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Summary
What is already known about this topic?
Previous  studies  in  western  populations  have  found
consistent  relationships  between  adverse  childhood
experiences and the development of mood and anxiety
disorders,  especially  depressive  symptoms  in
adolescence and adulthood.
What is added by this report?
This  study  used  a  longitudinal  design  and  analytic
method to model depressive symptom trajectories from
2011  to  2018  among  the  middle-aged  and  elderly  in
China.  This  study  also  investigated  the  association
between  adverse  childhood  experiences  and  adulthood
depressive symptoms in the Chinese population.
What  are  the  implications  for  public  health
practice?
Future  public  policy  could  consider  early  prevention
and  intervention  on  adverse  childhood  experiences  to
prevent  adult  depressive  symptoms.  Besides,  it  is
essential  to  create  safe,  stable,  and  nurturing
environments for children’s development.

 

Adverse  childhood  experiences  (ACEs)  refer  to
stressful  or  traumatic  events  that  children  may  suffer
before  age  18  and  are  highly  prevalent  worldwide.
Studies  on  ACEs  indicate  that  stressful  childhood
experiences  (e.g.,  child  maltreatment,  household
challenges,  peer  victimization,  and  community
challenges)  are  linked  to  poor  health  outcomes  and
health  behaviors  in  adulthood  (1).  Mental  health
outcomes,  particularly  depression,  may  occur  more
often in the population with ACEs. Importantly, ACEs
have  repeatedly  been  found  to  increase  the  risk  of
mental health problems following development (2). In
China,  the  prevalence  of  depression  has  aggressively
increased  to  20%  among  the  elderly  population  (3).
However, few studies have investigated the association
between ACEs and depression in adulthood in China.
Therefore, this study aimed to examine the association

between  ACEs  and  depressive  symptoms  and  the
development  trajectories  among  the  middle-aged  and
elderly  in  China.  We  used  data  from  the  Chinese
Health  and  Retirement  Longitudinal  Study
(CHARLS).  Overall,  individuals’  trajectories  of
depressive  symptoms  showed  an  increasing  trend.
ACEs  and their  specific  domains  were  associated  with
each  individual’s  depressive  symptoms.  This  study
emphasizes  the  long-term  relationship  between  ACEs
and  depressive  symptoms  among  middle-aged  and
elderly and encourages policies to promote better early
ACEs prevention and intervention.

The  CHARLS  was  conducted  by  the  National
School  of  Development  at  Peking  University,  a
nationally representative, multi-disciplinary, and public
dataset  focused  on  Chinese  families  and  individuals
aged  45  and  above.  The  CHARLS  utilized  a  multi-
stage  stratified  probability-proportional-to-size
sampling  (PPS)  technique  to  select  participants.  The
detailed  design  of  the  CHARLS  has  been  reported
previously  (4).  The  institutional  review  board  of
Peking  University  has  approved  the  CHARLS  study,
and  all  participants  of  CHARLS  have  signed  consent
forms before the face-to-face interview. The four waves
of  CHARLS  in  2011  (Baseline),  2013,  2015,  and
2018,  along  with  2014  life-history  data,  were  used  in
this  study.  Finally,  9,069  individuals  who  had
completed  all  the  five  surveys  (reported  no  losses  to
follow-up  and  missing  values)  were  included  in  this
study.

Depressive  symptoms  were  measured  using  the
Center  for  Epidemiological  Studies  Depression  Scale-
10  (CESD-10)  in  the  CHARLS  questionnaire.  The
CESD score (range 0–30) is a summation of responses
to  10  statements,  for  which  participants  rate  their
feelings  and  behaviors  one  week  before  the  interview
date.  Higher  CESD  scores  indicate  greater  depressive
symptoms.

ACEs exposures were retrospectively collected by the
2014  life-history  questionnaire.  This  study  defined
ACEs according to the original ACE questionnaire and
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additional recommended items from other studies (5).
A total  of  18  ACEs items  on 4  specific  domains  were
collected,  including  child  maltreatment  (emotional
neglect,  physical  abuse,  domestic  violence,  and
domestic  verbal  violence),  household  challenges
(household  substance  abuse,  household  mental  illness,
parental  separation  or  divorce,  parental  incarceration,
household  financial  adversity,  household  food
deprivation,  family  member  physical  health  problems,
parental  death,  sibling  death),  peer  victimization
(physical  bullying  and  peer  rejection),  community
challenges  (community  safety,  and  community
hygiene).  All  the  items  were  dichotomized  and
summed, thus creating an ACEs score ranging from 0
to  18  (higher  scores  indicating  greater  adversity  level)
and four specific ACEs domains scores.

The  individual’s  trajectory  in  adulthood  depressive
symptoms  was  investigated  by  fitting  a  growth  curve
model  with  two  levels.  Furthermore,  this  study
examined  the  association  between  ACEs  and
depression symptoms. Finally, adjusted coefficients and
trajectories  were  estimated  after  adjusting  for  the
potential  confounding  variables,  including  age,  sex,
marital  status,  region,  education  level,  smoking,
alcohol drinking, social participation, and self-report of
health.  All  the statistical  analysis  was carried out by R

(version  4.1.0,  R  Development  Core  Team,  Vienna,
Austria).

Supplementary Table S1 (available in https://weekly.
chinacdc.cn/)  shows  baseline  characteristics  of
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FIGURE 1. Predicted  trajectories  of  depressive  symptoms
by ACEs score, China, 2011–2018.
Note:  Results  are  based  on  model  1  in  Table 1.  ACEs
score  0–1,  ACEs  score  2,  ACEs  score  3,  ACEs  score  4,
and ACEs score ≥5 stand for different ACEs levels (higher
scores  indicating  greater  adversity  level).  ACEs  score  4
and ACEs score 5 and above displayed higher depressive
symptoms trajectories than average trajectory.
Abbreviations:  ACEs=adverse  childhood  experiences;
CESD=Center for Epidemiological Studies Depression.
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FIGURE 2. Predicted  trajectories  of  depressive  symptoms  by  different  ACEs  domains,  China,  2011–2018.  (A)  Child
maltreatment; (B) Household challenges; (C) Peer victimization; (D) Community challenges.
Note: Results are based on model 2 to 5 in Table 1, respectively. Four specific ACEs domains scores were collected based
on a  total  of  18  ACEs items on  4  specific  domains.  All  the  items were  dichotomized and summed,  thus  creating  a  score
(higher scores indicating greater adversity level).
Abbreviations: ACEs=adverse childhood experiences; CESD=Center for Epidemiological Studies Depression.
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participants.  Figure 1  presents  the  trajectories  of
depressive symptoms from 2011 to 2018, and Figure 2
presents  the  trajectories  of  depressive  symptoms  by
different  ACEs  domains.  Supplementary Table S2
(available  in  https://weekly.chinacdc.cn/)  further
demonstrates  depressive  Symptom  Scores  of  the
participants  by  different  ACEs  domains.  Overall,  the
depressive  symptoms  were  increasing  from  2011  to
2018 and the changing patterns over time were similar
at different ACEs score levels. The patterns of CESD-s
score  variation  at  the  different  levels  indicated  that
higher  ACEs  exposure  groups  displayed  higher
depressive  symptoms  than  lower  ACEs  exposure
groups.  Besides,  exposure  to  higher  specific  ACEs
domains,  namely,  child  maltreatment,  household
challenges,  peer  victimization,  and  community
challenges,  was  associated  with  a  more  significant
gradient  in  depressive  symptoms  trajectories.
Supplementary Table S3  (available  in  https://weekly.

chinacdc.cn/)  further  demonstrates  the  interaction
between  ACEs  and  survey  year  on  depressive
symptoms

Table 1  presents  the  results  of  the  association
between  ACEs  and  adulthood  depressive  symptoms.
The results showed a significant and consistent increase
in  depression  symptoms scores  with  cumulative  ACEs
exposure. Individuals with ACEs scores 2, 3, 4, and ≥5
had 0.27, 0.85, 1.50, and 2.50 point higher depressive
symptoms  scores  than  those  with  0–1  ACEs  scores,
respectively.  Regarding  specific  ACEs  domains,
exposure  to  higher  child  maltreatment,  household
challenges,  peer  victimization,  and  community
challenges  was  associated  with  higher  depressive
symptoms scores. 

DISCUSSION

This study used a longitudinal design and estimated

TABLE 1. Association between ACEs and depressive symptoms among middle-aged and elderly, China, 2011–2018.

Variables Beta 95% CI P-value
Model 1 ACEs score

0–1 Ref.

2 0.27 (−0.02 to 0.57)   0.072

3 0.85 (0.56 to 1.10) <0.001

4 1.50 (1.20 to 1.80) <0.001

≥5 2.50 (2.20 to 2.80) <0.001

Model 2 Child maltreatment score

0 Ref.

1 0.35 (0.17 to 0.54) <0.001

≥2 1.30 (1.10 to 1.60) <0.001

Model 3 Household challenges score

0 Ref.

1 0.56 (0.29 to 0.84) <0.001

2 1.29 (1.00 to 1.60) <0.001

3 2.22 (1.90 to 2.50) <0.001

≥4 2.79 (2.40 to 3.10) <0.001

Model 4 Peer victimization score

0 Ref.

≥1 0.74 (0.56 to 0.91) <0.001

Model 5 Community challenges score

0 Ref.

≥1 0.60 (0.43 to 0.77) <0.001
Note: Separate models were estimated for the ACEs and its four specific domains. All the models were adjusted for age, sex, marital status,
region, education level, smoking, alcohol drinking, social participant, and selfs-report of health. ACEs and four specific ACEs domains
scores were collected based on a total of 18 ACEs items on 4 specific domains. All the items were dichotomized and summed, thus creating
a score (higher scores indicating greater adversity level).
Abbreviations: ACEs=adverse childhood experiences; CI=confidence interval.
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the  trajectories  of  depressive  symptoms  at  the
population  level  from  2011  to  2018  among  the
middle-aged and elderly in China. The results showed
an increasing trend of depressive symptoms trajectory,
and  ACEs  exposures  were  associated  with  the  risk  of
depressive  symptoms  in  the  middle-aged  and  elderly.
This study contributes to the present knowledge about
the  temporal  trajectories  of  depressive  symptoms  and
how these associations varied between ACEs and their
specific domains.

A  prior  study  found  enduring  effects  of  ACEs  on
mental  health  in  adulthood  (6).  People  who  were
verbally  abused  in  childhood  have  a  1.6  times  higher
risk  of  depressive  symptoms  (7);  those  with  a  family
history  of  mental  illness  had  the  highest  risk  of
depression  (8).  These  findings  on  specific  domains  of
ACEs  (i.e.,  child  maltreatment  and  household
challenges)  were  consistent  with  our  study.  There  are
several  possible  underlying  mechanisms  behind  our
findings.  Firstly,  psychologically,  exposure  to  ACEs
could increase negative self-cognition, the likelihood of
a  behavioral  response  that  exacerbates  a  threat  in  the
environment,  and  negative  beliefs  about  self-worth,
affecting  coping  strategies  for  stressful  life  events.
Secondly,  biologically,  exposure  to  ACEs  (and  even
prenatal  stress  exposure)  may  permanently  alter
biological  systems,  including  brain  functioning,
endocrine, and immune systems, and these changes can
exert  long-term effects  on later  mental  health.  Finally,
behaviorally,  ACEs  could  increase  the  risk  of
developing  unhealthy  behaviors,  including  drug  and
alcohol use, negative eating patterns, and avoidance of
stressful  experiences,  people,  and  situations.  Also,
ACEs  are  associated  with  decreased  adaptive  coping
skills (i.e., active coping, emotional support, planning,
and  reframing).  These  psychosocial,  behavioral,  and
biological  factors  then  work  independently  and
interactively  to  increase  the  risk  of  depressive
symptoms (9).

This  study  had  several  strengths.  First,  this  study
utilized  large  national  representative  datasets  from
2011  to  2018,  providing  a  valid  and  reliable  result.
Second, a growth curve model was used to estimate the
trajectories  of  depressive  symptoms  from  2011  to
2018,  which  could  help  us  understand  the  trend  of
depression  in  the  Chinese  population.  Third,  the
association between ACEs and depressive symptoms in
adulthood  was  investigated,  providing  more  evidence
on  this  research  area  and  future  public  health
policymaking.

Limitations  also  need  to  be  acknowledged.  First,

ACEs were assessed retrospectively,  in which potential
recall  bias  existed.  However,  unlike  some  subjective
measurements,  ACEs  are  less  likely  to  be  forgotten.
Besides,  research  has  reviewed  the  evidence  of  the
validity of retrospective reports of ACEs and concluded
that  such  bias  is  not  sufficient  to  invalidate
retrospective  data  (10).  Second,  due  to  the  nature  of
the observational study, we cannot ascertain the causal
relationship between ACEs and depressive symptoms.

Therefore,  future  public  health  efforts  to  promote
mental health might include reducing the prevalence of
ACEs  in  the  population  and  supporting  those  who
have  experienced  adverse  sequelae  as  a  function  of
ACEs.  Moreover,  building  a  surveillance  system  on
ACEs  in  China  is  essential  to  collect,  analyze  ACEs
data,  and  support  the  implementation  of  ACEs
primary prevention strategies. 
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SUPPLEMENTARY TABLE S1. Characteristics of participants, China, 2011–2018. (N=9,069)

Variables No. of participants Percentage (%)

ACEs score

0–1 1,264 13.94

2 1,561 17.21

3 1,820 20.07

4 1,635 18.03

≥5 2,789 30.75

Child maltreatment score 　

0 4,836 53.32

1 2,979 32.85

≥2 1,254 13.83

Household challenges score

0 1,168 12.88

1 2,718 29.97

2 2,431 26.81

3 1,614 17.80

≥4 1,138 12.55

Peer victimization score 　

0 3,844 42.39

≥1 5,225 57.61

Community challenges score 　

0 5,423 59.80

≥1 3,646 40.20

Age (years)

>45 1,893 20.87

>50 1,516 16.72

>55 2,103 23.19

>60 1,688 18.61

>65 1,016 11.20

>70 562 6.20

>75 291 3.21

Sex 　

Male 4,872 53.72

Female 4,197 46.28

Marital status 　

Currently married 3,102 34.20

Others 5,967 65.80

Region 　

Rural 7,782 85.81

Urban 1,287 14.19
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TABLE S1. (Continued)
Variables No. of participants Percentage (%)

Education level

Illiterate 2,379 26.23

Can read 1,721 18.98

Elementary school 2,043 22.53

Middle school 1,929 21.27

High school and above 997 10.99

Smoke

Ever 3,476 38.33

No 5,593 61.67

Drink 　

Ever 3,517 38.78

No 5,552 61.22

Social participant

Yes 4,229 46.63

No 4,840 53.37

Self-report of health

Excellent 550 6.06

Very good 1,546 17.05

Good 4,572 50.41

Fair 2,058 22.69

Poor 343 3.78
Notes: Number of participants and percentage for categorical variables. ACEs variables came from the 2014 survey, other covariates
variables came from the 2011 baseline survey.
Abbreviations: ACEs=adverse childhood experiences; CESD=Center for Epidemiological Studies Depression.

SUPPLEMENTARY TABLE S2. Depressive symptom scores by exposure variables, China, 2011–2018. (N=9,069)

Variables
CESD-score (Mean±SD)

2011 2013 2015 2018

Overall 8.37±6.28 7.95±5.80 8.18±6.45 8.86±6.58

ACEs score

0–1 6.65±5.50 6.07±4.89 6.23±5.47 6.91±5.71

2 7.14±5.64 6.76±5.18 6.87±5.63 7.82±6.07

3 7.91±6.04 7.43±5.45 7.61±6.15 8.37±6.48

4 8.75±6.45 8.33±5.88 8.45±6.42 9.10±6.57

≥5 9.91±6.60 9.60±6.20 10.01±7.01 10.52±6.88

Child maltreatment score

0 8.14±6.20 7.54±5.69 7.77±6.28 8.47±6.47

1 8.35±6.28 8.05±5.78 8.25±6.43 9.05±6.62

≥2 9.32±6.48 9.32±6.02 9.57±6.95 9.94±6.75

Household challenges score

0 6.56±5.52 6.30±4.79 6.33±5.49 7.00±5.74

1 7.40±5.79 6.97±5.30 7.13±5.89 7.95±6.14

2 8.52±6.25 8.07±5.80 8.16±6.32 8.90±6.53

3 9.69±6.66 9.20±6.21 9.50±6.82 10.09±6.91

≥4 10.35±6.63 10.00±6.26 10.77±7.20 11.14±7.03
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TABLE S2. (Continued)

Variables
CESD-score (Mean±SD)

2011 2013 2015 2018

Peer victimization score

0 7.70±6.05 7.26±5.59 7.49±6.20 8.10±6.33

≥1 8.86±6.39 8.47±5.89 8.69±6.59 9.42±6.70

Community challenges score

0 8.09±6.17 7.63±5.64 7.86±6.29 8.64±6.54

≥1 8.78±6.40 8.44±5.99 8.65±6.67 9.20±6.63

Age (years)

>45 7.50±5.87 7.44±5.59 7.74±6.20 8.75±6.38

>50 8.00±6.15 7.86±5.80 7.81±6.41 8.51±6.37

>55 8.45±6.36 8.10±5.83 8.25±6.42 8.98±6.70

>60 9.00±6.43 8.26±6.03 8.65±6.52 9.16±6.73

>65 8.99±6.51 8.29±5.79 8.61±6.79 8.98±6.78

>70 8.82±6.35 7.99±5.71 8.36±6.67 9.01±6.62

>75 8.62±6.31 7.74±5.44 7.94±6.33 8.17±6.18

Sex

Male 7.21±5.69 6.90±5.19 6.88±5.87 7.58±5.97

Female 9.36±6.58 8.86±6.12 9.30±6.72 9.97±6.87

Marital status

Currently married 8.06±6.15 7.76±5.70 7.98±6.34 8.68±6.50

Others 10.24±6.69 9.10±6.23 9.42±6.96 9.97±6.93

Region

Rural 8.95±6.44 8.36±5.89 8.77±6.58 9.45±6.65

Urban 7.24±5.79 7.17±5.53 7.04±6.04 7.74±6.28

Education level

Illiterate 10.08±6.84 9.29±6.35 9.82±6.93 10.33±7.01

Can read 9.21±6.44 8.67±5.91 9.05±6.52 9.84±6.84

Elementary school 8.06±5.90 7.63±5.48 7.95±6.12 8.61±6.39

Middle school 7.13±5.63 6.96±5.20 6.84±5.99 7.63±5.91

High school and above 5.85±4.98 6.11±4.96 5.83±5.30 6.58±5.43

Smoke

Ever 7.73±5.96 7.29±5.38 7.38±6.16 8.06±6.19

No 8.77±6.43 8.37±6.00 8.68±6.58 9.36±6.76

Drink

Ever 7.86±6.02 7.32±5.48 7.46±6.15 8.14±6.27

No 8.69±6.41 8.69±6.42 8.69±6.43 8.69±6.44

Social participant

Yes 7.75±5.98 7.45±5.58 7.68±6.27 8.39±6.41

No 8.91±6.47 8.39±5.95 8.62±6.58 9.27±6.70

Self-report of health

Excellent 4.46±4.33 4.89±4.50 5.34±5.33 6.03±5.63

Very good 5.48±4.85 5.90±4.75 6.06±5.36 6.77±5.81

Good 7.73±5.57 7.59±5.33 7.67±5.95 8.49±6.15

Fair 11.78±6.50 10.37±6.26 10.83±7.04 11.31±7.02
Poor 15.63±6.94 12.48±6.98 13.12±7.35 13.10±7.28

Notes: Mean and SD for continuous variables, number of participants and percentage for categorical variables. ACEs variables came from
the 2014 survey, other covariates variables came from the 2011 baseline survey.
Abbreviations: ACEs=adverse childhood experiences; CESD=Center for Epidemiological Studies Depression; SD=standard deviation.
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SUPPLEMENTARY TABLE S3. Interaction  between ACEs and survey  year  on  depressive  symptoms among middle-aged
and elderly, China, 2011–2018.

Model number Variables　　　　 Beta 95% CI P-value

Model 1

ACEs score

0–1 Ref.

2 0.01 (−0.47 to 0.49) 0.960

3 0.79 (0.33 to 1.30) <0.001

4 1.50 (1.01 to 2.00) <0.001

≥5 2.30 (1.90 to 2.70) <0.001

Year 0.08 (−0.04 to 0.20) 0.178

Year×ACEs score

Year×(0–1) Ref.

Year×2 0.11 (−0.05 to 0.27) 0.168

Year×3 0.02 (−0.13 to 0.18) 0.756

Year×4 −0.01 (−0.16 to 0.15) 0.934

Year×(≥5) 0.08 (−0.06 to 0.23) 0.254

Model 2

Child maltreatment score

0 Ref.

1 0.12 (−0.18 to 0.41) 0.443

≥2 1.20 (0.75 to 1.60) <0.001

Year 0.09 (0.03 to 0.15) 0.005

Year×Child maltreatment score

Year×0 Ref.

Year×1 0.10 (0.01 to 0.20) 0.042

Year×(≥2) 0.07 (−0.07 to 0.20) 0.327

Model 3

Household challenges score

0 Ref.

1 0.49 (0.29 to 0.94) 0.030

2 1.40 (1.00 to1.90) <0.001

3 2.30 (1.80 to 2.70) <0.001

≥4 2.50 (2.00 to 3.10) <0.001

Year 0.13 (0.01 to 0.25) 0.043

Year×Household challenges score

Year×0 Ref.

Year×1 0.03 (−0.12 to 0.18) 0.682

Year×2 −0.06 (−0.21 to 0.09) 0.439

Year×3 −0.02 (−0.18 to 0.14) 0.837

Year×(≥4) 0.10 (−0.07 to 0.28) 0.254

Model 4

Peer victimization score

0 Ref.

≥1 0.60 (0.33 to 0.87) <0.001

Year 0.10 (0.03 to 0.16) 0.006

Year×Peer victimization score

Year×0 Ref.

Year×(≥1) 0.06 (−0.03 to 0.15)   0.205
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TABLE S3. (Continued)
Model number Variables　　　　 Beta 95% CI P-value

Model 5

Community challenges score

0 Ref.

≥1 0.75 (0.47 to 1.00) <0.001

Year 0.15 (0.10 to 0.21) <0.001

Year×Community challenges score

Year×0 Ref.

Year×(≥1) −0.06 (−0.15 to 0.03)   0.171
Note: Separate models were estimated for the ACEs and its four specific domains. All the models were adjusted for age, sex, marital status,
region, education level, smoke, drink, social participant, and self-report of health.
ACEs and 4 specific ACEs domains scores were collected based on a total of 18 ACEs items on 4 specific domains. All the items were
dichotomized and summed, thus creating a score (higher scores indicating greater adversity level).
Abbreviations: ACEs=adverse childhood experiences; CI=confidence interval.
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