicate non-significant effects. TO, T1, and T2 represent the first survey (baseline), the second survey, and the third survey. Abbreviation: NRSS,
global score of the Nonrestorative Sleep Scale.

initial NRSS level approximating the 75th percentile (cutoff = 47), and a slightly increasing slope (f = 0.861, SE = 0.269,
p =0.001). The second class (low—stable) had a low intercept (5 = 39.083, SE = 0.422, p<0.001), near the 25th percentile
(cutoff = 37), and an insignificant slope (f = 0.205, SE =0.188, p = 0.276), indicating stable NRS over time. Three hundred
and fifty-nine students, constituting 58.5% of the sample, experienced a low-stable trajectory of NRSS. In contrast, the
remaining 41.5% of the sample experienced a high-increasing trajectory of NRSS. Bayesian Factor Robustness analysis
confirmed differences in NRSS between the high—increasing and low—stable classes at three time points [Figure 3(A—F)].

Results of Multivariable Logistic Regression

The estimated effects of EA, resilience, chronotypes, gender, and left-behind experience on the odds of membership of
the NRSS growth trajectory classes are presented in Table 4. EA (OR=1.177, 95% CI [1.106, 1.252]), female gender
(OR=1.537, 95% CI [1.054, 2.241]), and left-behind experience (OR=1.714, 95% CI [1.128, 2.603]) substantially
increased the probability of being in the low—stable class rather than the high—increasing class. In contrast, higher
resilience at TO (OR=0.915, 95% CI [0.890, 0.941]) and earlier chronotypes (OR=0.863, 95% CI [0.810, 0.921]) had
significant relationship with decreased odds of being in the low—stable class.

Discussion

This study employed a longitudinal and person-centered methodology to investigate the trajectory of NRS over one year
and the effects of EA and resilience in a cohort of first-year Chinese college students. Overall, the results indicated that
first-year students exhibited two distinct NRS trajectories, with EA and resilience serving as key predictors. These

Table 3 Model Fit Indices for Latent Class Growth Analysis

Number of Classes AIC BIC Entropy | LMR-LRT BLRT | Sample Size by Class Based
p value p value | on Most Likely Membership

|-class 11,679.301 11,701.401 — — — 614

2-class 11,301.717 | 11,337.077 0.703 <0.001 <0.001 255/359

3-class 11,195.729 11,244.349 0.710 0.172 <0.001 173/340/101

4-class 11,145.738 11,207.618 0.749 0.065 <0.001 143/3/167/301

5-class 11,106.915 11,182.055 0.783 <0.001 <0.001 299/12/119/3/181

Note: Bold type indicates the selected optimal model.
Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; LMR-LRT, Lo—Mendell-Rubin likelihood ratio test; BLRT,
bootstrapped likelihood ratio test.
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Figure 2 Developmental trajectories of NRSS from baseline to 12-month follow-up.
Notes: TO, Tl, and T2 represent the first survey (baseline), the second survey, and the third survey.
Abbreviations: NRSS, global score of the Nonrestorative Sleep Scale.

findings reveal how early adversity and adaptive capacity shape NRS across the freshman year and offer actionable

targets for preventive interventions in at-risk students.

Trajectories of NRS Among First-year College Students

The unconditional LGCM showed that the overall NRSS score rose linearly in the present study, indicating an increase in
restorative sleep as students acclimated to college life. However, the study also revealed heterogeneity in the develop-
mental trajectories of NRS across freshman year. Supporting Hypothesis 1, latent class analysis revealed two distinct
NRS trajectories: 58.5% of the participants followed a low—stable course of NRSS (persistent high NRS), and 41.5%
followed a high—increasing course of NRSS (declining NRS). More than half of the participants maintained relatively bad
sleep conditions throughout the year, suggesting that early intervention targeting predisposing and protective factors is
crucial for improving current sleep conditions within first-year college students.

The Impact of EA on NRS

In line with Hypothesis 2, EA predicted lower initial NRSS (indicating more NRS) in the current study. This finding
aligns with those of earlier research,*'** confirming that EA is a predisposing factor for NRS. A possible explanation for
this association is that childhood maltreatment induces circadian rhythm disturbances that subsequently impair normal
sleep regulatory mechanisms.**** An alternative interpretation is that EA might increase sleep system’s stress sensitivity,
thereby increasing the risk of insomnia disorder.'” Neurodevelopmental pathways may represent another critical
mechanism underlying the association between EA and NRS. Emerging evidence implicates that childhood adversity
disrupts neurodevelopment, which is associated with psychiatric disorders, including sleep disturbances.*’

Besides, the multivariable logistic regression analysis showed that EA heightened the likelihood of belonging to the
low—stable class relative to the high—increasing class of NRSS. This suggests that EA may lead to persistent high NRS in
first-year college students. From the perspective of the stress-diathesis model, EA, as an interpersonal stressor, may
hinder the development of effective stress-coping mechanisms and predispose individuals to heightened stress responses
that persist into later life. Consequently, this could have long-term detrimental effects on sleep.*® So, school counselors
and teachers involved in providing psychological services should heighten their focus on the EA experiences of college
students, particularly those with persistent NRS. Given the lasting impacts of EA, affected individuals may benefit from
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Figure 3 A comparison of differences in NRSS among two classes at TO, T and T2.

Notes: TO, T1, and T2 represent the first survey (baseline), the second survey, and the third survey. (A) Bayes factor robustness to priors: high-increasing class vs low-stable
class at TO; (B) Sequential analysis: high-increasing class vs low-stable class at TO; (C) Bayes factor robustness to priors: high-increasing class vs low-stable class at Tl; (D)
Sequential analysis: high-increasing class vs low-stable class at Tl; (E) Bayes factor robustness to priors: high-increasing class vs low-stable class at T2; (F) Sequential analysis:
high-increasing class vs low-stable class at T2.

Abbreviations: NRSS, global score of the Nonrestorative Sleep Scale.
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Table 4 Multivariable Logistic Regression Analysis of NRSS Trajectory
Group

Characteristics OR 95% ClI Wald P

Childhood emotional abuse(T0) | I.177 | 1.106, 1.252 | 26.577 | <0.001

Resilience (TO) 0.915 | 0.890, 0.941 | 38.039 | <0.001
Chronotypes(T0) 0.863 | 0.810,0.921 | 20.170 | <0.001
Gender(T0) 1.537 | 1.054, 2.241 | 4.984 0.026
Left-behind experience(T0) 1.714 | 1.128, 2.603 | 6.376 0.012

Notes: Referent group for outcome is high-increasing class. Wald represents the Wald »?
statistic for coefficient significance test; TO represent the first survey (baseline).
Abbreviation: OR, odds ratio; Cl, confidence intervals.

trauma-focused interventions that directly address trauma-related symptoms, including trauma-focused cognitive beha-

vioral therapy, eye movement desensitization and reprocessing, and mindfulness-based approaches.*”*®

The Impact of Resilience on NRS

In line with Hypothesis 3, resilience was associated with improved restorative sleep over time among college students. In
addition, participants with higher resilience had greater probability of being in the high—increasing NRSS trajectory class,
indicating declining NRS. That is, higher resilience could significantly contribute to the enhancement of restorative sleep
among college students by acting as a robust protective factor. These findings further confirm the interconnectivity of
sleep and resilience. Resilience, as a psychobiological construct, modulates individuals’ ability to maintain homeostasis
and restore equilibrium following stress exposure, thereby buffering the detrimental influence of perceived stress on the
pathogenesis of sleep disorders. Individuals with higher resilience tend to perceive daily life events as less stressful,
which may also lead to a reduced frequency or duration of such events.*’ Individuals exhibiting low resilience are more
susceptible to sleep disorders due to their limited capability to manage stress and poor regulation of emotional and
physiological arousal, resulting in greater sleep reactivity and more pronounced physiological and emotional responses to
stress.”>*° Consequently, enhancing resilience, such as through an internet-based resilience training program focusing on
positive outlook, motivation and work—life balance,”" can effectively reduce NRS.

The Impact of Chronotypes, Gender and Left-Behind Experience on NRS

In the current study, chronotypes influenced not only the initial status but also the rate of change of NRSS over time, as well as the
class membership within the NRSS trajectories. To be specific, college students with later chronotypes, such as those who were
evening-oriented, tended to consistently experience more NRS. These results align with prior evidence showing a close
association between college students’ chronotypes and NRS.>* Given the intrinsic connection between human sleep-wake
timing and circadian rhythmicity,>® an individual’s sleep-wake cycle is regulated by the external light-dark cycle and internal
circadian rhythms. Variations in these phase relationships may trigger sleep disruptions and associated complaints. Consequently,
college students with an evening chronotype typically exhibit greater circadian misalignment between their endogenous sleep-
wake patterns and externally imposed academic schedules than those who prefer daytime activity. This desynchrony can lead to
an irregular sleep-wake cycle, increasing tiredness and sleep problems. Moreover, college students with later chronotypes (such
as eveningness) often delay their bedtime, which subsequently leads to impaired nocturnal sleep quality.>*

Gender and left-behind experience were found to influence the starting level and class membership of the NRSS
trajectories. Specifically, female college students and those with left-behind experience showed lower NRSS (indicating
more NRS) at the baseline and greater probability of being in the low—stable class of NRSS. This suggests that they are
more prone to experiencing chronic NRS. Neurobiological sex differences in neural architecture and functional
organization may underlie differential NRS susceptibility.”> For instance, sex hormone fluctuations in brain structures
may affect circadian regulation, increasing vulnerability to insomnia.’® Beyond neurobiological factors, cognitive and
behavioral factors may also contribute to the observed phenomena. For instance, female individuals typically exhibit
greater pre-sleep cognitive arousal characterized by bedtime worry compared to male counterparts, which may lead to
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hyperarousal and subsequent disturbances in sleep latency.’’ Moreover, existing research has shown that being left
behind at a young age, especially for a long time, is correlated with a lower degree of psychological flexibility.”® This
reduced flexibility, in turn, can predict both insomnia incidence and symptom severity.”> Compounding this vulnerability,
left-behind experiences are associated with higher exposure to maltreatment stemming from deficient parental care,
inadequate supervision, and lack of protection, including emotional abuse.®® The prolonged absence of primary
caregivers can disrupt secure attachments and reduce monitoring, leaving individuals vulnerable to emotional abuse—
characterized by rejection or indifference from overburdened alternative caregivers—which may in turn derail the
neurobiological systems essential for restorative sleep. Our study indicates that psychological interventions targeting
NRS should consider additional factors such as chronotypes, gender, and left-behind experience. Specifically, these
interventions should prioritize female college students, individuals with later chronotypes, and those with a history of
being left behind, emphasizing the importance of enhancing their restorative sleep.

Limitations

Despite its contributions, the study has several methodological constraints that should be considered. Firstly, all study
variables were self-reported, which might have contributed to shared method variance. Future research would benefit
from incorporating objective sleep measures, such as actigraphy, to corroborate self-reported sleep experiences like NRS
and to disentangle subjective perceptions from objectively quantifiable sleep disturbances. Secondly, the study’s focus on
Chinese first-year college students from Guangdong province might limit the applicability of the findings. Subsequent
research should verify these outcomes across more heterogeneous populations to enhance generalizability. Thirdly, the
study’s limited number of time points could impede a thorough representation of the NRS trajectories. Future research
with more measurement time points may facilitate a more detailed depiction of NRS trajectories. Fourthly, post-abuse
protective processes (eg, timely supportive care and family relationships) were not assessed. Future studies should track
these dynamic variables to clarify how the long-term impacts of EA are modified.

Conclusions

First-year college students followed two distinct developmental courses of nonrestorative sleep. EA was a predisposing
factor of NRS, while resilience was a protective factor for restorative sleep. Psychological interventions targeting
childhood trauma and promoting resilience would be beneficial in decreasing NRS.

Data Sharing Statement
The datasets analyzed in the current study are available from the first author and corresponding author on reasonable
request. The data are not publicly available because of privacy or ethical restrictions.

Ethical Approval

The study was conducted according to the guidelines of the Declaration of Helsinki. The author sought and got ethical
approval from the Ethics Committee of the Third Affiliated Hospital of Guangzhou University of Chinese Medicine [PJ-
KY-20230725-001].

Acknowledgments
We sincerely thank the directors from participating universities for supporting the data collection and all the participants
for completing the surveys.

Author Contributions

Wenna Liao: conceptualization, funding acquisition, software, investigation, methodology, formal analysis, visualization
and writing — original draft. Xianghan Luo: project administration, investigation, resources, data curation, formal
analysis, supervision, and writing — review & editing. Yongpeng Sun & Fanxu Kong: investigation, data curation, and
writing — review & editing. Zengjie Ye: conceptualization, resources, funding acquisition, methodology, formal analysis,

2232 s Nature and Science of Sleep 2025:17



Liao et al @

validation, supervision, and writing — review & editing. All authors have read and approved the final manuscript, agree to

be accountable for all aspects of the work, and consent to its publication in Nature and Science of Sleep.

Funding

This study was supported by the Guangdong Philosophy and Social Science Planning Project (Grant No. GD24CXLO0S),
the Guangdong Education Science Planning Project of Higher Education (Grant No. 2023GXJK655), and the University
Student Mental Health Promotion Project from China National Center for Mental Health (Grant No. GX25B008).

Disclosure
The authors declare no conflicts of interest in this work.

References

1.

2.
3.
. Deshpande A, Irani N, Balkrishnan R, Benny IR. A randomized, double blind, placebo controlled study to evaluate the effects of ashwagandha

A~

W

o]

10.

—_
—_

12.

13.

14.
15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

Ohayon MM, Reynolds CR. Epidemiological and clinical relevance of insomnia diagnosis algorithms according to the DSM-IV and the
international classification of sleep disorders (ICSD). Sleep Med. 2009;10(9):952-960. doi:10.1016/j.sleep.2009.07.008

Roth T, Zammit G, Lankford A, et al. Nonrestorative sleep as a distinct component of insomnia. Sleep. 2010;33(4):449-458. doi:10.1093/sleep/33.4.449
Ohayon MM. Prevalence and correlates of nonrestorative sleep complaints. Arch Intern Med. 2005;165(1):35-41. doi:10.1001/archinte.165.1.35

(withania somnifera) extract on sleep quality in healthy adults. Sleep Med. 2020;72:28-36. doi:10.1016/j.sleep.2020.03.012

. Lindell M, Grimby-Ekman A. Stress, non-restorative sleep, and physical inactivity as risk factors for chronic pain in young adults: a cohort study.

PLoS One. 2022;17(1):€262601. doi:10.1371/journal.pone.0262601

Park JH, Yoo J-H, Kim SH. Associations between non-restorative sleep, short sleep duration and suicidality: findings from a representative sample
of Korean adolescents. Psychiatry Clin Neurosci. 2013;67(1):28-34. doi:10.1111/j.1440-1819.2012.02394.x

Zhang J, Lam S, Li SX, Li AM, Wing Y. The longitudinal course and impact of non-restorative sleep: a five-year community-based follow-up
study. Sleep Med. 2012;13(6):570-576. doi:10.1016/j.sleep.2011.12.012

. Chen N, Fong D, Li S, Wong J. Association between non-restorative sleep and quality of life in Chinese adolescents. Int J Environ Res Public

Health. 2020;17(19):7249. doi:10.3390/ijerph17197249

. Jones RD, Jackson WB, Mazzei A, Chang A, Buxton OM, Jackson CL. Ethnoracial sleep disparities among college students living in dormitories in

the United States: a nationally representative study. Sleep Health. 2020;6(1):40—47. doi:10.1016/j.sleh.2019.10.005
Oh CH, Wallace ML, Germain A. Childhood trauma and gender: synergistic and additive effects on sleep in healthy young adults. Sleep Health.
2022;8(5):498-504. doi:10.1016/j.s1eh.2022.06.008

. Brindle RC, Cribbet MR, Samuelsson LB, et al. The relationship between childhood trauma and poor sleep health in adulthood. Psychosom Med.

2018;80(2):200-207. doi:10.1097/PSY.0000000000000542

O’Connor DB, Branley-Bell D, Green JA, Ferguson E, O’Carroll RE, O’Connor RC. Effects of childhood trauma on sleep quality and stress-related
variables in adulthood: evidence from two multilevel studies. Psychol Health. 2025;40(6):975-996. doi:10.1080/08870446.2023.2281712
Giannakopoulos G, Kolaitis G. Sleep problems in children and adolescents following traumatic life events. World Journal of Psychiatry. 2021;11
(2):27-34. doi:10.5498/wjp.v11.i2.27

Pfaff A, Schlarb AA. Child maltreatment and sleep: two pathways explaining the link. J Sleep Res. 2022;31(2):e13455. doi:10.1111/jsr.13455
Karatzoglou V, Carollo A, Karagiannopoulou E, Esposito G, Seaghdha X, Dimitriou D. A scientometric review of the association between
childhood trauma and sleep. Acta Psycho. 2024;250:104488. doi:10.1016/j.actpsy.2024.104488

Poon CY, Knight BG. Impact of childhood parental abuse and neglect on sleep problems in old age. J Gerontol B Psychol Sci Soc Sci. 2011;66
(3):307-310. doi:10.1093/geronb/gbr003

Albers LD, Grigsby TJ, Benjamin SM, Rogers CJ, Unger JB, Forster M. Adverse childhood experiences and sleep difficulties among young adult
college students. J Sleep Res. 2022;31(5):e13595. doi:10.1111/jsr.13595

Glaser D. Emotional abuse and neglect (psychological maltreatment): a conceptual framework. Child Abuse Negl. 2002;26(6-7):697-714.
doi:10.1016/s0145-2134(02)00342-3

Reffi AN, Kalmbach DA, Cheng P, et al. Sleep reactivity as a potential pathway from childhood abuse to adult insomnia. Sleep Med.
2022;94:70-75. doi:10.1016/j.sleep.2022.03.026

Gutman DA, Nemeroff CB. Persistent central nervous system effects of an adverse early environment: clinical and preclinical studies. Physiol
Behav. 2003;79(3):471-478. doi:10.1016/s0031-9384(03)00166-5

. Noudali SN, Patock-Peckham JA, Berberian SL, Belton DA, Campbell LE, Infurna FJ. Does insomnia mediate the link between childhood trauma

and impaired control over drinking, alcohol use, and related problems? Addi Behav Rep. 2022;15:100402. doi:10.1016/j.abrep.2021.100402
Luthar SS, Cicchetti D, Becker B. The construct of resilience: a critical evaluation and guidelines for future work. Child Dev. 2000;71(3):543-562.
doi:10.1111/1467-8624.00164

Palagini L, Moretto U, Novi M, et al. Lack of resilience is related to stress-related sleep reactivity, hyperarousal, and emotion dysregulation in
insomnia disorder. J Clin Sleep Med. 2018;14(5):759-766. doi:10.5664/jcsm.7100

Li S, Jiang Y, Shen Z, Liao Y, Zeng Y, Ye Z. Associations between mindfulness and non-restorative sleep: the roles of resilience and handgrip.
Front Psychol. 2024;15:1476197. doi:10.3389/fpsyg.2024.1476197

Cheng P, Kalmbach DA, Hsieh HF, Castelan AC, Sagong C, Drake CL. Improved resilience following digital cognitive behavioral therapy for
insomnia protects against insomnia and depression one year later. Psychol Med. 2023;53(9):3826—3836. doi:10.1017/S0033291722000472

Nature and Science of Sleep 2025:17 hetps: 2233


https://doi.org/10.1016/j.sleep.2009.07.008
https://doi.org/10.1093/sleep/33.4.449
https://doi.org/10.1001/archinte.165.1.35
https://doi.org/10.1016/j.sleep.2020.03.012
https://doi.org/10.1371/journal.pone.0262601
https://doi.org/10.1111/j.1440-1819.2012.02394.x
https://doi.org/10.1016/j.sleep.2011.12.012
https://doi.org/10.3390/ijerph17197249
https://doi.org/10.1016/j.sleh.2019.10.005
https://doi.org/10.1016/j.sleh.2022.06.008
https://doi.org/10.1097/PSY.0000000000000542
https://doi.org/10.1080/08870446.2023.2281712
https://doi.org/10.5498/wjp.v11.i2.27
https://doi.org/10.1111/jsr.13455
https://doi.org/10.1016/j.actpsy.2024.104488
https://doi.org/10.1093/geronb/gbr003
https://doi.org/10.1111/jsr.13595
https://doi.org/10.1016/s0145-2134(02)00342-3
https://doi.org/10.1016/j.sleep.2022.03.026
https://doi.org/10.1016/s0031-9384(03)00166-5
https://doi.org/10.1016/j.abrep.2021.100402
https://doi.org/10.1111/1467-8624.00164
https://doi.org/10.5664/jcsm.7100
https://doi.org/10.3389/fpsyg.2024.1476197
https://doi.org/10.1017/S0033291722000472

@ Liao et al

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

3

(o]

39.

40.

4

—_

42.

43.

44.

45.
46.

47.

48.

49.

50.

5

—

52.

53.

54.

55.

56.

57.

58.

Wang D, Zhao J, Zhai S, et al. Longitudinal trajectories of insomnia symptoms among college students during the COVID-19 lockdown in China.
J Psychosom Res. 2022;157:110795. doi:10.1016/j.jpsychores.2022.110795

Zhai S, Li T, Zhang D, et al. Insomnia trajectories predict chronic inflammation over 2 years at the transition to adulthood. J Sleep Res. 2023;32(5):
€13906. doi:10.1111/jsr.13906

Otsuka Y, Itani O, Nakajima S, Kaneko Y, Suzuki M, Kaneita Y. Impact of chronotype, insomnia symptoms, sleep duration, and electronic devices
on nonrestorative sleep and daytime sleepiness among Japanese adolescents. Sleep Med. 2023;110:36-43. doi:10.1016/j.sleep.2023.07.030
Zheng W, Luo XN, Li HY, et al. Gender differences in the prevalence and clinical correlates of sleep disturbance in general hospital outpatients.
Psychiatry Res. 2018;269:134—139. doi:10.1016/j.psychres.2018.08.043

Wang F, Lin L, Xu M, Li L, Lu J, Zhou X. Mental health among left-behind children in rural China in relation to parent-child communication.
Int J Environ Res Public Health. 2019;16(10):1855. doi:10.3390/ijerph16101855

Liao W, Luo X, Kong F, Sun Y, Ye Z. Association between non-restorative sleep and psychotic-like experiences among Chinese college students:
a latent profile and moderated mediation analysis. Schizophr Res. 2024;270:295-303. doi:10.1016/j.schres.2024.06.038

Li S, Liao Y, Wu X, et al. Associations between nonrestorative sleep, perceived stress, resilience, and emotional distress in freshmen students:
a latent profile analysis and moderated mediation model. Perspect Psychiatr Care. 2023;2023(1):1-11. doi:10.1155/2023/8168838

Bernstein DP, Stein JA, Newcomb MD, et al. Development and validation of a brief screening version of the childhood trauma questionnaire. Child
Abuse Negl. 2003;27(2):169-190. doi:10.1016/s0145-2134(02)00541-0

He J, Zhong X, Gao Y, Xiong G, Yao S. Psychometric properties of the Chinese version of the childhood trauma questionnaire-short form
(CTQ-SF) among undergraduates and depressive patients. Child Abuse Negl. 2019;91:102—108. doi:10.1016/j.chiabu.2019.03.009

Ye ZJ, Qiu HZ, Li PF, et al. Validation and application of the Chinese version of the 10-item Connor-Davidson resilience scale (CD-RISC-10)
among parents of children with cancer diagnosis. Eur J Oncol Nurs. 2017;27:36-44. doi:10.1016/j.ejon.2017.01.004

Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson resilience scale (CD-RISC). Depress Anxiety. 2003;18
(2):76-82. doi:10.1002/da.10113

Hong YY, Hu XJ. Correlation between noise tolerance and non-restorative sleep in young people with normal hearing. J Audiol Speech Pathol.
2020;28(3):277-281. doi:10.3969/.issn.1006-7299.2020.03.009

. Wilkinson K, Shapiro C. Development and validation of the nonrestorative sleep scale (NRSS). J Clin Sleep Med. 2013;9(9):929-937. doi:10.5664/

jesm.2996

Li WX, Muyese A, Xie ZT, Liu WH, Zhang B. Validity and reliability of the Chinese version of morningness/eveningness questionnaire-5 items
(MEQ-5) in students of technical schools. Chin Mental Health J. 2016;30(6):406—412. doi:10.3969/].issn.1000-6729.2016.06.002

Adan A, Almirall H. Home & 0stberg’s morningness-eveningness questionnaire: a reduced scale. Pers Individ Dif. 1991;12(3):241-253.
doi:10.1016/0191-8869(91)90110-W

. Kajeepeta S, Gelaye B, Jackson CL, Williams MA. Adverse childhood experiences are associated with adult sleep disorders: a systematic review.

Sleep Med. 2015;16(3):320-330. doi:10.1016/j.sleep.2014.12.013

Fellman V, Heppell PJ, Rao S. Afraid and awake: the interaction between trauma and sleep in children and adolescents. Child Adolesc Psychiatr
Clin N Am. 2021;30(1):225-249. doi:10.1016/j.chc.2020.09.002

Buckley TM, Schatzberg AF. On the interactions of the hypothalamic-pituitary-adrenal (HPA) axis and sleep: normal HPA axis activity and
circadian rhythm, exemplary sleep disorders. J Clin Endocrinol Metab. 2005;90(5):3106-3114. doi:10.1210/jc.2004-1056

Greenfield EA, Lee C, Friedman EL, Springer KW. Childhood abuse as a risk factor for sleep problems in adulthood: evidence from a U.S. national
study. Anna Behav Med. 2011;42(2):245-256. do0i:10.1007/s12160-011-9285-x

Sher L. The concept of post-traumatic mood disorder and its implications for adolescent suicidal behavior. Minerva Pediatr. 2008;60(6):1393-1399.
Jiang L, Shi X, Wang Z, Wang S, Li Z, Wang A. Sleep problems and emotional dysregulation mediate the relationship between childhood
emotional abuse and suicidal behaviors: a three-wave longitudinal study. J Affect Disord. 2021;295:981-988. doi:10.1016/j.jad.2021.09.003
Ortiz R, Sibinga EM. The role of mindfulness in reducing the adverse effects of childhood stress and trauma. Children. 2017;4(3):16. doi:10.3390/
children4030016

Hoppen TH, Jehn M, Holling H, Mutz J, Kip A, Morina N. The efficacy and acceptability of psychological interventions for adult PTSD: a network
and pairwise meta-analysis of randomized controlled trials. J Consult Clin Psychol. 2023;91(8):445-461. doi:10.1037/ccp0000809

Morin CM, Rodrigue S, Ivers H. Role of stress, arousal, and coping skills in primary insomnia. Psychosom Med. 2003;65(2):259-267. doi:10.1097/
01.psy.0000030391.09558.a3

Cheng M-Y, Wang M-J, Chang M-Y, Zhang R-X, Gu C-F, Zhao Y-H. Relationship between resilience and insomnia among the middle-aged and elderly:
mediating role of maladaptive emotion regulation strategies. Psychol Health Med. 2020;25(10):1266—1277. doi:10.1080/13548506.2020.1734637

. Smith B, Shatte A, Perlman A, Siers M, Lynch WD. Improvements in resilience, stress, and somatic symptoms following online resilience training:

a dose-response effect. J Occup Environ Med. 2018;60(1):1-5. doi:10.1097/JOM.0000000000001142

Tutek J, Emert SE, Dautovich ND, Lichstein KL. Association between chronotype and nonrestorative sleep in a college population. Chronobiol Int.
2016;33(9):1293-1304. doi:10.1080/07420528.2016.1212870

Dijk D, Lockley SW. Invited review: integration of human sleep-wake regulation and circadian rhythmicity. J Appl Physiol. 2002;92(2):852-862.
doi:10.1152/japplphysiol.00924.2001

Zhu Y, Huang J, Yang M. Association between chronotype and sleep quality among Chinese college students: the role of bedtime procrastination
and sleep hygiene awareness. /nt J Environ Res Public Health. 2022;20(1):197. doi:10.3390/ijerph20010197

Van Someren EJW. Brain mechanisms of insomnia: new perspectives on causes and consequences. Physiol Rev. 2021;101(3):995-1046.
doi:10.1152/physrev.00046.2019

Swanson LM, Kalmbach DA, Raglan GB, O’Brien LM. Perinatal insomnia and mental health: a review of recent literature. Curr Psychiatry Rep.
2020;22(12):73. doi:10.1007/s11920-020-01198-5

Sidani S, Guruge S, Fox M, Collins L. Gender differences in perpetuating factors, experience and management of chronic insomnia. J Gender Stud.
2019;28(4):402—413. doi:10.1080/09589236.2018.1491394

Ning M, Chen Q, Li Y, Huang C. Psychological flexibility profiles and mental health among university students with left-behind experience: a latent
profile analysis. Child Psychiatry Hum Dev. 2024. doi:10.1007/s10578-024-01720-3

2234 s Nature and Science of Sleep 2025:17


https://doi.org/10.1016/j.jpsychores.2022.110795
https://doi.org/10.1111/jsr.13906
https://doi.org/10.1016/j.sleep.2023.07.030
https://doi.org/10.1016/j.psychres.2018.08.043
https://doi.org/10.3390/ijerph16101855
https://doi.org/10.1016/j.schres.2024.06.038
https://doi.org/10.1155/2023/8168838
https://doi.org/10.1016/s0145-2134(02)00541-0
https://doi.org/10.1016/j.chiabu.2019.03.009
https://doi.org/10.1016/j.ejon.2017.01.004
https://doi.org/10.1002/da.10113
https://doi.org/10.3969/j.issn.1006-7299.2020.03.009
https://doi.org/10.5664/jcsm.2996
https://doi.org/10.5664/jcsm.2996
https://doi.org/10.3969/j.issn.1000-6729.2016.06.002
https://doi.org/10.1016/0191-8869(91)90110-W
https://doi.org/10.1016/j.sleep.2014.12.013
https://doi.org/10.1016/j.chc.2020.09.002
https://doi.org/10.1210/jc.2004-1056
https://doi.org/10.1007/s12160-011-9285-x
https://doi.org/10.1016/j.jad.2021.09.003
https://doi.org/10.3390/children4030016
https://doi.org/10.3390/children4030016
https://doi.org/10.1037/ccp0000809
https://doi.org/10.1097/01.psy.0000030391.09558.a3
https://doi.org/10.1097/01.psy.0000030391.09558.a3
https://doi.org/10.1080/13548506.2020.1734637
https://doi.org/10.1097/JOM.0000000000001142
https://doi.org/10.1080/07420528.2016.1212870
https://doi.org/10.1152/japplphysiol.00924.2001
https://doi.org/10.3390/ijerph20010197
https://doi.org/10.1152/physrev.00046.2019
https://doi.org/10.1007/s11920-020-01198-5
https://doi.org/10.1080/09589236.2018.1491394
https://doi.org/10.1007/s10578-024-01720-3

Liao et al @

59. EI RR, Linares I, Paulos-Guarnieri L, Zakiei A. Psychological inflexibility as a predictor associated with insomnia. J Sleep Res. 2024;33(6):e14232.
doi:10.1111/jsr.14232

60. Du Y, Duan X, Li Y, et al. The mediating role of childhood maltreatment in the association between being left-behind and adolescent anxiety.
J Affect Disord. 2025;380:430-438. doi:10.1016/j.jad.2025.03.130

Nature and Science of Sleep DOVepi’ESS

Taylor & Francis Group
Publish your work in this journal

Nature and Science of Sleep is an international, peer-reviewed, open access journal covering all aspects of sleep science and sleep medicine,
including the neurophysiology and functions of sleep, the genetics of sleep, sleep and society, biological rhythms, dreaming, sleep disorders
and therapy, and strategies to optimize healthy sleep. The manuscript management system is completely online and includes a very quick and fair
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/nature-and-science-of-sleep-journal

Nature and Science of Sleep 2025:17 E X in & 2235


https://doi.org/10.1111/jsr.14232
https://doi.org/10.1016/j.jad.2025.03.130
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Participants and Procedure
	Measures
	Childhood Emotional Abuse
	Resilience
	Non-Restorative Sleep
	Covariates

	Statistical Analysis

	Results
	Descriptive Statistics
	Latent Growth Curve Modeling (LGCM)
	Unconditional LGCM
	Conditional LGCM

	Latent Class Growth Model (LCGM)
	Results of Multivariable Logistic Regression

	Discussion
	Trajectories of NRS Among First-year College Students
	The Impact of EA on NRS
	The Impact of Resilience on NRS
	The Impact of Chronotypes, Gender and Left-Behind Experience on NRS

	Limitations
	Conclusions
	Data Sharing Statement
	Ethical Approval
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

