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Abstract
Introduction  Adverse childhood experiences (ACEs) constitute a significant global mental health burden. Prior studies 
typically investigated the impact of ACEs on mental health using a cumulative risk approach; most ACEs studies were also 
conducted in Western settings.
Purpose  This study aimed to examine ACEs using a pattern-based approach and assess their associations with mental health 
outcomes by early adulthood in East Asia.
Methods  The present study included measures of exposure to 13 categories of ACEs, depression, anxiety, maladjustment, 
and posttraumatic stress in a sample of 1346 university students from Hong Kong, China, Taiwan, and Japan.
Results  Latent class analysis indicated three distinct patterns of ACE exposure: Class 1: Low ACEs (76.0%); Class 2: 
Household Violence (20.6%); and Class 3: Household Dysfunction (3.4%). Those representing Class 3 had significantly 
more ACEs compared with those in Classes 1 or 2. Controlling for age and sex, those in Class 2 reported significantly higher 
depression and maladjustment symptoms compared with those in Class 1; both Classes 2 and 3 had significantly higher 
anxiety symptoms and odds for meeting diagnostic criteria for posttraumatic stress disorders compared with those in Class 1.
Conclusions  Study findings suggest that young adults’ mental health, at least under certain contexts, is more closely linked 
with the nature and pattern of ACE co-occurrence, rather than the number of ACEs.
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Introduction

Adverse childhood experiences (ACEs), including maltreat-
ment, violence exposure, and other forms of serious house-
hold dysfunction in the first 18 years of life, often co-occur 
and confer subadditive negative impacts on mental health 
across the lifespan [1–3]. Ample studies have highlighted the 
gradated impacts of ACE exposure on mental health using 
a unidimensional, cumulative risk approach (i.e., the ACE 
score) [4, 5]. Some emerging research using a person-cen-
tered, pattern-based approach has demonstrated discernable 
patterns of ACE co-occurrence that associated with differ-
ent risk profiles for poorer outcomes [6–8], but these find-
ings were largely restricted to Western contexts. Our recent 
study of 433 young adults from Hong Kong has uncovered 
a unique pattern of ACEs that is marked by exposures to 
high levels of interpersonal violence within the home (i.e., 
co-occurrence of emotional abuse, physical abuse, and wit-
nessing domestic violence) in the absence of other serious 
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household dysfunction [9]. This unique pattern of exposure 
had not been previously identified using Western samples, 
which lend evidence to support how idiosyncrasies in ACE 
exposure may be driven by geographic, social, and cultural 
norms. However, it remains unclear whether this pattern of 
exposure is representative of the wider East Asian culture, 
and how responses to different patterns of exposure may 
vary within this specific context. As an extension of our 
prior work, the present study aims to validate the patterns of 
ACE exposure that we previously identified in Hong Kong 
[9] using additional samples of young adults recruited from 
China, Taiwan, and Japan. The relationships between cur-
rent mental health outcomes (i.e., depression, anxiety, mal-
adjustment, and posttraumatic stress) with patterns of ACE 
exposure were also examined.

ACEs in East Asia

ACEs are pervasive and constitute a significant global pub-
lic health concern [4, 10]. In East Asia, defined as an eth-
nocultural region sharing strong Confucian societal values 
[11], prior country-specific studies using non-clinical sam-
ples showed that 32% of respondents in Japan [12], 50% in 
South Korea [13], 74% in Hong Kong [9], and 76% in Viet-
nam [14] had at least one ACE; several studies conducted in 
mainland China also reported rates varying between 31 and 
94% [15–17]. Although how ACEs were measured varied 
considerably across studies, these findings indicate that the 
rates of ACE exposure may be higher in this cultural con-
text compared with international norms. For example, the 
WHO World Mental Health Survey of over 50,000 adults 
in 21 countries found that 39% of respondents reported at 
least one ACE [4]. A possible driver for the higher rates 
of ACEs in East Asia may be due to culturally ingrained 
beliefs, such as those that support patriarchal norms and nor-
mative use of physical force in the home [18, 19], which may 
disproportionately heighten risks for certain ACEs. Indeed, 
a study of over 1,300 young adults from Europe and East 
Asia (i.e., China, Japan, and South Korea) found that East 
Asian respondents were more likely to endorse patriarchal 
beliefs and attitudes (e.g., male dominance), and reported 
significantly more severe interpersonal physical assault and 
emotional aggression perpetrated against an intimate partner 
compared with their European counterparts [20]. Separately, 
the normative use of physical force against children (e.g., 
corporal punishment) in East Asia may also increase risks 
for abuse and neglect, as the line between reasonable punish-
ment and maltreatment is subjective and nuanced by cultural 
practices [21, 22]. Taken together, these findings suggest that 
cultural norms are closely linked with violence approval, 
normalization, and perpetration (e.g., child maltreatment and 
domestic violence), and may explain the higher rates of over-
all ACE exposure found in East Asian societies. However, 

little research has examined how ACEs tend to co-occur 
under this cultural context, or the outcomes associated with 
unique patterns of exposure.

Patterns of ACE exposure

Although ample research has documented the gradated 
relationships between the number of ACEs (i.e., the ACE 
score) with poorer physical, mental, and behavioral health 
outcomes [5], recent studies are beginning to adopt a per-
son-centered approach using latent class analysis (LCA) 
to uncover distinct patterns of ACE co-occurrence within 
a given group. This emerging body of science was driven 
by a recognition of the methodological and conceptual 
limitations in understanding ACEs using a cumulative risk 
approach [23], which negates the contextual heterogeneity 
of ACE exposure and their potential associations with dif-
ferent health risk profiles. However, most of these studies 
have only been conducted in Western settings. For exam-
ple, McLafferty et al. [24] identified three patterns of ACE 
exposure from a representative sample of 1,986 adults in 
Northern Ireland—‘Economic adversity’ (8%), ‘Poly-
adversity’ (6%), and ‘Low risk’ (86%). Another study of 
over 34,000 Canadian adults found five patterns of ACE 
exposure—‘Caregiver substance use and maltreatment acts 
of omission (14%), ‘Physical and emotional maltreatment’ 
(7%), ‘Severe cross-subtype maltreatment and caregiver sub-
stance use’ (4%), ‘Caregiver maltreatment’ (2%), and ‘Low 
adversity risk’ (72%) [8]. In the United States, four studies 
using large, non-clinical samples to examine typologies of 
ACE exposure involving both interpersonal violence (i.e., 
maltreatment and domestic violence) and other forms of 
serious household dysfunction [6, 7, 23, 25] unanimously 
identified two typologies of exposure represented by nor-
mative/low risk and high/multiple ACEs. In addition, pat-
terns of exposure related exclusively to emotional ACEs, 
sexual abuse, household dysfunction/community violence, 
or a combination of maltreatment with caregiver substance 
use were identified.

To date, little is known about the different constella-
tions of ACE exposure outside of Western contexts. To our 
knowledge, four studies have been conducted in Asia using 
a pattern-based approach to identify typologies of childhood 
victimization, two of which focused on specific subtypes of 
ACEs (i.e., maltreatment or household profiles). In India, 
Charak and Koot [26] identified four patterns of maltreat-
ment exposure from a sample of 702 adolescents, namely 
‘Moderate-severe abuse and physical neglect’ (16%), ‘Low 
to moderate-severe abuse’ (30%), ‘Moderate-severe neglect’ 
(25%), and ‘Minimal abuse or neglect’ (29%). Separately, 
findings from 440 children with confirmed allegations of 
maltreatment in Singapore uncovered four distinct house-
hold profiles—‘Large household’ (27%), ‘Harsh parenting’ 
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(27%), ‘High criminality’ (12%), and ‘Low disadvantage’ 
(34%) [27]. Recently, a secondary analysis of data from the 
China Health and Retirement Longitudinal Study identified 
three patterns of childhood adversities—“normal child-
hood,” “low childhood socio-economic status and health 
class,” and “traumatic childhood” [28]. However, this study 
only included seven types of childhood adversities and was 
restricted to an older adult sample.

Our prior analysis of ACEs among 433 Hong Kong young 
adults [9] was the first to utilize a pattern-based approach 
to examine typologies of childhood adversity using a young 
adult sample in East Asia that included the 13 categories 
of ACEs as recommended by the WHO [29]. This study 
identified a unique pattern marked by high probabilities of 
exposure to household violence (i.e., abuse and witnessing 
domestic violence) in the absence of other serious household 
dysfunction, which had not been previously reported in stud-
ies conducted in Western settings. Indeed, it is suggested 
that many forms of serious household dysfunction, such as 
family member substance use, marriage dissolution, and 
community violence, are comparatively rare in conserva-
tive Asian cultures [30]. Since the definitions, occurrence, 
and co-occurrences of ACEs likely vary across geographic 
and sociocultural norms [4, 31], further investigations are 
needed to help validate patterns of ACE exposure within 
specific cultural contexts to deepen our understanding of the 
etiology and prevention of ACEs across different settings.

ACEs pattern and mental health in young adulthood

ACEs contribute significantly to the global mental health 
disease burden, and were estimated to account for 30% of all 
mental disorders worldwide [4]. It is particularly important 
to examine mental health outcomes associated with ACEs 
in young adults, because they often manifest by late adoles-
cence and persist into early adulthood [32, 33]. However, 
some findings suggest that young adults’ mental health is 
more closely linked with the severity, not the total number, 
of ACEs [34], thus supporting the use of a person-centered, 
pattern-based approach to assess the risks of negative mental 
health outcomes associated with unique typologies of expo-
sure. Indeed, one study found that ACE patterns were most 
predictive of mental health outcomes compared with other 
problems in young adults, such as poorer physical health, 
alcohol use, and academic performance [25]. Other studies 
conducted in Western settings also demonstrated disparate 
mental health risk profiles based on patterns of ACE expo-
sure, including anxiety, depression, substance use disorders, 
and suicidality [7, 23–25, 35, 36].

Although ample evidence supports the enduring rela-
tionships between different forms of childhood adversities 
with negative mental health outcomes in East Asia [12, 

37, 38], a significant gap remains in understanding how 
different ACE patterns may associate with different men-
tal health risk profiles in this cultural group. Addressing 
this knowledge gap would have significant implications for 
the design and implementation of targeted and culturally 
appropriate prevention and intervention programs. The 
purpose of this study was to validate the ACE patterns 
previously identified in Hong Kong [9] with additional 
samples of young adults from China, Taiwan, and Japan to 
generate representative patterns of ACE exposure in East 
Asia. As an extension of our prior work, the relationships 
between ACE patterns and four mental health outcomes 
(i.e., depression, anxiety, maladjustment, and posttrau-
matic stress) were also examined.

Methods

Participants and procedures

Participants were recruited from two universities and their 
affiliate community colleges in Hong Kong; one national 
university in Shenzhen, China; two universities in Taipei 
and Taichung, Taiwan; and one university in Okayama 
Prefecture, Japan. Ethical approvals were obtained from 
the participating universities in Hong Kong (as principal 
site for Hong Kong and Shenzhen), Taiwan, and Japan. 
University students aged 18–24 years studying in a full-
time undergraduate degree program were eligible to par-
ticipate. Students were recruited by convenience sampling; 
information about the study was distributed across cam-
puses through flyers, mass emails, student social media 
networks, or during class. Interested participants entered 
a survey website to provide data anonymously through 
MySurvey v1.1 [39]. The participant information on the 
survey website clearly stated that participants were provid-
ing implied consent by completing the survey.

To prevent repeat entries by the same respondent, the 
survey website was set to preclude multiple entry with 
the same electronic device. Between April 2017 and July 
2018, the study website received a total of 2465 hits. 
Among them, 1346 provided responses to all ACEs and 
mental health measures (i.e., a completion rate of 54.60%); 
minimal data missing at random (< 1%) were imputed 
using mean/mode substitution given the negligible amount 
of missingness [40]. Of these 1346 respondents, 428 
respondents were from Hong Kong (31.80%), 340 from 
China (25.26%), 254 from Taiwan (18.87%), and 324 from 
Japan (24.07%). The mean age of participants was 20 years 
(SD = 1.55); over half (67.90%) were females. The survey 
took an average of 27 min to complete.
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Study measures

Exposure to childhood adversities was measured using the 
29-item WHO Adverse Childhood Experiences—Interna-
tional Questionnaire (ACE-IQ) [29]. This measure assesses 
exposure to 13 categories of childhood adversities, i.e., 
physical abuse; sexual abuse; emotional abuse; physical 
neglect; emotional neglect; domestic violence; household 
member with mental illness; household member incar-
ceration; household member who was a substance abuser; 
parental death or separation, bullying, community violence; 
and collective violence. Details of the Chinese translation, 
adjusted scoring method, and initial validation of the ACE-
IQ with the Hong Kong sample are reported elsewhere [9]. 
The Japanese version followed forward and backward trans-
lation protocols per WHO guidelines [41]. Each of the 13 
categories of ACEs was dichotomized into “exposed” and 
“not exposed.” The total number of exposures were summed 
to create an ACE score ranging from 0 to 13; participants 
were also dichotomized into “no ACE” and “at least one 
ACE” to denote their overall exposure. The internal consist-
encies of the ACE-IQ across the four samples were good, 
with Cronbach’s alpha ranging from 0.79 to 0.82.

Depression and anxiety were measured using the Hospital 
Anxiety and Depression Scale [42], which was previously 
validated in Chinese and Japanese youth samples [43, 44]. 
Depression and anxiety were each measured by seven items 
on a four-point Likert scale ranging from “0, not at all” to “3, 
most of the time”; a higher summed score denotes greater 
distress. The internal consistencies of the depression and 
anxiety scales were acceptable for the four samples in this 
study, with Cronbach’s alphas ranging from 0.67 to 0.75 and 
0.77 to 0.84, respectively.

Psychological maladjustment was measured using the 
Adjustment Disorder—New Module 20 (ADNM-20) [45]. 
This instrument first asks the respondent to identify the 
stressful critical life events that occurred in the past year. 
Then, 20 items were used to measure symptoms of preoccu-
pation with the stressor, failure to adapt, avoidance, depres-
sion, anxiety, impulsivity, and functional impairment as a 
result of those events on a four-point Likert scale ranging 
from “1, never” to “4, often.” Higher summed scores denote 
higher maladjustment symptomatology. The Chinese and 
Japanese versions followed WHO guidelines [41] for for-
ward and backward translation. The internal consistencies of 
ADNM-20 across the four samples ranged from 0.92 to 0.95.

Posttraumatic stress was measured using the Inter-
national Trauma Questionnaire (ITQ) [46], which was 
developed to assess the self-reports of posttraumatic stress 
disorder (PTSD) and complex PTSD (CPTSD) according 
to the diagnostic formulations specified in the recently 
published ICD-11. The ITQ measures 12 core PTSD/
CPTSD items and 6 items on functional impairment using 

a five-point Likert scale ranging from “0, not at all” to “4, 
extremely.” Results of the Chinese translation and initial 
validation of the ITQ using the Hong Kong sample are 
reported elsewhere [47]. The Japanese version followed 
WHO guidelines [41] for forward and backward transla-
tion. Diagnostic criteria for PTSD require a score of 2 or 
above for at least one of the two items from each PTSD 
symptom cluster (Re-experiencing, Avoidance, and Sense 
of Threat), and endorsement of at least one item on func-
tional impairment. Diagnostic criteria for CPTSD requires 
meeting PTSD diagnosis, and scoring 2 or above for at 
least one of the two items from each symptom cluster that 
reflect “disturbances in self-organization” (i.e., Affective 
Dysregulation, Negative Self-Concept, and Disturbed 
Relationships) and endorsement of at least one item on 
functional impairment associated with these symptoms. 
Since the organizing principles of the ICD-11 stipulate 
that a person may be diagnosed with PTSD or CPTSD, 
but not both, participants were dichotomized into “PTSD/
CPTSD” and “no trauma diagnosis.” The internal con-
sistencies of the two subscales were good across the four 
samples, ranging from 0.84 to 0.89 for the PTSD items and 
0.86–0.90 for the CPTSD items.

Demographic information on participant age and gender 
was also assessed and served as control variables.

Statistical analysis

Data analysis was performed using STATA SE14.1 [48]. 
First, participant age, gender, ACE exposure/score, and 
mental health outcomes in the full sample were described 
using summary statistics. Then, latent class analysis was 
performed using the Penn State LCA Stata Plugin [49] to 
identify patterns of ACE exposure based on the dichoto-
mized responses to the 13 ACE categories (i.e., “exposed” 
and “not exposed”). ACE categories were entered into 1-, 
2-, 3-, 4-, and 5-class models in an incremental manner. 
The best model was identified based on substantive inter-
pretation and multiple fit statistics, including Akaike’s 
Information Criteria (AIC) [50], Bayesian Information 
Criteria (BIC) [51], sample-size adjusted BIC (ssaBIC) 
[52], Entropy [53], and p value for bootstrap likelihood 
ratio tests (BSLRT) [54]. Most-likely class member-
ship [55] was used to assign participants to their most 
representative class; bivariate associations between class 
membership with ACE exposure/score and mental health 
variables were assessed using Chi-square or ANOVA tests. 
Finally, multiple linear or logistic regressions using robust 
clustering by region (i.e., Hong Kong, China, Taiwan, and 
Japan) were performed to predict each mental health out-
come, controlling for participant age and gender.
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Results

Descriptive statistics of the full sample are presented in 
Table 1. The full sample includes 1346 young adults with 
a mean age of 20 years (SD = 1.55); 67.90% (n = 914) were 
female and 66.27% (n = 892) reported at least one ACE. 
On average, these participants were exposed to between 
1 and 2 ACEs (M = 1.51, SD = 1.63), and scored 5.54 
(SD = 3.44) on depression, 7.83 (SD = 3.63) on anxiety, 

and 40.03 (SD = 13.06) on psychological maladjustment. 
Approximately 6% of participants (n = 75) met diagnos-
tic criteria for PTSD/CPTSD. Figure 1 shows the preva-
lence of ACE exposure by category. The most commonly 
reported ACE was physical abuse (28.08%, n = 378), fol-
lowed by domestic violence (23.33%, n = 314) and parental 
death or separation (19.24%, n = 259). The LCA model fit 
statistics are displayed in Table 2. Although the four-class 
model demonstrated better fit based on AIC and BSLRT 
results, two of the four classes were represented by less 

Table 1   Demographic data and 
mental health outcomes for full 
sample and by class

*Significant difference across classes at p < 0.01 from ANOVA or Chi-square tests

Full sample
(n = 1346, 100.00%)

Class 1: Low ACEs
(n = 1023, 76.00%)

Class 2: 
Household 
Violence
(n = 277, 
20.58%)

Class 3: House-
hold Dysfunction
(n = 46, 3.42%)

Mean age in years (SD) 20.00 (1.55) 19.94 (1.53) 20.12 (1.59) 20.65 (1.65)
Female (n, %) 914 (67.90) 700 (68.43) 188 (67.87) 26 (56.52)
Region (n, %)
 Hong Kong 428 (31.80) 279 (27.27) 139 (50.18) 10 (21.74)
 China 340 (25.26) 285 (27.86) 45 (26.25) 10 (21.74)
 Taiwan 254 (18.87) 194 (18.96) 42 (15.15) 18 (39.13)
 Japan 324 (24.07) 265 (25.90) 51 (18.41) 8 (17.39)

At least one ACE* (n, %) 892 (66.27) 569 (55.62) 277 (100.00) 46 (100.00)
ACE score* (SD) 1.51 (1.63) 0.79 (0.85) 3.56 (1.29) 5.07 (1.51)
Depression* (SD) 5.54 (3.44) 5.27 (3.30) 6.50 (3.78) 5.74 (3.34)
Anxiety* (SD) 7.83 (3.63) 7.41 (3.45) 9.29 (3.89) 8.59 (3.80)
Maladjustment* (SD) 40.03 (13.06) 38.39 (12.52) 45.73 (13.37) 42.33 (13.42)
PTSD/CPTSD* (n, %) 75 (5.57) 35 (3.42) 33 (11.91) 7 (15.22)

Fig. 1   Percentage of participants exposed to each ACE in full sample and across three classes
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than 50 participants. Furthermore, prior LCA simulations 
showed that BIC and ssaBIC values are the superior cri-
teria statistics for selecting the best class structure [54]. 
Therefore, the three-class model was selected based on 
parsimony, lowest BIC and ssaBIC values, and best preci-
sion in model classification (i.e., highest entropy).

Figure 2 depicts the item-response probabilities of each 
ACE for the three classes. The largest class was labeled 
Class 1: Low ACEs, and represents the majority of par-
ticipants (76.00%, n = 1023). Participants in this class had 
low likelihood of endorsement across all ACE categories 
(< 0.20). The second largest class was labeled Class 2: 
Household Violence, and represents 20.58% (n = 277) of 
the participants. This class had the highest probabilities of 
endorsing exposures to physical abuse (0.81), emotional 
abuse (0.54), and witnessing domestic violence (0.68), 
and relatively low probabilities of endorsing other ACEs 
(< 0.30). The final class represents a minority of the partici-
pants (3.42%, n = 46), and was labeled Class 3: Household 

Dysfunction. Participants in this class had high probabilities 
of endorsing ACEs related to serious household dysfunction, 
including family member substance use (0.73), incarcera-
tion (0.50), and mental illness (0.73); parental separation 
or death (0.69); and witnessing domestic violence (0.61). 
Participants in this class also had higher probabilities of 
endorsing exposure to physical neglect (0.20), sexual abuse 
(0.38), and collective violence (0.17) compared with other 
classes. The observed rates of exposure by ACE category in 
each class are displayed in Fig. 1.

Bivariate analyses show that ACE exposure/score, 
depression, anxiety, maladjustment, and proportion meet-
ing diagnosis for PTSD/CPTSD significantly differed by 
class membership (see Table 1). No significant difference in 
age, gender, or region was observed across classes. Multiple 
regression analyses show that class membership significantly 
predicted all mental health outcomes. As shown in Table 3, 
those in Class 2: Household Violence reported significantly 
higher depression and maladjustment symptoms compared 

Table 2   Fit indices for latent 
class analysis for 1–5 models

Final model selected is in bold
AIC Akaike information criteria, BIC Bayesian information criteria, ssaBIC sample-size adjusted BIC, 
BSLRT bootstrapped likelihood ratio test

Class Log likelihood AIC BIC ssaBIC Entropy BSLRT p value

1 − 5716.38 1852.35 1920.02 1878.72 – –
2 − 5309.41 1066.40 1206.93 1121.17 0.77 0.01
3 − 5240.23 956.05 1169.45 1039.21 0.85 0.01
4 − 5214.14 931.86 1218.13 1043.42 0.83 0.01
5 − 5206.23 944.06 1303.20 1084.01 0.76 1.0

Fig. 2   Item-response probabilities for 13 ACEs across three classes
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with those in Class 1: Low ACEs, controlling for age and 
gender; no significant differences were found between those 
in Class 1: Low ACEs and Class 3: Household Dysfunction. 
Separately, both Class 2: Household Violence and Class 
3: Household Dysfunction had significantly higher anxi-
ety symptoms and odds for meeting diagnostic criteria for 
PTSD/CPTSD, controlling for age and gender, compared 
with Class 1: Low ACEs. In particular, the odds for screen-
ing positive for PTSD/CPTSD was higher for those in Class 
3: Household Dysfunction (OR = 4.74, SE = 0.24) than those 
in Class 2: Household Violence (OR = 3.75, SE = 0.66) when 
compared with those in Class 1: Low ACEs.

Discussion

The present findings corroborate with our previous study 
[9], and validate a distinct pattern of ACE exposure in East 
Asia marked by exposures to multiple forms of household 
violence (i.e., physical abuse, emotional abuse, and wit-
nessing domestic violence) in the absence of other serious 
household dysfunction. Although our results were not gener-
ated from a representative sample, the proportion of young 
adults endorsing this ACE pattern (20.58%) were similar 
to that reported in a representative survey of 1093 Hong 
Kong children, where 18.1% reported co-occurring child 
physical abuse and severe intimate partner violence in the 
household [56]. Another study of dual victimization to inter-
parental violence and physical abuse in a national survey of 
Taiwanese college students reported a co-occurrence rate 
of 11.3% [38], which corresponds with the comparatively 
lower rates of young adults from Taiwan representing this 
class (15.15%). Nonetheless, our results demonstrated that 
growing up in violent but otherwise well-functioning house-
holds is a relatively common experience among children in 
East Asia. It is possible that culturally ingrained values and 
beliefs, such as patriarchal norms, endorsement of physi-
cal punishment, and normalization of family violence, may 
increase children’s exposure to both direct and indirect forms 

of violence at home [20, 57, 58], and potentiate the risk for 
this unique pattern of ACE exposure in this cultural group.

Separately, we uncovered an ACE pattern with high prob-
abilities for multiple serious household dysfunction (i.e., 
Class 3), akin to those reported in other pattern-based ACE 
studies using Western samples [7, 25]. However, the propor-
tion of young adults represented by this class was relatively 
small (3.42%), supporting prior assertions that non-violence-
based ACEs in more conservative Asian cultures are rela-
tively rare [30]. Furthermore, young adults representing this 
class were also exposed to a significantly higher number 
of ACEs on average compared with those in other classes 
(i.e., ACE score of 5.07 versus 0.79 for Class 1 and 3.56 
for Class 2), indicating that serious household dysfunctions, 
although rare, likely co-occur and heighten risks for other 
forms of ACEs. Importantly, we found that despite having a 
higher ACE score, those in Class 3: Household Dysfunction 
appeared to fare better in terms of their mental health than 
those in Class 2: Household Violence (except posttraumatic 
stress) when compared with those in Class 1: Low ACEs. 
This finding contradicts recent work demonstrating latent 
class and cumulative risk approaches provide largely simi-
lar outcomes predictions among US young adults [25], and 
provides further support that young adults’ mental health, 
at least under certain contexts, are more closely linked with 
the nature and pattern of ACE co-occurrence rather than the 
number of ACEs [34].

Our study was the first to associate different mental health 
outcomes with unique ACE patterns among young adults in 
East Asia. We observed that mental health outcomes sig-
nificantly differed across classes, but demographic variables 
(i.e., age, gender, and region) did not. Specifically, those 
in Class 2: Household Violence reported higher depression 
and maladjustment symptoms compared with those with 
low ACEs, but this was not the case for those in Class 3: 
Household Dysfunction. These findings support prior work, 
demonstrating that certain types of ACEs (i.e., child mal-
treatment) may individually contribute more adverse mental 
health outcomes compared with other ACEs (e.g., serious 
household dysfunctions) [7, 59]. Indeed, one study found 

Table 3   Multiple regression analyses predicting mental health outcomes by class membership (n = 1346)

All analyses adjusted for clustering by region (i.e., Hong Kong, China, Taiwan, and Japan); 95% CI, 95% confidence interval
*Significant at p < 0.05; **significant at p < 0.01

Predictors Depression coefficient (95% CI) Anxiety coefficient (95% CI) Maladjustment 
coefficient (95% CI)

PTSD/CPTSD
odds ratio (95% CI)

Class (Ref: Class 1: Low ACEs)
 Class 2: Household Violence 1.23* (0.10, 2.36) 1.88** (1.19, 2.57) 7.26* (3.33, 11.20) 3.75** (2.65, 5.31)
 Class 3: Household Dysfunction 0.43 (− 1.50, 2.36) 1.18** (0.68, 168) 3.84 (− 2.88, 10.56) 4.74** (4.30, 5.23)

Age − 0.04 (− 0.43, 0.36) − 0.02 (− 0.34, 0.29) 0.62* (0.09, 1.15) 1.12 (0.96, 1.30)
Gender (Ref: Male) − 0.54 (− 1.98, 0.91) − 0.13 (− 0.73, 0.46) 2.74** (1.37, 4.12) 1.11 (0.87, 1.42)
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that physical abuse or neglect by a caregiver had the strong-
est independent association with depression among other 
forms of victimization or adversities [3]. In the context of 
witnessing domestic violence, which was unequivocally 
high across Classes 2 and 3, prior studies demonstrated that 
depression and maladjustment symptoms were significantly 
higher among those who also felt personally threatened by 
the violence (e.g., physical abuse or other child-directed 
aggression) [38, 60, 61]. On the other hand, anxiety and 
posttraumatic stress symptoms were higher in both Classes 
2 and 3 when compared with those with low ACEs (Class 
1). These findings correspond with prior research suggest-
ing ACEs, regardless of their presentation, universally tap 
into fear and danger, and serve as the earliest roots of devel-
opmental psychopathology for fear-related disorders [62]. 
Furthermore, perceived threat and control from chronic and 
multiple ACEs have been associated with greater odds for 
clinically significant levels of posttraumatic stress in chil-
dren [60]. Together, our findings point to how typologies 
of ACE exposure vary by context, and may differentially 
impact mental health outcomes by early adulthood.

Several study limitations are noted. First, the generaliz-
ability of our findings was limited by the convenience nature 
of participant sampling and a 55% completion rate among 
those who entered the survey weblink; the study samples 
across regions were also largely homogenous (i.e., educated 
young people enrolled in an undergraduate degree program). 
It is possible that sampling from other community-based or 
clinical settings may uncover additional patterns of ACE 
exposure. Second, although an anonymous online survey 
format was used, retrospective self-reports of ACEs may still 
be biased from inaccurate recall or social desirability among 
young adults [63]. Nonetheless, emerging evidence shows 
that the associations between ACEs and reported health out-
comes found using retrospective data can be confirmed with 
prospective data [64]. We also did not account for age of 
onset or duration of different ACEs, or exposure to trauma 
after age 18, which may have significant impacts on mental 
health by early adulthood. Third, our cross-sectional study 
design precluded understanding how psychopathology may 
develop or change over time. Finally, instruments employed 
in Japan were not formally validated, but we translated the 
survey items with strict adherence to published guidelines.

In spite of the above limitations, our observation that 
different types of adverse mental health outcomes are asso-
ciated with different patterns of ACEs in young East Asian 
adults has three important implications. First, our findings 
suggest that ACE screening should focus on the ACE pat-
terns rather than the number of ACEs. This is an important 
finding, because many proposed ACE screening programs 
for children were designed to generate a total ACE score, 
and typically involve assessing symptoms or reactions to 
traumatic stress in relation to their cumulative exposure 

[65, 66]. The early identification of certain ACE expo-
sure patterns in children may help to predict the risk of 
developing specific mental disorders in young adulthood, 
and hence afford an opportunity to identify children that 
would benefit from targeted early interventions. This may 
be particularly useful in cases where children have not yet 
exhibited obvious reactions to their ACEs, as there is often 
a significant time lag between identification, referral, and 
receiving appropriate treatment for posttraumatic stress or 
other mental health disorders [67].

Second, prevention and intervention approaches to 
mitigate the negative consequences of ACEs need to be 
specific to context and culture. For example, family-based 
interventions that aim to improve adaptive family func-
tioning and strengthen the individual resilience of young 
people have shown to mitigate the negative outcomes of 
ACE exposure on mental health in adulthood [68]. These 
intervention targets may have higher therapeutic potential 
in cultures that emphasize preserving family harmony and 
protecting family honor, such as East Asia [38]. Further-
more, our results support that exposure to multiple and 
often co-occurring forms of household dysfunctions does 
not necessarily lead to poorer mental health outcomes; 
prior research also suggests this to be the case if the child-
hood holding environment remains positive [59]. This is 
particularly salient for collectivistic societies, such as East 
Asia, where children from dysfunctional households may 
still receive quality care from extended kinship or neigh-
bors in the wider community [69]. Thus, these positive 
cultural tenets could also form the basis for wider com-
munity-based preventative and intervention strategies to 
foster positive child development and resilience building 
in the context of ACEs.

Finally, the findings from our study might be useful for 
promoting public awareness of the mental health conse-
quences of ACE exposure in East Asian populations. This 
information may be of particular relevance in this cultural 
setting, where the magnitude of the long-term negative 
effects of household violence are not fully recognized due 
to the normalization and trivialization of physical assault 
and emotional aggression in the home [20, 70]. More cul-
ture-based research is needed to further understand ACE 
patterns across settings and their associated outcomes to 
tailor culturally congruent and effective approaches to sup-
port those exposed to adversities early in life. To this end, 
given the rich history of East Asian diasporas and increas-
ing globalization, future research should also explore 
whether and how ACE exposure and its identification and 
mitigation may differ for immigrant and non-immigrant 
Asian communities.
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