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Abstract
Purpose  There is a growing interest in the co-occurring natures of adverse childhood experiences (ACEs) and unmeasured 
types of adversity. The current body of knowledge may also lack plausible mechanisms linking ACEs to mental health in 
young adulthood. This study aims to identify early adversity patterns using expanded ACEs items and investigate the pathway 
of ACEs and self-esteem to depressive symptoms in young adulthood.
Methods  Data were obtained from the National Longitudinal Study of Adolescent and Adult Health, including a nationally 
representative sample in the U.S. (N = 10,702). We identified the ACEs patterns and estimated the direct and indirect asso-
ciations between ACEs and depressive symptoms through self-esteem, using a latent class analysis with a distal outcome.
Results  This study identified four distinct groups of ACEs that include Child Maltreatment, Household Dysfunction, Violence, 
and Low Adversity. The Child Maltreatment class showed a significantly higher risk of depressive symptoms compared to 
other ACEs groups. Self-esteem mediated the negative association of child maltreatment with depressive symptoms. The 
Violence class presented a significantly higher risk of depressive symptoms than Low Adversity, but no mediation of self-
esteem was found.
Conclusion  The study highlights the profound consequence of child abuse/neglect and identifies self-esteem as a plausible 
mediating mechanism. Researchers and practitioners should increase collaboration efforts to prevent early adversity exposures 
and detrimental effects on mental health.

Keywords  Adverse childhood experiences · Self-esteem · Depressive symptoms · National Longitudinal Study of 
Adolescent Health · Latent class analysis

Introduction

Adverse childhood experiences (ACEs)

Adverse childhood experiences (ACEs) are stressful or 
harmful life events, including emotional, physical, and 
sexual abuse and neglect, and growing up in a household 
with problems of violence, mental illness, incarceration, and 
substance misuse [1, 2]. Exposures to ACEs are prevalent. 
Earlier statistics from the Kaiser-CDC ACE study reported 
that more than 50% of respondents experienced at least one 
ACE [3, 4] and recent studies document similar levels of 
prevalence [5]. Research shows that ACEs do not occur in 
isolation. Different types of adversity experiences are inter-
related, and the majority of those with any exposure had 
multiple forms of ACEs [6, 7]. Numerous research has pre-
sented significant relationships between ACEs and social 
(e.g., school outcomes, self-esteem, and homelessness), 
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behavioral (e.g., heavy alcohol or drug use; violence perpe-
tration and victimization, and suicidal behavior), and health 
outcomes (e.g., obesity, diabetes, cardiovascular disease, 
cancer, depression, and anxiety) [8, 9]. Early adversities 
show a graded relationship to these outcomes, that is, the 
effect intensifies as the cumulative number of experiences 
increases [2, 10].

Recent studies argue that the current scientific literature 
may be limited with respect to how unmeasured ACEs may 
impact social behavioral and health outcomes [11, 12]. Most 
prior studies of ACEs focus on experiences in home envi-
ronments [2, 3, 13, 14], and many of previous studies were 
conducted with White, middle-class, and average or higher 
educated samples [4, 10, 15, 16]. Minority populations or 
socioeconomically disadvantaged groups might be more 
exposed to—and consequently impacted by—other types of 
childhood adversities, such as community violence [17–19]. 
Cronholm and his colleagues [15] examined expanded ACEs 
that included community-level adversity experiences. Their 
study found that approximately 14% of respondents reported 
only expanded ACEs, such as witnessed violence, discrimi-
nation, unsafe neighborhood, experienced bullying, and 
lived in foster care, while almost half of their study sam-
ple reported both conventional and expanded ACEs. Also, 
associated socioeconomic characteristics differed between 
the conventional and expanded ACEs; for example, the 
expanded ACEs were more observed in males, racial and 
ethnic minorities, and low-income groups. In addition, the 
study by Wade and his colleagues [19] showed that con-
ventional ACEs and expanded ACEs appeared to lead to 
somewhat different risks of physical health. The number of 
both conventional and expanded ACEs increased the risk of 
mental illness and depressive symptoms, while only conven-
tional ACEs were associated with physical health problems.

ACEs and depressive symptoms

Depressive symptoms are one of the most concerning men-
tal health outcomes of ACEs [20–23]. Several studies have 
demonstrated that the risk of depression/depressive symp-
toms increased as the number of adversities incremented 
[24]. Using the Kaiser-CDC ACE data, Felitti and his col-
leagues [4] presented that the odds of having a depressed 
mood/feeling was more than three times higher for adults 
with four or more ACEs than those without any past adver-
sity [25]. One study utilized a sample from Saudi Arabia 
and presented consistent results that those with four or more 
ACEs had almost five times higher odds of depression com-
pared to the no adversity group [26]. A study conducted 
with responses from female Hawaii residents in the Behav-
ioral Risk Factor Surveillance System Survey also found the 
positive association and the increasing odds of depressive 
symptoms with the cumulative count of ACEs [27].

Self‑esteem as a mediating mechanism

We focus on the role of self-esteem as a plausible mecha-
nism in which ACEs influence depressive symptoms. Ado-
lescents develop their own coping system in response to 
stress from the influences of parents and family environ-
ments [28]. Severe and cumulative adversity exposure can 
trigger the development of a poor self-concept and, con-
sequently, depression [29], whereas secure attachment in 
childhood is critical in fostering a positive self-value [30]. 
Children and adolescents with adverse experiences are less 
likely to receive parental care and support, which increases 
the risk of developing a distorted self-concept and feeling 
less worthy/important, that is, low self-esteem or negative 
self-evaluation and withdrawal from socialization [31].

Prior research supports the theoretical link of ACEs 
and self-esteem effects on mental health [32–34]. Chil-
dren and adolescents with a history of abuse or neglect 
exhibit higher levels of negative self-evaluation than their 
counterparts [35, 36]. Shen [37] suggests that self-esteem 
is significantly lower for those experiencing both physi-
cal maltreatment and family violence compared to those 
experiencing either or none. Children experiencing mal-
treatment have a higher likelihood of having depressive 
symptoms and mental health issues through low levels of 
self-esteem [38, 39].

Current study

Despite the well-documented evidence of ACEs and 
depression/depressive symptoms and the role of self-
esteem in mental health, there is a dearth of evidence on 
the pathway from ACEs patterns, self-esteem, to depres-
sion/depressive symptoms. This study aimed to unpack 
the underlying mechanisms between the expanded ACEs 
and depressive symptoms through self-esteem. We noted 
that prior research suggested co-occurring patterns of 
ACEs and the dose–response relationship between ACEs 
and mental health. While the majority of studies relied on 
cumulative scores and/or dichotomized indicators of each 
adversity type, emerging research sheds light on ACEs 
profiles in explaining associated outcomes [14, 40–42]. 
For instance, the analysis by Merians and her colleagues 
[13] identified four distinct groups of ACEs that included 
high ACEs, non-violent household dysfunctions, child 
abuse, and low ACEs. They found significant differences 
in mental health between the ACES groups, while it was 
largest between high ACEs and low ACEs.

Guided by prior research, this study has two main objec-
tives: (1) to identify ACEs patterns using the expanded 
scope of childhood adversities and (2) to investigate the 
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pathway from the ACEs patterns, self-esteem, and depres-
sive symptoms in young adulthood. Our specific hypoth-
eses for the second objective include the following: (a) 
ACE classes differ in self-esteem, (b) ACE classes differ 
in depressive symptoms, (c) self-esteem is associated with 
depressive symptoms, and (d) self-esteem mediates the 
association between ACEs and depressive symptoms.

Method

Data and sample

Data were obtained from the National Longitudinal Study 
of Adolescent and Adult Health (Add Health): Wave 
I (1994–1995), Wave III (2001–2002), and Wave IV 
(2008–2009). The Add Health began in 1994 with a nation-
ally representative sample of students in grades 7–12 drawn 
from 80 high schools and 52 middle schools in the United 
States. The participants were recruited using stratified, 
multistage, and school-based cluster sampling methods 
(N = 20,745) to generate representative estimates in terms 
of regions, urbanity, school size and type, and ethnicity [43, 
44]. The study oversampled groups of ethnic minorities 
(Chinese, Cuban, and Puerto Rican adolescents), Black ado-
lescents with highly educated parent(s), siblings, adoptees, 
and adolescents with disabilities. Of 10,784 adolescents who 
participated in all three waves and whose main caregivers 
completed the Wave I parent survey, we excluded 82 ado-
lescents with missing data in the covariates (less than 1% of 
the sample). The final analysis sample consisted of 10,702 
adolescents.

Measures

The dependent variable was depressive symptoms. The 
10-item Center for Epidemiologic Studies-Depression 
Scale (CES-D) was used to measure depressive symptoms 
in young adulthood (Wave IV). The scale measured feelings 
and behaviors regarding somatic symptoms and depressed 
affect in the past week using 10 items 4-point Likert scale 
(0 = “rarely or never” to 3 = “most or all”). After aggregating 
the 10 items (Cronbach alpha = 0.84), we created a dichoto-
mous variable that coded 1 for those with significant depres-
sive symptoms (scores at 10 or higher) and 0 otherwise, 
following previous studies [45].

The independent variable was ACEs. To identify the 
classes of ACEs, we used 12 indicators of early adversities 
that included (1) physical neglect, (2) emotional neglect, 
(3) physical abuse, (4) emotional abuse, (5) sexual abuse, 
(6) suicidal attempt of household adult, (7) parental alcohol 
misuse, (8) parental separation or divorce, (9) incarceration 
of household adult, (10) poverty, (11) violence witnessing, 

and (12) violence victimization. Data came from adoles-
cent’s retrospective reports about their experiences before 
age 18 (neglect, abuse, violence, suicide, and incarceration 
of household adult members; collected in Wave I, III, or 
IV) and the parent’s Wave I survey (parental divorce/separa-
tion, alcohol misuse, and public assistance). We created 12 
dichotomous variables, guided by previous studies [46–48].

The following questions were used for physical abuse, 
emotional abuse, and sexual abuse, respectively: before your 
18th birthday, how often had one of your parents or other 
adult caregivers “hit you with a fist, kick you, or throw you 
down on the floor, into a wall, or downstairs?”, “say things 
that really hurt your feelings or made you feel like you were 
not wanted or loved?”, and “touch you in a sexual way, force 
you to touch him or her in a sexual way, or force you to 
have sexual relations?”; for physical neglect, “By the time 
you started 6th grade, how often had your parents or other 
adult caregivers left you home alone when an adult should 
have been with you?”). We coded as 1 if the respondent 
indicated any experience of each (1 = one-time to 5 = more 
than ten times) and 0 otherwise (never happened). Emo-
tional neglect was assessed with two questions: “Most of the 
time, your [father] or [mother] is warming and loving toward 
you.” Emotional neglect was identified (= 1) if the respond-
ent disagreed or strongly disagreed with either of the two 
questions, 0 otherwise. Parental incarceration was measured 
using four questions: “(Has/did) your [biological mother, 
biological father, mother figure, or father figure] ever (spent/
spend) time in jail or prison?” (1 = any of them, 0 = none). 
A suicidal attempt of a household adult was measured with 
“Have any of your family members tried to kill themselves 
during the past 12 months?” (1 = yes, 0 = no). Parental alco-
hol misuse was affirmed if either of the biological mother 
or father reports alcoholism problems (= 1). Parental sepa-
ration or divorce was coded 0 if the respondent had mar-
ried parents and 1 otherwise. Poverty was coded as 1 if the 
respondent received any of the following in the past month 
and 0 otherwise: (a) Supplemental Security Income (SSI), 
(b) Aid to Families with Dependent Children (AFDC), (c) 
food stamps, and (4) a housing subsidy or public housing”. 
Violence witnessing was measured by a question “During 
the past 12 months, how often did you see someone shoot or 
stab another person” (1 = one or more than once, 0 = none). 
Violence victimization was identified if the respondent indi-
cated any experience in the following questions (1 for any; 0 
for never happened): “During the past 12 months, how often 
did the following happen? (a) someone pulled a knife or gun 
on you; (b) someone shot or stabbed you; (c) someone cut or 
stabbed you”; (d) you were jumped.

The mediating variable was self-esteem that measured 
global feelings of self-worth. Four questions adapted from 
Rosenberg’s short-form scale were collected in Wave III: (1) 
having a lot of good qualities; (2) having a lot to be proud 
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of; (3) like yourself just the way you are; (4) feeling you are 
doing things just about right. Response options ranged from 
strongly agree (= 1) to strongly disagree (= 5). We reverse-
coded and created a total score indicating that higher scores 
mean higher levels of self-esteem (Cronbach alpha = 0.78).

This study included covariates to control for demographic 
and socioeconomic characteristics that were known to have 
associations with self-esteem or depressive symptoms in 
prior studies [49–53]: age, gender, race and ethnicity, edu-
cation, marital status, public assistance, and depressive 
symptoms in adolescence. Gender indicated male (= 0) or 
female (= 1). Race and ethnicity included the following 
five groups: non-Hispanic White (reference group), non-
Hispanic Black, non-Hispanic Asian, non-Hispanic others, 
and Hispanics. Educational attainment was categorized into 
three groups of less than high school, high school diploma or 
GED, and college or higher (reference group). Marital status 
was dummy-coded: married or lived with a partner (= 1), 0 
otherwise. Public assistance was an indicator for whether 
the respondent ever received public assistance such as food 
stamps, AFDC/TANF, or housing assistance between Wave 
I and Wave III. The presence of depressive symptoms status 
in adolescence was included to control for earlier mental 
health status and confounding factors. The information of 
age, gender, race, and adolescence depressive symptoms 
came from Wave I, and the other covariates from Wave III 
in young adulthood.

Statistical analysis

First, we described the demographic and socioeconomic 
characteristics of our sample. Second, we performed a 
Latent Class Analysis (LCA) to identify the ACEs classes 
using 12 indicators. This analytic method identifies unob-
servable classes of a latent variable of interest, based on the 
patterns of responses among observed variables [54]. To 
select the number of classes and the best-fitting model, we 
assessed the model fits with the Akaike information crite-
rion (AIC), the Bayesian information criterion (BIC), the 
adjusted BIC, Entropy, and the Lo-Mendell-Rubin Likeli-
hood Ratio test (LMRT) [55]. For classification, we used 
average posterior probabilities greater than 0.70 and con-
ditional item probabilities [54, 56]. In addition to statistical 
evaluation criteria, we also used the existing literature for 
substantively meaningful identification of classes.

Third, we tested the direct and indirect associations of 
the classified ACEs on depressive symptoms through self-
esteem in young adulthood, controlling for socioeconomic 
status and early depressive symptoms. We used the Bolck, 
Croons, and Hagenaars (BCH) method [57–59]. All analyses 
were performed using sampling weights to account for the 
complex survey design and non-response bias. The findings 

presented population-based estimates generalizable to the 
U.S. population. We employed Mplus version 8.1.

Results

Sample characteristics

Table 1 summarized socioeconomic characteristics and 
early depressive symptoms in the full sample. The sample 
included a balanced gender composition with an average age 
of 15 at Wave I. The majority was White (68%), completed 
high school (73%), or neither married nor cohabitated (68%) 
at Wave III. In young adulthood, the proportion of those who 
received public assistance was 7%, and the average score of 
self-esteem was 17 (SD = 2.3). Those at risk for clinically 
significant depressive symptoms consisted of 14% in adoles-
cence, the proportion increased to 30% in young adulthood.

Patterns of ACEs

Table 2 shows the model fit statistics for 2 through 5-class 
LCA models of ACEs. While the AIC and BIC were the 
smallest in the 5 class model, the four-class model showed 
statistically significant LMR (p < 0.001), Entropy also sug-
gested that the 4-class model had adequate precision of 

Table 1   Sample characteristics (weighted)

Notes. Unweighted N = 10,702

Mean / % (SD)

Age (Mean, SD) 15.28 (1.8)
Gender (%)
Male 49.08
Female 50.92
Race/ethnicity (%)
White 68.2
Hispanic 11.1
Black 14.6
Asian 3.1
Others 3.0
Education (%)
Less than high school 10.4
High school graduate 73.0
College or higher 16.6
Marital status (%)
Married/cohabitating 31.8
Unmarried 68.2
Public assistance (%) 6.6
Self-esteem (Mean, SD) 16.9 (2.3)
Depression- adolescence (%) 13.9
Depression- adulthood (%) 30.3
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classification. In addition to model fit criteria, the 4-class 
model was well-aligned with substantive interpretability. 
Thus, we selected the 4-class solution as the optimal model 
for ACE patterns.

Figure 1 displays the patterns of the four classes of ACEs 
along with item response probabilities (Y-axis): Child Mal-
treatment, Household Dysfunction, Violence, and Low 
Adversity. The majority was classified as Low Adversity 
(61%). The Child Maltreatment and Household Dysfunction 
consisted of 17%, respectively, and the Violence was about 
5%. The Child Maltreatment class was estimated to have 
high probabilities of experiencing physical neglect (61%), 
physical abuse (67%), and emotional abuse (100%) in their 
childhood. The Household Dysfunction class was estimated 
to have high exposures to parental alcohol misuse (49%), 
parental separation or divorce (72%), parental incarceration 
(41%), and poverty (47%). The Violence class showed high 
probabilities of witnessing violence (89%) and being a vic-
tim of violence (100%). The Low Adversity class indicated 
low probabilities of slightly over 30% in physical neglect 
and emotional abuse and very low probabilities in most ACE 
items.

ACEs, self‑esteem, and depressive symptoms

Table  3 presented the direct and indirect paths from 
the classif ied ACEs, self-esteem, to depressive 

symptoms, controlling for the covariates. The analysis 
used Low Adversity as a reference group. The Violence 
(b = 0.07,  p = 0.03) and Child Maltreatment groups 
(b = 0.18, p < 0.001) had a significantly higher likelihood 
of depressive symptoms in young adulthood than the Low 
Adversity. Self-esteem was significantly lower for the 
Child Maltreatment group compared to the Low Adversity 
group (b =  – 0.63, p < 0.001). Self-esteem was negatively 
associated with depressive symptoms, indicating that those 
with higher self-esteem showed a significantly lower risk 
of clinically concerning depressive symptoms in young 
adulthood (b =  – 0.30, p < 0.001). We found that there was 
a significant indirect association of self-esteem in the path-
way for the Child Maltreatment group, compared to the 
Low Adversity group (b = 0.02, p < 0.001).

Besides, our additional analysis with different reference 
groups showed that the Violence and Household Dysfunc-
tion groups presented significantly lower rates of depressive 
symptoms (b =  – 0.11, p < 0.01; b =  – 0.15, p < 0.001 respec-
tively) and higher levels of self-esteem (b = 0.59, p = 0.001; 
b = 0.57,  p = 0.001, respectively) than the Child Mal-
treatment group. The indirect association of self-esteem 
through depressive symptoms was also different for the 
Child Maltreatment group compared to the Violence 
(b =  – 0.02, p = 0.001) and Household Dysfunction groups 
(b =  – 0.02, p = 0.001). Figure 2 illustrates the direct and 
indirect associations.

Table 2   Model selection criteria 
for the classification of adverse 
childhood experiences

Note. Final solutions are in bold; AIC akaike information criterion, BIC bayesian information criterion, 
LMRT Lo-mendell-rubin likelihood ratio test

Model AIC BIC Adjusted BIC Entropy Lo-mendell-rubin 
adjusted LRT 
p-value

2-Class 104,726.38 104,908.53 104,829.08 0.59  < .001
3-Class 103,452.27 103,729.13 103,608.37 0.67  < .001
4-Class 102,815.60 103,187.17 103,025.10 0.73  < .001
5-Class 102,393.66 102,859.96 102,656.57 0.70 .1665

Fig. 1   Patterns of ACEs 
(weighted)
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Of the covariates, gender, race, and education were 
directly associated with depressive symptoms. Depres-
sive symptoms were more likely to be reported by females 
(b = 0.04, p < 0.001) than males. Compared to Whites, racial 
and ethnic minorities showed a significantly higher probabil-
ity of having depressive symptoms in emerging adulthood: 
Hispanics (b = 0.05, p < 0.01), Blacks (b = 0.10, p < 0.001), 
and Asians (b = 0.07, p = 0.02). Those who had less than 
a high school degree (b = 0.20, p < 0.001) and high school 

degree (b = 0.07, p < 0.001) were more likely to have depres-
sive symptoms than those who had college or higher educa-
tion attainment.

Discussion

This study promotes our knowledge of the consequences 
of early adversity using data from a nationally representa-
tive sample. First, the study identifies four distinct groups of 
ACEs that include Child Maltreatment, Household Dysfunc-
tion, Violence, and Low Adversity. Second, exposure to child 
maltreatment is likely to result in depressive symptoms more 
than other ACE groups. The study also finds that self-esteem 
mediates the negative association of child maltreatment with 
depressive symptoms.

Prior studies discuss several natures of ACEs. Those 
exposed to ACEs tend to experience more than one ACE; 
in other words, the co-occurrence and inter-correlations of 
individual ACEs. Multiple types of exposures worsen mental 
health problems. While some specific forms of ACEs may 
exert strong effects, individual adversities appear to bring 
shared and cumulative consequences rather than in isolation 
[7, 8]. These discussions in recent years urge scholars and 
advocates to revisit toxic stressors in early life as well as to 
expand the understanding of ACEs by accounting for pov-
erty, peer victimization, and community violence [60–62]. 
Our study responds to these points by identifying the pat-
tern of ACEs in kind and including other important adver-
sities. Our study suggests four distinct groups. The three 

Table 3   The Direct and Indirect Associations of ACEs on Depression (weighted)

Notes. N = 10,702. The weighted analysis controls for age, gender, race/ethnicity, public assistance in adulthood, education, marital status, and 
depressive symptoms in adolescence. Unstandardized estimates reported with standard errors in parentheses. The reference group of ACEs is 
Low Adversity. *p < .05, **p < .01, ***p < .001

Direct effect Standardized Estimates (SE)

Depression
ACEs
 Household dysfunction 0.029 (0.026)
 Violence 0.074 (0.035)*
 Child maltreatment 0.181 (0.022)***

Self-esteem  – 0.030 (0.003)***
Self-esteem
ACEs
 Household dysfunction  – 0.036 (0.150)
 Violence  – 0.060 (0.165)
 Child maltreatment  – 0.631 (0.096)***

Indirect effect

Household dysfunction → self-esteem → depression 0.001 (0.005)
Violence → self-esteem → depression 0.002 (0.005)
Child maltreatment → self-esteem → depression 0.019 (0.003)***

Fig. 2   Summary of path analysis results (weighted). Notes. 
N = 10,702. *p < .05, ***p < .001. The weighted analysis controls for 
socioeconomic characteristics and early depressive symptoms. The 
reference group of ACEs is Low Adversity. Unstandardized estimates 
reported with standard errors in parentheses: “a” and “d” indicates 
the difference between Household Dysfunction and Low Adver-
sity; “b” and “e” indicates the difference between Violence and Low 
Adversity; “c” and “f” indicates the difference between Child Mal-
treatment and Low Adversity
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groups of Child Maltreatment, Household Dysfunction, and 
Low Adversity are consistently found in previous studies. 
Our findings do not identify those exposed to most types 
of ACEs globally, whereas some studies report such group, 
often labeled as high adversity or polyvictimization [62].

More importantly, our extended understanding of ACEs 
identifies the Violence as a distinct group, which is missed 
in many ACEs research. The Violence group has remarkably 
high exposures to physical victimization (i.e., being jumped) 
or a life-threatening risk (e.g., with a gun or knife). These 
violent experiences would include direct and indirect experi-
ences of intimate partner / domestic violence in their house-
holds, peer victimization, and community violence. Our 
population-based estimate indicates that 5% of participants 
were classified as the Violence group. Our ACE measures do 
not include bullying due to data unavailability, although bul-
lying may be a traumatic experience with lasting effects [63]. 
We suspect that the estimate might be higher if non-physical 
forms of peer victimization were able to be accounted for. 
Abundant empirical evidence suggests that early exposure 
to domestic violence is harmful, potentially resulting in 
victimization and perpetration of violence in later life [64]. 
Likewise, exposure to peer victimization and community 
violence are shared concerns for children and adolescents 
as they increase social interactions with peers in school and 
neighborhoods outside their home [65]. Also, our data show 
that racial and ethnic minorities, Blacks and Hispanics, are 
highly observed in the Violence group. This corresponds to 
the literature suggesting that over-representation of racial 
and ethnic minorities in violence may be attributed to lim-
ited educational and economic opportunities, racism, and 
structured social disadvantages [66]. Thus, ACE research-
ers and practitioners are highly encouraged to consider peer 
victimization and community violence as significant early 
adversities, in addition to domestic violence. Future direc-
tion should pay attention to the racial/ethnic disparities in 
different exposure to ACEs and associated outcomes.

This study suggests child maltreatment as a major risk 
for depressive symptoms and self-esteem as one plausible 
mediating mechanism, adjusting for socio-demographic 
factors and early depressive symptoms. It is striking that 
the negative consequence of child maltreatment stands out 
significantly more than other types of adversities. A sig-
nificant effect of child maltreatment on depressive symp-
toms resembles that in self-esteem as well. Self-esteem is 
lower for those exposed to child maltreatment than those 
in other adversity groups, and consequently, the final path 
analysis indicates a mediation of self-esteem in the asso-
ciation between child maltreatment and depressive symp-
toms. This evidence corroborates previous research that 
documents child abuse and neglect as detrimental factors 
leading to depressive symptoms and psychiatric symptoms 
as well as low levels of self-esteem [67–69]. This result 

is consistent with previous studies indicating that child 
abuse is more likely to have a significant impact on adult 
health risks than other adversities (e.g., domestic violence, 
parental divorce, or incarceration) while effects of other 
adversities may attenuate with or get confounded by socio-
economic conditions [70]. Abuse and neglect by parents 
and primary caregivers are traumatic in the developmental 
stages of childhood and adolescence. Child maltreatment 
is a direct and actual incident for victims, which would 
provoke reactions and feelings more profoundly than other 
adversities. Personal exposure and recollection appear per-
sistent and strong for maltreated children and adolescents, 
as researchers underscore that subjective reports of child 
maltreatment are more highly linked to mental health risks 
than objective reports and records [71].

Furthermore, this study supports that self-esteem medi-
ates the association of child maltreatment with depressive 
symptoms. Our results align with prior evidence that con-
nects childhood abuse and neglect with insecure attach-
ment problems, a poor self-concept, low self-esteem, and 
poor mental health [72, 73]. The experiences and percep-
tions of child maltreatment increase self-shame and lower 
self-esteem, which in turn results in adulthood depressive 
symptoms. This mechanism is concerning in that those 
exposed to child abuse and neglect have a high risk of 
interpersonal relationship problems with peers and part-
ners and, in turn, repeat the vicious cycle of toxic environ-
ments in adulthood that feature intimate partner violence 
and/or violence perpetration [73, 74].

The findings for the other adversity groups should be 
noted. Previous studies demonstrate a general agreement 
that exposure to peer victimization and community vio-
lence results in psychological distress, such as depressive 
symptoms [75, 76]. This relationship or strength may vary 
by the nature and context of violent experiences, such 
as victimization or witnessing an event, and also when 
(other) post-traumatic stress, individual characteristics, 
and socioeconomic environments are accounted for [77, 
78]. Our study tells that exposure to violence in child-
hood and adolescence is accompanied by a higher risk 
of depressive symptoms compared to the low adversity 
class, yet not through self-esteem; also, a lower risk than 
Household Dysfunction but not significantly different. 
Another interesting finding is no significant difference for 
Household Dysfunction even compared to the Low Adver-
sity group. This association may be explained largely by 
other socioeconomic conditions, or exposure to household 
dysfunction might be more likely to be related to other 
outcomes, for instance, antisocial behavior [79]. Future 
studies are encouraged to replicate our study to investigate 
the effects of co-occurring ACEs patterns on depressive 
symptoms and find relevant mediating mechanisms in the 
pathway.
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Limitations

We should acknowledge the limitations of this study. Most 
of all, this study employs data from multiple time points 
to ensure a time order and control for earlier depressive 
symptoms. Nevertheless, this non-experimental design 
may be unable to test a causal pathway. In addition, our 
ACE measures are not perfect. The ACE items used dif-
ferent time references in the data, for instance, age 18, 6th 
grade, or last month. The study could not include a bully-
ing experience due to data unavailability, though it is com-
mon in various formats [80]. Our data came from mixed 
retrospective reports of the adolescent participants and 
their main caregivers. Also, recall bias or the discrepancy 
between different respondents in the household cannot be 
ruled out, although past research suggests that recall bias 
is not significantly concerning in ACEs [81, 82]. ACEs in 
our study are examined by distinct patterns. The cumula-
tive effects might present another picture with different 
approaches (e.g., intensity, frequency, chronicity). We rec-
ommend future studies to address these gaps.

Conclusion

Systematic reviews suggest negative consequences asso-
ciated with ACEs throughout the life course that include 
mental illness, chronic disease, substance use, violence, 
and self-destructive behaviors [9]. Our population-based 
estimates identify four patterns of ACEs in kind and agree 
with extended understandings of ACEs beyond home envi-
ronments. Moreover, the findings highlight a significant 
effect of child maltreatment on adulthood depression, rela-
tive to other adversities, and self-esteem as one plausible 
mechanism. These empirical findings support the critical 
needs for the screening of expanded ACEs and priority 
setting for the most vulnerable victims in both prevention 
and intervention. Collaboration efforts should be coor-
dinated across various settings, such as schools, social 
service agencies, health care agencies, and criminal jus-
tice agencies. Home visiting services for maternal health 
and primary health care can integrate regular services of 
identifying existing adversities and potential risks around 
home environments. Schools and community/social ser-
vice agencies should contribute to screening ACEs risk 
and providing trauma-informed programs that strengthen 
self-esteem and resilience and help neutralize lasting 
effects of ACEs, in particular abuse/neglect and violence.

The types and the respective prevalence of ACEs may 
change to some extent over time, but the consequences 
remain detrimental to mental health [83]. As the current 

COVID-19 pandemic continues, many families suffer from 
surged socioeconomic stressors, for example, unemploy-
ment, limited school opening, and social isolation, not 
to speak of health concerns. Family stress in the emerg-
ing context may increase ACE exposures and the nega-
tive consequences, especially in low-resource and racial/
ethnic minority communities. Concerns are growing that 
school closures and social distancing make it hard to detect 
risks of ACEs, notably child abuse and neglect [84]. Fur-
thermore, multiple types of ACEs are likely to rise, for 
instance, poly-victimization of child maltreatment and vio-
lence. Researchers and practitioners should partner in esti-
mating potential areas/groups of higher risks and continue 
to develop innovative strategies for the safety of children.
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