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Abstract

Background: There is a paucity of research on the link between adverse childhood
experiences, sleep duration and depressive symptoms among Chinese middle-aged
and older adults. The present study aimed to examine the mediating role of sleep

duration between adverse childhood experiences and depressive symptoms in China.
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Methods: Data were obtained from the China Longitudinal Study of Health and
Retirement in 2014 and 2018. A total of 9,914 participants over 45 years old were
included in the analysis. We conducted the linear regression model and bootstrap
analyses to test the mediating role of sleep duration in the relationship between
adverse childhood experiences and depressive symptoms.

Results: In this study, childhood socioeconomic disadvantages (f =0.46, P <0.05),
parental-involved trauma (£ =0.50, P <0.05) ,maladaptive parental trauma (f =0.15, P
<0.05), and other trauma (f = 1.35, P <0.05) were associated with depressive
symptoms among middle-aged and older adults. Sleep duration mediated the
associations between childhood socioeconomic disadvantages (f =0.40, P <0.05),
parental-involved trauma (f =0.45, P <0.05) ,maladaptive parental trauma (f =0.11, P
<0.05) ,other trauma (f =1.21, P <0.05) and depressive symptoms, respectively.
Conclusions: Adverse childhood experiences were associated with depressive
symptoms, and sleep duration mediated this association. It is recommended to reduce
the negative impact of adverse childhood experiences on depressive symptoms by
ensuring adequate sleep.
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1. Introduction
As a highly prevalent mental illness and one of the leading causes of

disability(James et al., 2018), depression affects approximately 300 million people



worldwide. It has significantly contributes to the global burden of disease(Nobis et al.,
2020). Depression in older adults is a growing public health concern
worldwide(Ustlin et al., 2004). A national survey reveals that a significant percentage
of Chinese individuals over the age of 45 suffer from high levels of depressive
symptoms(Lei et al., 2014). A cohort study from China indicates that the prevalence
of depressive symptoms among middle-aged and older adults was 17.4 %(Liu et al.,
2022). Late-life depression increases the risk of dementia and suicide, decreases
quality of life(Diniz et al., 2013; Sivertsen et al., 2015; Wang et al., 2014). It is worth
noting that the prevalence of depression among Chinese people aged 60 and above
was 41%(Bruce, 2001). Consequently, exploring the risk factors for depressive
symptoms among Chinese middle-aged and older people is of critical public health
importance(Li and Zhou, 2020; Rodda et al., 2011).

Adverse Childhood Experiences (ACEs) refers to all a person's negative
experiences during childhood(McLaughlin, 2016). Conditions such as exposure to
childhood socioeconomic disadvantages, parental-involved trauma and maladaptive
parental trauma or other trauma are manifestations of ACEs(Lloyd and Turner, 2003).
According to the WHO's Mental Health Survey, approximately 40% of the population
has suffered a childhood adverse event(Kessler et al., 2010). Apart from the
short-term effects on childhood and early adulthood health, ACE’s effects might
persist into later adulthood, contributing to mental disorders such as depression

among older adults(Rojas et al., 2025). Specifically speaking, four different types of



ACEs all have an impact on depressive symptoms in middle-aged and older adults(Yu
et al., 2024; Zeng and Lyu, 2025). Meanwhile, a study of depressive symptoms in
Chinese middle-aged and older adults have found that parents' mental health problems,
poor health status, child neglect and abuse had an impact on depressive
symptoms(Tian et al., 2019). The link between the two can be explained by the theory
of cumulative inequality (CI), which posits that childhood is the key to healthy
adulthood(Ferraro and Shippee, 2009). Early exposure to stressful environments
predicts disadvantage in adulthood, and this difference can and does widen with
age(Goosby, 2013). Although a link between ACEs and depression in middle-aged
and older adults has been identified, the underlying mechanisms of this relationship
are unknown.

Sleep disorders are a very common health problem and have a cumulative effect
over time(Institute of Medicine Committee on Sleep and Research, 2006). Previous
studies indicated that ACEs are associated with difficulty falling asleep(Rojo-Wissar
et al., 2021). At the same time, people who experienced childhood adversity have
higher levels of self-reported sleep disturbances in adulthood(Gal et al., 2011).
Moreover, short and long sleep duration was significantly associated with increased
risk of depression in adults(Zhai et al., 2015). Sleep disorders may be a sign of risk
for major depression(Chen et al., 2012). A cross-sectional study of Chinese older

adults showed that short sleep duration increased the risk of depressive



symptoms(Luo et al., 2022). However, no studies have explored sleep duration as an
intrinsic mechanism of this relationship.

This study aimed to test the mediating role of sleep duration between ACEs and
depressive symptoms. It also provides policy recommendations for improving mental
health and preventing depression in middle-aged and older adults.

2 Methods
2.1 Data and samples

The current research used data from waves 2014 and 2018 of the China Health
and Retirement Longitudinal Study (CHARLS), a biennial survey conducted on a
nationally representative sample of Chinese residents aged 45 years and older living
in mainland China(Zhao et al., 2014). Participants was selected using the multi-stage
probability proportionality (PPS) method. The CHARLS assessment included the
social, economic, and health status of community residents. For the purposes of our
research, we utilized the data from 2014 and matched personally identifiable
information from 2018. The survey data in 2014 and 2018 interviewed 20,948 and
21,789 individuals, respectively. ACEs were selected from 2014 data because only
2014 data investigated life course questionnaire; depressive symptoms, sleep duration
and potential confounding variables from 2018 data. Firstly, this study matched the
data in 2018 with the life course questionnaire data in 2014 by personal identity
document (n =23,060). Secondly, participants younger than 45 years old in the 2018

data were excluded (n =232). Thirdly, participants with missing values on key



variables in both waves (n = 12,914) were excluded to obtain complete and accurate
data. Finally, the study sample consisted of 9,914 older adults. (see supplementary file:
Figure S1 Variables and related question in CHARLS survey to assess childhood
adversities).
2.2 Measurements
2.2.1 Assessments of depression symptoms

In this study, depressive symptoms were measured by the 10-item Center for
Epidemiologic Studies Depression Scale (CES-D), which has been widely used in
many countries and showed high reliability and validity(Chang et al., 2016; Wang et
al., 2018). The questionnaire consisted of 10 items with four answers on a 4-point
scale ranging from 0 to 3, which represented “rarely or none of the time” to “most or
all the time”. The total depression score ranges from 0-30, with higher scores
indicating a higher level of depressive symptoms(Lei et al., 2014).
2.2.2 Assessment of adverse childhood experiences

In this study, adverse childhood experiences included four different types:

childhood socioeconomic disadvantages, parental-involved trauma, maladaptive
parental trauma, and other trauma. The latter three variables were potential traumatic
events, assessed and categorized based on the inventory used to evaluate the risk of
early trauma for mental disorders and physical illnesses in adulthood, as well as a
study classifying childhood adversity according to the WHO’ s World Health Mental

Health Survey(Kessler et al., 2010; Lloyd and Turner, 2003; Turner et al., 2016).



Detailed definitions of the indicators for the four types of ACEs mentioned above and
related issues are presented in Table S1 Variables and related question in CHARLS
survey to assess childhood adversities (Supplementary file).

2.2.2.1 Childhood socioeconomic disadvantages.

In this study, child socioeconomic disadvantage was a composite count of four
dichotomous indicators (0-4): (1) parental illiteracy; (2) hunger experience; (3) flee
from famine; (4) a worse economic situation than neighbors have.
2.2.2.2 Parental-involved trauma.

Parental-involved trauma was a composite count (0—4) of four dichotomous
indicators: (1) parental death; (2) parental mental illness; (3) parental substance abuse;
(4) domestic violence.
2.2.2.3 Maladaptive parental trauma.

Maladaptive parental trauma was measured as a composite count ranging from 0
to 2, incorporating two dichotomous indicators: (1) physical abuse; (2) Neglect.
2.2.2.4 Other trauma.

Other trauma was assessed as a composite count ranging from 0 to 2, comprising
two dichotomous indicators: (1) being bullied; (2) serious physical illness.

2.2.3 Mediating factor
2.2.3.1 Sleep duration
Sleep duration was examined by asking respondents: "During the past month,

how many hours of actual sleep did you get at night (average hours for one night)?"



Several studies from China have used this method of measuring sleep duration(Jing et
al., 2020; Li et al., 2017; Yin et al., 2023). Sleep duration between 0 and 24 hours.
2.2.4 Covariates

Potential confounding variables in this study included demographic characteristics,
health behavior, and healthy status. Demographic characteristics included marital
status (single or married), gender (male or female), age (years), residence (rural or
urban), educational attainment (illiterate or primary school and above) and individual
income (yuan). To avoid the influence of extreme values, the value of individual
income is the logarithm in the empirical analysis of this paper. Health behavior
comprised smoking (yes or no) and alcohol drinking (yes or no). Healthy status is
characterized by chronic diseases. The number of chronic diseases was categorized
into three groups (no chronic condition, one chronic condition, or multimorbidity).
2.3 Statistical analysis

All statistical analyses were performed by using Stata 16.0. We conducted
descriptive analyses using means (SD) for continuous variables and frequency
(percentage) for categorical variables. The study used a three-step testing procedure to
explore the potential mediating effects of sleep duration on the relationship between
ACEs and depressive symptoms. (1) linear regression analysis was used to explore the
association between ACEs and sleep duration, (2) linear regression analysis was
performed to estimate the relationship between ACEs and depressive symptoms, (3)

to further test the association between ACEs and depressive symptoms when sleep



duration was included as a mediator. All sociodemographic characteristics were
controlled for in the above analyses. Lastly, bootstrapping was utilized to test the
mediating model, with sampling repeated 500 times to calculate bias-corrected and
accelerated 95% confidence intervals (Cls). A significance level of 0.05 (two-tailed)
was employed, with mediation considered significant if the bias-corrected and
accelerated 95% CI excluded zero.
3. Results
3.1 Characteristics of the Participants

Table 1 presents the characteristics of the participants. The final sample consisted
of 9,914 participants, with a mean age of 59.92 years old. In terms of childhood
experiences, 84.57% of respondents experienced socioeconomic disadvantage, 66.87%
reported parental-involved trauma, 48.28% indicated maladaptive parental trauma,
and 11.25% reported other trauma. 6.27 hours are the average length of sleep.
Furthermore, the average depression symptoms score among respondents was 9.60.
3.2 Associations between ACEs and depressive symptoms

Table 2 illustrates the association of various types of ACEs and depressive

symptoms. Across Model 1 to Model 4, the estimates indicate that, after controlling
for all covariates, childhood socioeconomic disadvantage weas significantly
associated with higher depressive symptoms (f = 0.46, P < 0.001). Similarly,

parental-involved trauma (f = 0.50, P < 0.001), maladaptive parental trauma (f = 0.15,



P < 0.05), and other trauma (f = 1.35, P < 0.001) were each associated with higher
depressive symptoms.
3.3 Mediating effect of sleep duration on the relationship between ACEs and
depressive symptoms

In Table 3, Models 1, 3, 5, and 7 show that without including any mediating
variables, respectively, childhood socioeconomic disadvantage (f = 0.46, P < 0.001)
parental involved trauma (f = 0.50, P < 0.001) maladaptive parental trauma ( = 0.15,
P <0.001) other trauma (B = 1.35, P < 0.001) had a significant effect on direct effect
on depressive symptoms was significant. In addition, after adding sleep duration as a
mediating variable to the above models, Models 2, 4, and 8 indicated that the
relationships between childhood socioeconomic disadvantage (B = 0.40, P <
0.001) ,parental involved trauma (B = 0.45, P < 0.001) ,other trauma (p = 1.21, P <
0.001) and depressive symptoms remained significant. Model 6 illustrated that the
relationship between maladaptive parental trauma (= 0.11, P > 0.05) and depressive
symptoms was no longer significant.

Furthermore, we employed the bootstrap method to explore the mediating effects
of sleep duration. This method involved 500 repetitions of sampling, with the results
presented in Table 4. Table 4 was designed to analyze the mediating effect of sleep
duration between four distinct ACEs and depressive symptoms, respectively. All
models were controlled for demographic and family characteristics, socioeconomic

status and variables, and the health status of the respondents. It can be seen from



Table 4 that the confidence interval of the sleep duration’s indirect effect does not
include 0. Consequently, it is considered that there exists a significant mediating

effect.

4. Discussion

Using nationally representative data, this study investigated the mediating role of
sleep duration in the relationship between ACEs and depressive symptoms among
middle-aged and older adults in China. The results of the study revealed that ACEs
was positively associated with depressive symptoms directly and also indirectly
through sleep duration.

The results of the analysis regarding ACEs and depressive symptoms align with
findings from previous studies(Tian et al., 2019), which indicated that people who
experienced ACE are more likely to suffer from depressive symptoms as they age.
The following two points can explain this. First, this phenomenon is due to the
intergenerational transmission of socioeconomic status. Children of a family with
higher socioeconomic status have access to better living conditions and education,
making them less susceptible to depressive symptoms in old age. Notably, a large
proportion of older people had suffered from acute food shortages and the Great
Famine (1959-1961) in childhood(Cui et al., 2020), particularly within our study
population. Hunger caused by food shortages during childhood was associated with

significantly increased odds of depressive symptoms(Stickley and Leinsalu, 2018).



Second, Children raised by parents with mental illness may experience negative
emotions such as fear, anxiety and depression at home, coupled with poor parental
behaviors like substance abuse, domestic violence, neglect and suicide. Over time,
these children may lack adequate care from their parents, leading to an increased risk
of developing depressive symptoms later in life(Weissman et al., 1997). Consistent
with our results, other trauma also exerts effects on depressive symptoms in older
adults. Chronic illness, pain and disability can have a serious impact on psychosocial
health and increase the risk of depression.

Results from our study indicated that sleep duration was a mediator in the
relationship between ACEs and depression symptoms. There are several plausible
explanations for the pathway of sleep duration between ACEs and depressive
symptoms. First, recent evidence suggests that ACEs are associated with adult sleep
duration(Olsen et al., 2024). In addition, it has been found that children affected by
ACEs have altered sleep status(Chapman et al., 2013). Second, results from a cross
study based on the National Health and Nutrition Examination Survey from 2009 to
2016, sleep duration was independently associated with higher rates of
depression(Dong et al., 2022). Consequently, sleep duration plays a crucial role in
individual’s overall health. It is plausible to suggest that childhood adversity
contributes to the risk of depression through its impact on sleep duration, highlighting

sleep as a key link between childhood adversity and poorer health status.



On the basis of these findings, we make the following two recommendations for
the development of comprehensive measures to prevent ACEs and thereby reduce the
incidence of depression. First, childhood and early adulthood should be a major
period of special attention for the public and relevant sectors. Targeted policies and
interventions, such as the development and implementation of specific curricula for
trauma healing, resilience enhancement, and the emotional and psychological
well-being of victims, can ultimately benefit society by reducing the risk of
depression in older adults decades later. Second, policymakers should develop more
effective sleep health interventions, such as control of sleep duration. This could
improve the health of people with ACEs and reduce the negative effects of ACEs.
Several limitations should be acknowledged. Firstly, information on any childhood
adversity was drawn from respondents' memories, which may have contributed to
recall bias. Respondents who experienced ACEs may be too distressed to amplify
their memories of adversity, leading to biased reporting. Secondly, the measurement
of sleep duration in this study was subjective and could be measured in the future by
methods such as objective sleep monitoring.

5. Conclusions

Using nationally representative data, this study explored multiple pathways
linking four aspects of ACEs including childhood socioeconomic disadvantage,
parental-involved trauma, maladaptive parental trauma, and other trauma to

depressive symptoms among middle-aged and older individuals. In addition, these



results also demonstrate that the effect of ACEs on depressive symptoms is partially
mediated by sleep duration among middle-aged and older adults in China. From the
perspective of public health, childhood should be a critical period with particular
concern from both public and relevant authorities. More resources should be invested
in preventing the occurrence of these ACEs as early-life preventive efforts. By
monitoring sleep duration, the health of populations with ACEs can be improved,

thereby reducing the negative effects of depressive symptoms.

Abbreviations

ACEs  Adverse Childhood Experiences

CES-D Epidemiologic Studies Depression Scale
WHO  World Health Organization

CI Confidence Interval

Supplementary Materials

A supplement that includes a table and a figure.

Acknowledgements
We thank the CHARLS research team and the fieldwork team for collecting the data,

and Peking University for providing access to the data.



Author contributions

WQY and CCZ conceptualized and designed the study. TYG was responsible for data
collection. XHQ and HXJ conducted data analysis and interpretation. XHQ drafted
the initial version of the manuscript. WQY, CCZ, DZ, and SJC critically reviewed
and revised the manuscript for important intellectual content. All authors read and

approved the final version of the manuscript.

Funding

This work was supported by the Humanities and Social Science Fund Ministry of
Education (22YJAZH137). The funders had no role in study design, data analysis and
interpretation of data, the writing of manuscript, or the decision to submit the paper

for publication.

Data availability
The data that support the findings of this study are openly available in

CHARLS website: http://charls.pku.edu.cn.

Declarations
Ethics approval and consent to participate

Ethics approval and consent to participate


http://charls.pku.edu.cn/

The data used in this study were derived from the China Health and Retirement
Longitudinal Study (CHARLS), a publicly available secondary database. The original
CHARLS survey was approved by the Ethical Review Committee of Peking
University. All participants provided informed consent before participating in the
original survey. The present study used de-identified secondary data, and no

additional ethical approval or consent to participate was required.

Consent for publication

Not applicable.

Competing interests

The authors declare no conflicts of interest.

Author details

'School of Management, Shandong Second Medical University, NO.7166, Baotong
West Street, Weifang, Shandong, China

2Centre for Health Management and Policy Research, School of Public Health,
Cheeloo College of Medicine, Shandong University, 44 Wen-huaxi Road, 250012
Jinan, Shandong, China

3School of Population and Health, Renmin University of China, 59 Zhongguancun
Ave., Haidian District, Beijing 100872, China

*NHC Key Lab of Health Economics and Policy Research, Shandong

University, 250012 Jinan, China



References

Bruce, M.L., 2001. Depression and disability in late life: directions for future research.
Am J Geriatr Psychiatry. 9, 102-112.

Chang, S.-H., et al., 2016. Gender differences in the relationship of lifestyle and
depressive symptoms among Taiwanese older people. Collegian. 23, 249-255.
https://doi.org/10.1016/j.colegn.2015.04.005.

Chapman, D.P., et al., 2013. Adverse childhood experiences and frequent insufficient
sleep in 5 U.S. States, 2009: a retrospective cohort study. BMC Public Health.
13, 3. https://doi.org/10.1186/1471-2458-13-3.

Chen, M.C,, et al., 2012. Reduced sleep quality in healthy girls at risk for depression.
J Sleep Res. 21, 68-72. https://doi.org/10.1111/1.1365-2869.2011.00934 .x.

Cui, H., et al., 2020. Early-life Deprivation and Health Outcomes in Adulthood:
Evidence from Childhood Hunger Episodes of Middle-aged and Elderly
Chinese. J Dev Econ. 143. https://doi.org/10.1016/j.jdeveco.2019.102417.

Diniz, B.S., et al., 2013. Late-life depression and risk of vascular dementia and

Alzheimer's  disease:  systematic review and meta-analysis  of
community-based cohort studies. Br J Psychiatry. 202, 329-335.
https://doi.org/10.1192/bjp.bp.112.118307.

Dong, L., et al., 2022. Association between sleep duration and depression in US adults:
A cross-sectional  study. J  Affect Disord. 296,  183-188.
https://doi.org/10.1016/j.jad.2021.09.075.

Ferraro, K.F., Shippee, T.P., 2009. Aging and cumulative inequality: how does

inequality get under the skin?  Gerontologist. 49, 333-343.
https://doi.org/10.1093/geront/gnp034.

Gal, G., et al., 2011. Psychopathology among adults abused during childhood or
adolescence: results from the Israel-based World Mental Health Survey. J Nerv
Ment Dis. 199, 222-229. https://doi.org/10.1097/NMD.0b013e31820c7543.

Goosby, B.J., 2013. Early life course pathways of adult depression and chronic pain. J
Health Soc Behav. 54, 75-91. https://doi.org/10.1177/0022146512475089.

Institute of Medicine Committee on Sleep, M., Research, 2006. The National
Academies Collection: Reports funded by National Institutes of Health, In:
Colten, H.R., Altevogt, B.M. (Eds.), Sleep Disorders and Sleep Deprivation:
An Unmet Public Health Problem. National Academies Press (US)

Copyright © 2006, National Academy of Sciences., Washington (DC).

James, S.L., et al., 2018. Global, regional, and national incidence, prevalence, and

years lived with disability for 354 diseases and injuries for 195 countries and
territories, 1990-2017: a systematic analysis for the Global Burden of Disease
Study 2017. Lancet. 392, 1789-1858.
https://doi.org/10.1016/S0140-6736(18)32279-7.

Jing, R., et al.,, 2020. Longitudinal Association Between Sleep Duration and



https://doi.org/10.1016/j.colegn.2015.04.005
https://doi.org/10.1186/1471-2458-13-3
https://doi.org/10.1111/j.1365-2869.2011.00934.x
https://doi.org/10.1016/j.jdeveco.2019.102417
https://doi.org/10.1192/bjp.bp.112.118307
https://doi.org/10.1016/j.jad.2021.09.075
https://doi.org/10.1093/geront/gnp034
https://doi.org/10.1097/NMD.0b013e31820c7543
https://doi.org/10.1177/0022146512475089
https://doi.org/10.1016/S0140-6736(18)32279-7

Depressive Symptoms in Chinese Elderly. Nat Sci Sleep. 12, 737-747.
https://doi.org/10.2147/nss.S269992.

Kessler, R.C., et al., 2010. Childhood adversities and adult psychopathology in the
WHO World Mental Health Surveys. Br J Psychiatry. 197, 378-385.
https://doi.org/10.1192/bjp.bp.110.080499.

Lei, X., et al., 2014. Depressive symptoms and SES among the mid-aged and elderly
in China: evidence from the China Health and Retirement Longitudinal Study
national baseline. Soc Sci Med. 120, 224-232.
https://doi.org/10.1016/j.socscimed.2014.09.028.

Li, C., Zhou, Y., 2020. Residential environment and depressive symptoms among

Chinese middle- and old-aged adults: A longitudinal population-based study.
Health Place. 66, 102463. https://doi.org/10.1016/j.healthplace.2020.102463.
Li, Y., et al,, 2017. Longitudinal Association of Sleep Duration with Depressive
Symptoms among Middle-aged and Older Chinese. Sci Rep. 7, 11794.
https://doi.org/10.1038/s41598-017-12182-0.
Liu, X, et al., 2022. The mediation role of sleep quality in the relationship between

cognitive  decline and  depression. @nBMC  Geriatr. 22, 178.
https://doi.org/10.1186/s12877-022-02855-5.
Lloyd, D.A., Turner, R.J., 2003. Cumulative adversity and posttraumatic stress

disorder: evidence from a diverse community sample of young adults. Am J
Orthopsychiatry. 73, 381-391. https://doi.org/10.1037/0002-9432.73.4.381.
Luo, Y., et al., 2022. Symptoms of depression are related to sedentary behavior and

sleep duration in elderly individuals: A cross-sectional study of 49,317 older
Chinese adults. J Affect Disord. 308, 407-412.
https://doi.org/10.1016/].jad.2022.04.102.

McLaughlin, K.A., 2016. Future Directions in Childhood Adversity and Youth
Psychopathology. J Clin Child Adolesc Psychol. 45, 361-382.
https://doi.org/10.1080/15374416.2015.1110823.

Nobis, A., et al.,, 2020. Peripheral Markers of Depression. Journal of Clinical
Medicine. 9, 3793.

Olsen, E.L., et al., 2024. Adverse Childhood Experiences and Sleep Disturbances
Among Puerto Rican Young Adults. JAMA Netw Open. 7, e247532.
https://doi.org/10.1001/jamanetworkopen.2024.7532.

Rodda, J., et al., 2011. Depression in older adults. BMJ. 343, d5219.
https://doi.org/10.1136/bmj.d5219.

Rojas, D.L., et al.,, 2025. Implications of adverse and benevolent childhood

experiences on the physical and mental health of Mexican adults: a
population-based study. Lancet Reg Health Am. 46, 101092.
https://doi.org/10.1016/j.1ana.2025.101092.

Rojo-Wissar, D.M., et al., 2021. Associations of adverse childhood experiences with

adolescent total sleep time, social jetlag, and insomnia symptoms. Sleep Med.
88, 104-115. https://doi.org/10.1016/j.sleep.2021.10.019.



https://doi.org/10.2147/nss.S269992
https://doi.org/10.1192/bjp.bp.110.080499
https://doi.org/10.1016/j.socscimed.2014.09.028
https://doi.org/10.1016/j.healthplace.2020.102463
https://doi.org/10.1038/s41598-017-12182-0
https://doi.org/10.1186/s12877-022-02855-5
https://doi.org/10.1037/0002-9432.73.4.381
https://doi.org/10.1016/j.jad.2022.04.102
https://doi.org/10.1080/15374416.2015.1110823
https://doi.org/10.1001/jamanetworkopen.2024.7532
https://doi.org/10.1136/bmj.d5219
https://doi.org/10.1016/j.lana.2025.101092
https://doi.org/10.1016/j.sleep.2021.10.019

Sivertsen, H., et al., 2015. Depression and Quality of Life in Older Persons: A Review.
Dement Geriatr Cogn Disord. 40, 311-339. https://doi.org/10.1159/000437299.

Stickley, A., Leinsalu, M., 2018. Childhood hunger and depressive symptoms in
adulthood: Findings from a population-based study. J Affect Disord. 226,
332-338. https://doi.org/10.1016/j.jad.2017.09.013.

Tian, F., et al., 2019. Childhood adversities and mid-late depressive symptoms over

the life course: Evidence from the China health and retirement longitudinal
study. J Affect Disord. 245, 668-678.
https://doi.org/10.1016/j.jad.2018.11.028.

Turner, R.J., et al., 2016. Childhood adversity and adult health: Evaluating
intervening mechanisms. Soc Sci Med. 156, 114-124.
https://doi.org/10.1016/j.socscimed.2016.02.026.

Ustiin, T.B., et al., 2004. Global burden of depressive disorders in the year 2000. Br J
Psychiatry. 184, 386-392. https://doi.org/10.1192/bjp.184.5.386.

Wang, C.W., et al., 2014. Suicide rates in China from 2002 to 2011: an update. Soc
Psychiatry Psychiatr Epidemiol. 49, 929-941.
https://doi.org/10.1007/s00127-013-0789-5.

Wang, Y., et al., 2018. Neighborhood and Depressive Symptoms: A Comparison of
Rural and Urban Chinese Older Adults. Gerontologist. 58, 68-78.
https://doi.org/10.1093/geront/gnx063.

Weissman, M.M., et al., 1997. Offspring of depressed parents. 10 Years later. Arch
Gen Psychiatry. 54, 932-940.
https://doi.org/10.1001/archpsyc.1997.01830220054009.

Yin, H., et al., 2023. Adverse childhood experiences affect the health of middle-aged
and older people in China: The multiple mediating roles of sleep duration and
life satisfaction. Front Psychiatry. 14, 1092971.
https://doi.org/10.3389/fpsyt.2023.1092971.

Yu, P, et al., 2024. Adverse childhood experiences, marital status and depressive
symptoms in later life among the Chinese middle-aged and older adults : the
mediating role of marital status. BMC Public Health. 24, 2246.
https://doi.org/10.1186/s12889-024-19787-x.

Zeng, Y., Lyu, R., 2025. Longitudinal influences of adverse childhood experience
patterns on mental health among older Chinese people. BMC Geriatr. 25, 286.
https://doi.org/10.1186/s12877-025-05913-w.

Zhai, L., et al., 2015. SLEEP DURATION AND DEPRESSION AMONG ADULTS:
A META-ANALYSIS OF PROSPECTIVE STUDIES. Depress Anxiety. 32,
664-670. https://doi.org/10.1002/da.22386.

Zhao, Y., et al., 2014. Cohort profile: the China Health and Retirement Longitudinal
Study (CHARLYS). Int J Epidemiol. 43, 61-68.
https://doi.org/10.1093/ije/dys203.



https://doi.org/10.1159/000437299
https://doi.org/10.1016/j.jad.2017.09.013
https://doi.org/10.1016/j.jad.2018.11.028
https://doi.org/10.1016/j.socscimed.2016.02.026
https://doi.org/10.1192/bjp.184.5.386
https://doi.org/10.1007/s00127-013-0789-5
https://doi.org/10.1093/geront/gnx063
https://doi.org/10.1001/archpsyc.1997.01830220054009
https://doi.org/10.3389/fpsyt.2023.1092971
https://doi.org/10.1186/s12889-024-19787-x
https://doi.org/10.1186/s12877-025-05913-w
https://doi.org/10.1002/da.22386
https://doi.org/10.1093/ije/dys203

Table 1 Sample characteristics (N = 9,914)

Variables Mean (SD)/N (%)
Childhood Adversities
Childhood socioeconomic disadvantage 8384 (84.57)
Parental illiteracy 4564 (46.04)
Hunger experience 6457 (65.13)
Flight away from famine 1287 (12.98)
Worse economic situation than neighbors have 3535 (35.66)
Parental-involved trauma 6629 (66.87)
Parental death 6306 (63.61)
Parental mental illness 85 (0.86)
Parental substance abuse 60 (0.61)
Domestic violence 843 (8.50)
Maladaptive parental trauma 4786 (48.28)
Physical abuse 3013 (30.39)
Neglect 2737 (27.61)
Other trauma 1115 (11.25)
Being bullied 906 (9.14)
Physical illness before 15 years old 253 (2.55)
Depressive symptoms 9.60 (5.18)
Sleep duration 6.27 (1.80)

Gender
Female
Male

Age, mean

Residence
Rural

4527 (45.66)
5387 (54.34)
59.92 (8.96)

6918 (69.78)




Urban
Educational attainment
Illiterate
Primary school and above
Marital status
Single
Married
Ln(individual income)
Smoking
No
Yes
Alcohol drinking
No
Yes
Chronic conditions
No Chronic Condition
One Chronic Condition
Multimorbidity

2996 (30.22)

456 (4.60)
9458 (95.40)

1002 (10.11)
8912 (89.89)
6.85 (3.37)

9526 (96.09)
388 (3.91)

3895 (39.29)
6019 (60.71)

5629 (56.78)
2695 (27.18)
1590 (16.04)




Table 2 The relationship between ACEs and depressive symptoms in middle-aged

and older people
Variables Model 1 Model 2 Model 3 Model 4
Childhood 0.4677(0.36,
socioeconomic 0.56)
disadvantage
Parental involved 0.50"(0.31,
trauma 0.68)
Maladaptive parental 0.157(0.01,
trauma 0.30)
Other trauma 1.357%%(1.06,
1.65)
Gender
Female
Male -1.637°(-1.8  -1.5577(-1.7  -1.56"7"(-1.7  -1.597°(-1.8
5, -1.40) 8, -1.32) 9,-1.33) 2,-1.36)
Age -0.02"(-0.03  -0.02"(-0.03  -0.01(-0.02,  -0.01(-0.01,
,-0.01) ,-0.01) 0.01) 0.01)
Residence
Rural
Urban -0.52"°(-0.7  -0.61""(-0.8 -0.64""(-0.8 -0.64""(-0.8
Educational attainment 5, -0.29) 4,-0.39) 7,-0.41) 7,-0.41)
Illiterate
Primary school and
above 0.12 (-0.35,  -0.03 (-0.50, -0.06 (-0.54, -0.03 (-0.51,
0.61) 0.45) 0.41) 0.44)
Marital status
Divorced/widowed/n
ever married -1.06"°(-1.3  -1.06"7(-1.4  -1.057"(-1.3  -1.05"(-1.3




Married

Ln(individual income)

Smoking
No
Yes

Alcohol drinking

No
Yes

Chronic conditions
No Chronic

Condition

One Chronic

Condition

Multimorbidity

9,-0.72)

0.13"(-0.1
7,-0.10)

-0.14(-0.65,
0.38)

0.18(-0.04,
0.41)

0.94"7(0.72,
1.18)
2.05"7(1.77,
2.33)

0, -0.72)

20.14™(-0.1
7,-0.11)

-0.17(-0.68,
0.35)

0.21(-0.02,
0.44)

skeksk

0.96"(0.73,
1.19)
2.08"*(1.80,
2.36)

8,-0.71)

0.14™(-0.1
8,-0.11)

-0.18(-0.70,
0.35)

0.21(-0.02,
0.44)

skkok

0.97""(0.74,
1.20)
2.1077(1.82,
2.38)

8,-0.71)

-0.14™(-0.1
7,-0.11)

-0.19(-0.70,
0.33)

0.21(-0.02,
0.43)

koksk

0.97"(0.74,
1.20)

2.057(1.77,
2.32)

Note: Parentheses include the 95%CI for estimates. ***P < (0.001; **P < 0.01; *P <

0.05.



Table 3 The mediating effect of sleep duration on the relationship between ACEs and depressive symptoms at follow-up in older adults (N =

9914)

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Childhood socioeconomic  0.4677(0.36,  0.40"7(0.30,

disadvantage 0.56) 0.50)
Parental involved trauma 0.507°(0.31,  0.45777(0.27,
0.68) 0.64)
Maladaptive parental trauma 0.157(0.01, 0.11(-0.04,
0.30) 0.25)
Other trauma 1.3577(1.06,  1.2177(0.92,
1.65) 1.50)
Sleep duration -0.56"(-0.61, -0.57"°(-0.62, -0.57"7(-0.63, -0.567°(-0.62,
-0.51) -0.52) -0.52) -0.51)

Control variables in both model 1 to model 4: Age, Gender, Residence, Educational attainment, Chronic conditions, Alcohol drinking, Smoking, Marital status, Ln(individual
income)
¢ statistics in parentheses

" p<0.10," p <0.05, ™ p<0.01



Table 4 Indirect and direct effects of ACEs by sleep duration on depressive symptoms

Pathway

Indirect effect

Direct effect

Childhood socioeconomic disadvantage— Sleep duration—Depressive symptoms
Parental involved traum— Sleep duration— Depressive symptoms
Maladaptive parental trauma— Sleep duration— Depressive symptoms

Other trauma— Sleep duration— Depressive symptoms

skoksk

0.07""(0.04, 0.09)
0.04°(0.01, 0.08)
0.057(0.02, 0.08)

0.137(0.08, 0.20)

skkok

0.40"(0.30, 0.50)
0.45"%(0.26, 0.65)
0.10 (-0.04, 0.25)

1.2177(0.92, 1.50)

Parentheses include the 95%ClIs for estimates.

8k 50,001, ** p<0.01, * p<0.05.
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