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Objective Adverse childhood experiences (ACEs) are associated with negative physical and mental health outcomes across the lifespan,
but research on intergenerational transmission of maternal ACEs and its impact on the offspring’s mental health problems are limited. The
study examines the effects of maternal ACEs on the risk of internalizing or externalizing problems among offspring.

Methods There were 450 mother-child dyads. Mothers completed the Adverse Childhood Experiences Questionnaire. The child out-
comes included internalizing and externalizing problems assessed by the Korean Child Behavior Checklist (K-CBCL) and Korean Youth
Self-Report (K-YSR), depression assessed by the Center for Epidemiological Studies Depression Scale for Children (CES-DC) and anxi-
ety assessed by the Screen for Child Anxiety Related Emotional Disorders (SCARED).

Results 36.1% of mothers experienced at least one ACE, and 11.1% experienced three or more ACEs. Cumulative maternal ACEs were
associated with internalizing problems, externalizing problems, depression and anxiety in the offspring. Household dysfunction from ma-
ternal ACEs was significantly associated with delinquent behavior, anxiety/depression, and somatic complaints in the offspring.

Conclusion The findings support the hypothesis that maternal ACEs are related to mental health problems in the offspring. Further re-
search is needed to determine the factors mediating intergenerational transmission as well as intervention strategies to prevent ACEs and

mental health problems in the offspring.
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INTRODUCTION

Felitti et al.' labeled child abuse, neglect, and household
dysfunctional family environment as adverse childhood ex-
periences (ACEs). Furthermore, they reported that ACEs in-
fluence health and well-being throughout the lifespan, add-
ing that there are several serial adverse mechanisms, such as
disrupted neurodevelopment, social/emotional/cognitive im-
pairment, adoption of health risk behavior, disease/disability/
social problems, and early death.” Meta-analysis studies about
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ACEs also show that ACEs are associated with a wide variety
of outcomes, including psychosocial/behavioral and medical
problems, and ACEs are a major risk factor for many health
conditions. In addition, multiple ACEs pose a risk for the next
generation (e.g., violence, mental illness, and substance abuse).**

Previous studies have also shown that ACEs can affect mul-
tiple generations; individuals who experienced ACEs may
have children who experience ACEs, such as inadequate
housing and food insecurity, as well.>” In a prospective study
of 400 mothers and children, the mother’s physical abuse ex-
perience predicted the childs abuse experience within two
years of life,’ and in a cohort study of 14,256 children and par-
ents in the UK, parents with a history of childhood abuse were
all more likely to be investigated for maltreatment or to have
a child placed on the child protection register.” Mothers’ ex-
periences of child abuse predicted behavior problems of ado-
lescent offspring." It has been reported that the mother’s ex-
perience of child maltreatment affects children’s emotional
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behavior problems such as internalizing and externalizing
problems.'"" McDonnell et al." reported that maternal child-
hood maltreatment directly predicted higher levels of mal-
adaptive infant socioemotional problems; furthermore, ma-
ternal household dysfunction was indirectly related to infant
socioemotional problems. A recent meta-analysis about inter-
generational effect of maternal ACEs reported that maternal
childhood maltreatment had a significant effect on the off-
pring’s depression and internalizing behaviors."

However, most ACE studies focus on specific ACE experi-
ences, such as physical abuse and neglect, and there are few
studies on the cumulative risk of maternal ACEs on the men-
tal health of the offspring. Additionally, few studies have re-
ported the effects of maternal ACEs—child abuse, neglect, and
household dysfunction—on internalizing and externalizing
problems of the offspring.

The present study thus aims to examine the frequency of
maternal ACEs and analyze the effects of the cumulative im-
pact of the maternal ACE level, as well as child abuse, neglect,
and household dysfunction, on offspring’s internalizing and
externalizing problems.

METHODS

Participants and procedure

The present study was conducted in Jeju, Korea among
mothers with offspring aged 6 to 18 who had been attending
school for more than 6 months. Two elementary schools, mid-
dle schools, and high schools were selected with the coopera-
tion of the Jeju Island Office of Education. All schools were
public schools and evenly distributed in the downtown (Jeju-
si) and suburban areas (Seogiposi). A guideline about the pres-
ent study was distributed in the form of notices for parents
from the school. Of 3,594 students, a total of 463 mother-
child dyads voluntarily participated in the present study and
completed questionnaires. Among the eligible participants,
450 (97.2%) had data for study outcomes (ACE questionnaires,
CBCL or YSR). The socioeconomic status (SES, high/mid-
dle/low) and maternal education level were collected. Writ-
ten informed consent was obtained from mothers and their
offspring, respectively. Data were collected from September
to December 2017. The current study procedures were ap-
proved by the Institutional Review Board of Jeju National
University Hospital (No. 2018-08-004).

Measures

The ACE questionnaire asks retrospectively about child
abuse, child neglect, and growing up with household dysfunc-
tion before the age of 18."'° It includes 10 ACE items: emotional
abuse, physical abuse, sexual abuse, emotional neglect, physi-
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cal neglect, parental separation or divorce, mother treated vi-
olently, substance abuse in the household, mental illness in
the household, and incarcerated household member.

If the answer to the ACE item is “Yes,” it is given a score of
1 point, and the total score (range: 0-10 ACEs) is the sum of
item scores. The total score was dichotomized at multiple
cutoff values (1-3), like in previous research.'”'® In the pres-
ent study, the total scores were classified based on scores of 0,
1, 2, 3, or above considering the sample distribution. Child
abuse (emotional, physical, and sexual abuse), child neglect
(emotional and physical neglect), and household dysfunc-
tion (parental separation or divorce, mother treated violently,
substance abuse in the household, mental illness in the house-
hold, and an incarcerated household member) scores were
used to analyze the impact of ACE internalizing and external-
izing problems of offspring. The Cronbach o of the present
study was 0.692.

The Child Behavior Checklist and Youth Self-Report de-
veloped by Achenbach and Edelbrock' were used to evaluate
mental health problems in children and adolescents respec-
tively. The Korean Child Behavior Checklist (K-CBCL) and
Korean Youth Self Report (K-YSR), which has been used in
many studies, "
vided into competence and syndrome subscales. The syn-
drome subscale consists of eight empirically based symptoms
(anxiety/depression, withdrawal/depression, somatic com-

was used in the present study. The scale is di-

plaints, social problems, thought problems, attention prob-
lems, delinquent behavior, and aggressive behavior). There
are two broad-band scales: internalizing and externalizing
problems. Internalizing problems are represented as the sum
of anxious/depressed, withdrawn/depressed, and somatic
complaints scores. Externalizing problems combine delin-
quent behavior and aggressive behavior scores. T-scores are
based on general population norms and defined as the con-
version of a raw score to an age- and sex-standardized score
in the general child and adolescent population. In the present
study, mothers reported the K-CBCL of offspring aged 6-12
years, whereas middle and high school students over the age
of 12 were evaluated by the K-YSR.

The Center for Epidemiological Studies Depression Scale
for Children (CES-DC) is a depression inventory developed
by the National Institute of Mental Health (NIMH) to measure
the degree of depressive symptoms in children. It has excel-
lent validity, specificity, and sensitivity for children and ado-
lescents aged 6-17 years.”> The CES-DC consists of 20 ques-
tions that measure the symptoms of depression over the past
week and is scored on a 4-point scale: 0=not at all (less than
1 day); 1=little (1-2 days); 2=some (34 days); 3: a lot (5-7 days).
The total score is obtained by totaling the scores, wherein high-
er total scores indicate more severe depressive symptoms. In
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the present study, the CES-DC scale standardized for Korea
was used.”

We used the Screen for Child Anxiety Related Emotional
Disorders (SCARED), developed by Birmaher et al.,** to screen
for signs of anxiety disorders in children. It is a self-report
scale consisting of 41 questions. The items are scored from 0
to 2, representing not at all, sometimes, and often respective-
ly. Higher scores were related to higher levels of anxiety. In the
present study, the SCARED scale standardized for Korea was
used.”

The Beck Depression Inventory (BDI-II), a self-report scale
developed by Beck et al.,”® is based on the criteria for depres-
sive disorder in the Diagnostic and Statistical Manual of Men-
tal disorders-IV (DSM-IV). In addition, it consists of 21 ques-
tions about cognitive, emotional, and physiological symptoms
of depression. It is scored on a Likert-type scale from 0 to 3
points, and the scores for the 21 questions are summarized;
the total score thus ranges from 0 to 62 points, where the
higher score indicates a more severe depression. In the pres-
ent study, the BDI-II was used to evaluate the severity of ma-
ternal depression; we used the standarized scale for Korea
(Cronbach’s a=0.91).”

Statistical analysis

Descriptive data were produced for the demographic char-
acteristics of the study subjects. Descriptive analysis was per-
formed for the frequency of each ACE item and the frequen-
cy of 0, 1, 2, 3, or above score for the total ACE score. For

Table 1. Demographic characteristics of study sample (N=450)

comparison between groups, the internalizing and external-
izing T-scores were analyzed using an independent sample
T-test. Analysis of variance (ANOVA) was conducted to com-
pare the difference between the mean T-scores of internaliz-
ing and externalizing according to the total scores of ACEs,
and Bonferroni correction was performed. Multiple linear
regression analysis was used to evaluate the independent ef-
fects of the total ACE score (Model 1) and three ACE domains
(Model 2) on the risk of offspring’s internalizing and exter-
nalizing problems, while adjusting for demographic variables
(socioeconomic status, maternal age, maternal education lev-
el, offspring’s age and sex) and the BDI-II score. Statistics were
significant when p<0.05. All statistical analyses were conduct-
ed using the Windows version of SPSS 18.0 (SPSS, Chicago,
IL, USA).

RESULTS

Sociodemographic characteristics and prevalence
of maternal ACEs

The mean age of the 450 mothers was 42.74%5.73 years, and
272 (62.5%) were more than high school graduates. The mean
age of the offspring was 13.16£3.90 years, and 278 (61.8%)
were female. There were 205 (45.6%) elementary school stu-
dents and 245 (54.4%) children middle school aged and old-
er. Mothers with ACEs had a significantly higher frequency
of low SES, and their children were younger than those with-
out ACEs (Table 1). A total of 163 (36.1%) mothers had more

Maternal ACE (-) Maternal ACE (+)
N=287 N=163 p-value
Mother related variables
Maternal age (mean+SD) 43.08+5.44 42.1416.16 0.102
Maternal education level (N, %) 0.190
High (>high school) 165 (59.4) 107 (68.2)
Middle (high school) 102 (36.7) 45 (28.7)
Low (<middle school) 11 (4.0) 5(3.2)
Socioeconomic status (N, %) 0.009
High 36 (13.0) 23(14.2)
Middle 174 (62.8) 79 (48.8)
Low 67 (24.2) 60 (37.0)
Children related variables
Children’s sex (N, %) Male (113, 39.4), female (174, 60.6) Male (59, 36.2), female (104, 63.8) 0.505
Children’s age (mean®SD) 13.70+3.87 12.19+3.77 <0.001
Children’s education level (N, %) <0.001
Elementary school 111 (38.7) 94 (57.7)
Middle school and above 176 (61.3) 69 (42.3)

ACE, Adverse Childhood Experience; SD, standard deviation
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than one ACE, and 50 (11.1%) had more than three ACEs. Of
the three ACE domains, household dysfunction (n=124; 27.6%)
was the most frequent. Among the 10 ACE items (Table 2),

Table 2. Prevalence of maternal ACEs (N=450)
ACE item by domain (N, %)
Child abuse

1. Emotional abuse 37(8.2)
2. Physical abuse 38(8.4)
3. Sexual abuse 46 (10.2)
Child neglect
4. Emotional neglect 51(11.3)
5. Physical neglect 10 (2.2)
Household dysfunction
6. Parental separation or divorce 55(12.2)
7. Mother treated violently 30 (6.7)
8. Substance abuse in the household 63 (14.0)
9. Mental illness in the household 28(6.2)
10. Incarcerated household member 5(1.1)
ACE domain experienced (N, %)
Child abuse (0-3), >1 89 (19.7)
Child neglect (0-2), =1 56 (12.4)
Household dysfunction (0-5), =1 124 (27.6)
Total ACE score (0-10) (N, %)
0 288 (63.9)
1 67 (14.9)
2 46 (10.2)
>3 (3-8) 50 (11.1)

ACEs, Adverse Childhood Experiences

Table 3. Mean score of CBCL/YSR, CES-DC, SCARED
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substance abuse in the household (n=63; 14.0%) was the most
frequent maternal ACE item, followed by parental separation
or divorce (n=55; 12.2%) and emotional neglect (n=51; 11.3%).

Relationship between maternal ACE and offspring’s
mental health

There were no gender differences in the childrens CBCL
and YSR subscales. Internalizing problems (p<0.001), exter-
nalizing problems (p<0.001), social problems (p<0.001), and
thought problems (p<0.005) were significantly higher in ele-
mentary school students, whereas CES-DC scores were sig-
nificantly higher in adolescents (p=0.015) (Table 3). When
comparing children’s emotional behavior problems accord-
ing to maternal ACEs, increased maternal ACEs were related
to increased internalizing (p<0.001), externalizing (p<0.001),
social (p<0.001), attention (p=0.022), and thought problems
(p<0.001), as well as CES-DC (p=0.019) and SCARED scores
(p=0.002), compared to the group without maternal ACEs
(Table 4).

Associations between maternal ACE and offspring’s
internalizing and externalizing problems

In the multiple linear regression analysis of externalizing
problems of the offspring, higher maternal ACE total scores
were positively associated with delinquent (p=0.003) and ag-
gressive behavior (p=0.021), whereas maternal household dys-
function were positively associated with delinquent behavior
(p=0.004) (Table 5). Similarly, maternal ACE total score were
positively associated with offspring’s anxiety/depression (p=
0.006) and somatic complaints (p=0.012). Maternal child ne-

Total Male Female Children Adolescent
(N=450) (N=172) (N=27g)  PYAE o go0s) (N=245) ~ Pvalue
CBCL/YSR T score (meantSD)

Internalizing problems 49.60+11.47  48.40+10.87 50.32+11.62 0.081 52.671+9.55 47.03*112.29  <0.001**
Anxious/depressed 54.201+6.75 53.514+5.90 54.631+7.21 0.075 55.58+7.14 53.051+6.19 <0.001**
Withdrawn/depressed 54.58+7.01 54.231+6.02 54.80£7.55 0.406 54.78+6.74 54.42+7.23 0.583
Somatic complaints 53.5445.70 53.11+4.71 53.81£6.22 0.178 53.6614.92 53.4416.28 0.686

Externalizing problems 474411143  46.20t12.33 48.22+10.79 0.064 51.3919.52 44.13*+11.87  <0.001**
Delinquent behavior 53.7415.66 53.50%5.61 53.89+5.70 0.476 54.6415.68 52.99+5.55 0.002**
Aggressive behavior 53.1415.58 53.11%6.17 53.1615.20 0.925 54.5315.84 51.97£5.09 <0.001**

Social problems 53.72+5.65 53.4615.36 53.8815.82 0.438 55.07£5.98 52.59%5.10 <0.001**

Thought problems 54.31%6.13 53.81£5.57 54.6216.44 0.174 55.2016.17 53.57£6.00 <0.005**

Attention problems 52.9816.20 52.4814.86 53.2916.89 0.146 53.8215.52 52.28+6.64 0.008**

CES-DC (mean*SD) 14.19+9.88 13.621+9.31 14.54+10.22 0.340 12.95+9.65 15.2249.97 0.015*
SCARED (mean*SD) 17.04+11.92  14.90£10.97 18.36+12.31 0.003 18.06+10.95 16.20+12.63 0.100

*p<0.05; **p<0.01. SD, standard deviation; Children, elementary school student; Adolescent, middle, high school student; CBCL, Child Be-
havior Checklist; YSR, Youth Self-Report; CES-DC, Center for Epidemiological Studies Depression Scale for Children; SCARED, Screen for

Children Anxiety Related Emotional Disorders
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glect experience was positively associated with offspring’s
anxiety/depression (p=0.028) and somatic complaints (p=
0.013) (Table 6).

DISCUSSION

In the present study, maternal ACEs showed a positive cor-
relation with the offspring’s internalizing and externalizing
problems, with three or more ACE experiences being related
to internalizing and externalizing problems in the offspring.
Among them, maternal child neglect was related to anxiety/
depression and somatic complaints in the offspring. Finally,
maternal household dysfunction was a significant factor re-

lated to delinquent behavior in the offspring.

The results of this study are corroborated by previous re-
search. The ALSPAC cohort study of 9,397 mother-child dyad
found that maternal ACEs, both directly and indirectly, pre-
dict preschool offspring’s internalizing and externalizing prob-
lems."? This is consistent with previous studies showing that
maternal childhood maltreatment mediates abuse in the off-
spring and internalizing and externalizing problems in chil-
dren aged 12 and older.***

Our results showed that externalizing problems and inter-
nalizing problems were significantly related to higher mater-
nal ACE scores. Recent cohort study shows that mothers with
three or more ACEs had three-year-old children with many

Table 4. Differences on the offspring’s mental health by the level of maternal ACEs

ACE score
: p-value, post-hoc*
0° (N=287) 1* (N=67) 2¢ (N=46) 34 (N=50)
CBCL/YSR T score (mean+SD)

Internalizing problems 47.70+£11.01 51.37+11.90 52.00+11.37 55.884+10.81 <0.001, d>a
Anxious/depressed 53.15+5.69 55.06+7.80 55.35+7.56 58.04+8.41 <0.001, d>a
Withdrawn/depressed 53.99+6.25 55.54+9.65 54.93+6.87 56.4016.81 0.078
Somatic complaints 52.81%5.04 54.4816.89 54.37£5.53 55.72+6.87 0.002, d>a

Externalizing problems 45.75+11.17 47.73+10.96 49.24+9.93 55.02£11.80 <0.001,d>a, b
Delinquent behavior 53.02+5.30 53.87+4.94 54.07+5.09 57.4417.50 <0.001, d>a, b, c
Aggressive behavior 52.49%4.81 53.16£5.90 53.46%4.87 56.56£8.21 <0.001,d>a, b, ¢

Social problems 52.9514.80 53.84£5.96 55.48+7.69 56.38+6.48 <0.001, ¢, d>a

Thought problems 53.5145.57 55.31+6.60 54.65+5.94 57.30£7.60 <0.001, d>a

Attention problems 52.37+5.86 53.2716.66 54.6316.32 54.6016.92 0.022,d>a

CES-DC (meantSD) 13.53£9.52 13.4249.29 15.11£10.34 18.10£11.47 0.019, d>a
SCARED (mean+tSD) 16.09+11.37 16.16+12.23 17.65+10.92 23.06+13.89 0.002, d>a, b

One-way ANOVA was carried out to determine whether the averages differ in any groups. *bonferroni’s post-hoc test. ACE, Adverse Child-
hood Experience; SD, standard deviation; CBCL, Child Behavior Checklist; YSR, Youth Self-Report; CES-DC, Center for Epidemiological

Studies Depression Scale for Children; SCARED, Screen for Children Anxiety Related Emotional Disorders

Table 5. Multiple linear regression for the offspring’s externalizing problems by maternal ACEs

Delinquent behavior Aggressive behavior
B SE (b) B t p-value B SE (b) B t p-value
Model 1
Total sum of ACE 0.613 0.207 0.153 2.967 0.003** 0.463 0.199 0.117 2.321 0.021*
BDI total score 0.105 0.045 0.120 2.335 0.020* 0.127 0.044 0.148 2927 0.004**
R? 0.083 0.118
Model 2
Child abuse -0.185 0.523 -0.020 -0.353 0.724 0.374 0.506 0.042 0.739 0.461
Child neglect 0.759 0.805 0.051 0.943 0.346 1.153 0.779 0.079 1.481 0.139
Household dysfunction 1.171 0.400 0.162 2.925 0.004** 0.275 0.387 0.039 0.709 0.479
BDI total score 0.105 0.045 0.120 2.327 0.020* 0.130 0.044 0.151 2.979 0.003**
R? 0.093 0.122

Adjusted socioeconomic status, maternal age, maternal education level, offspring’s age and sex. *p<0.05; **p<0.01. ACE, Adverse Childhood
Experience; BDI, Beck Depression Inventory; B, regression coefficient; SE (b), standard error of B; B, standardized regression coefficient
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Table 6. Multiple linear regression for the offspring’s internalizing problems by maternal ACEs

Somatic complaints

SE (b)

Withdrawn/depressed

SE (b)

Anxious/depressed

SE (b)

B p-value

t p-value B

p

p-value B

t

p

B

Model 1

0.139 2.765 0.006** 0.294 0.266  0.058 1.104 0.270 0.542 0.215 0.132 2.515 0.012*

0.250

0.692

Total sum of ACE

0.179 3.548  <0.001**  0.124 0.058  0.113 2.126 0.034* 0.079 0.047 0.089 1.680 0.094

0.055

0.194

BDI total score

0.043

0.026

0.122

RZ

Model 2

-0.105 0.916

-0.006

0.564 0.573 0.189 0.676  0.017 0.279 0.780 -0.058 0.546

0.032

0.636

0.358

Child abuse

0.118 2.201 0.028* 1.409 1.039  0.076 1.356 0.176 2.104 0.840 0.140 2.505 0.013*

0.978

2.153

Child neglect

0.416 -0.043 0.517 -0.005 -0.083 0.934 0.402 0.418 0.055 0.961 0.337

0.815

0.044

0.486

0.396

Household dysfunction

0.055 0.180  3.567  <0.001** 0.126 0.058  0.116 2.171 0.031* 0.077 0.047  0.086 1.633 0.103

0.195

BDI total score

RZ

0.051

0.030

0.128

Adjusted socioeconomic status, maternal age, maternal education level, offspring’s age and sex. *p<0.05; **p<0.01. ACE, Adverse Childhood Experience; BDI, Beck Depression Inventory; B,

regression coeflicient; SE (b), standard error of B; B, standardized regression coefficient
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internalizing and externalizing problems.” Similarly, the re-
sults of present study on school-aged children and adolescents
suggested that the influence of maternal ACEs may lead to in-
ternalizing and externalizing problems of the offspring from
early childhood to adolescence.

The impact of parental child abuse and neglect experience
on offspring psychopathology is relatively well known. In the
present study, maternal household dysfunction, in particular,
was significantly related to offspring’s delinquent behavior.
Previous cohort studies identified chronic family stress—de-
fined as negative life events, marital dissatisfaction, and ma-
ternal depressive symptoms—as a risk factor for externalizing
problems among children four to nine years old.” Separation/
divorce affects high maternal emotional expression and is a
vulnerability factor of externalizing behavior.> A recent study
found a relationship between experiencing household dys-
function and trauma symptoms and anxiety in adolescence.”
And, in cohort study of 8,773 children and adolescents, pa-
rental subclinical drinking problems, mental health problems,
and low educational backgrounds were risk factors for men-
tal health problems such as depression and anxiety.** Bearing
in mind that experiencing household dysfunction is a risk
factor for psychopathology, maternal household dysfunction
can indirectly translate into mental health problems for the
offspring through maternal psychopathology such as depres-
sion and anxiety. Additionally, ACEs—including household
dysfunction, increased economic poverty, divorce, and alco-
hol problems in family members—allow offspring to experi-
ence household dysfunction again, and offspring’s household
dysfunction experience is a risk factor for externalizing prob-
lems.”* Household dysfunction—parental divorce, alcohol-
ism, and mental illness in childhood—continue to affect the
child into adulthood, leading to child maltreatment or involve-
ment with child welfare. The results of this study show that
household dysfunction are important risk factors for inter-
generational transmission of mental health problems. There
is a need for future studies that evaluate the impact of house-
hold dysfunction and the mechanisms of intergenerational
transmission.

In addition, in this study, a history of maternal child neglect
was associated with offspring’s internalizing problems. A pre-
vious study reported that mothers with a high potential to ne-
glect had children who exhibited fewer adaptive behaviors.”
Children of maltreated mothers were at an increased risk for
clinically significant emotional problems.*® Considering re-
sults of a systematic review that suggested that there was a
relationship between maternal childhood emotionally neglect-
ful experiences and adverse parenting outcomes,” the history
of maternal child neglect affects the parenting and is likely to
lead to emotional problems in children.
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In a previous study on the mediating factors of the intergen-
erational transmission of ACEs, insecure attachment indi-
rectly mediated the effects of maternal ACEs on internalizing
and externalizing problems in the offspring.*” Heleniak et al.*!
suggested that there was an association between childhood
maltreatment exposure and elevated emotional reactivity, as
maladaptive responses to distress. And maternal maltreat-
ment history was associated with parenting hostility, mater-
nal emotional unavailability, and decreased maternal sensitiv-
ity.* Maternal emotional unavailability and negative parenting
maybe a important mediating factor. In a recent study, three
or more ACE experiences were associated with postpartum
smoking, binge drinking, depressive and anxious symptoms
in the mother and associated with internalizing and external-

1.** showed

izing difficulties in children,” and Letourneau et a
that maternal ACEs indirectly influenced children’ s behavior
at age two through prenatal and postpartum depression and
anxiety. Therefore, in the future, it may be necessary to inves-
tigate various mediating factors—such as attachment, mater-
nal psychopathology, low socio-economic status, and prenatal
medical risk factor—that lead to internalizing and external-
izing problems in offspring.

There are some limitations to interpreting the results of the
present study. First, the study was conducted in a local area,
thus it is difficult to generalize findings to the entire Korean
population. Second, there may have been recall bias or under-
estimation by self-report, since maternal ACEs were recalled
retrospectively. Third, the present study is a cross-sectional
study, and it is difficult to establish causality. Fourth, the ACE
questionnaire is not a screening scale for clinical symptoms ac-
cording to the cutoff score, and it has not been standardized
in Korea. Fifth, among the voluntary participants, there may
be a sample bias since the subjects concerned about the men-
tal health problems of their children may be included. On the
other hand, mother’s cooperation of study is essential, and con-
sidering the relatively low voluntary participation rate, there
may be a possibility of underestimation due to the absence of a
subject with a offspring’s mental health problem in this study.

Nevertheless, compared to previous studies that mostly fo-
cused on single adversities—such as child abuse—or studies
on offspring’s mental health from infancy to early childhood,
the present study explores the dose-response relations of the
maternal ACEs and offspring’s mental health problems as a
cumulative score. We also evaluated how maternal household
dysfunction experiences affect internalizing or externalizing
problems in school-age and adolescent offspring. Our find-
ings suggest that intergeneration transmission of maternal
ACE:s can have lasting impacts not only on maternal health but
also on the offspring’s mental health. In the future, it is neces-
sary to conduct a prospective longitudinal study about the
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intergenerational transmission of ACEs. To prevent the dete-
rioration of a child’s mental health, previous studies suggest the
effect of parents’ ACEs and mental health screening, as well
as local practical interventions around adversity, trauma, and
resiliency.** Studies on interventions and policies to prevent
ACEs are needed.

Availability of Data and Material

The datasets generated or analyzed during the study are available from
the corresponding author on reasonable request.

Conflicts of Interest

The authors have no potential conflicts of interest to disclose.

Author Contributions

Conceptualization: Young Sook Kwack, Bung-Nyun Kim. Data curation:
Na Ri Kang. Formal analysis: Jeong-Kook Song, Na Ri Kang. Investigation:
all authors. Methodology: all authors. Supervision: Joon Hyuk Park,
Moon-Doo Kim. Writing—original draft: Na Ri Kang. Writing—review &
editing: Duk-Soo Moon, Young Sook Kwack.

ORCID iDs
Na Ri Kang https://orcid.org/0000-0002-2086-0927
Young Sook Kwack https://orcid.org/0000-0002-6071-238X

Jeong-Kook Song
Moon-Doo Kim

https://orcid.org/0000-0002-5902-722X
https://orcid.org/0000-0002-6441-630X

Joon Hyuk Park https://orcid.org/0000-0002-0396-5284
Bung-Nyun Kim https://orcid.org/0000-0002-2403-3291
Duk-Soo Moon https://orcid.org/0000-0001-7878-3410
Funding Statement
None
REFERENCES

1. Felitti V], Anda RE Nordenberg D, Williamson DE Spitz AM, Edwards
V, et al. Relationship of childhood abuse and household dysfunction to
many of the leading causes of death in adults: the Adverse Childhood
Experiences (ACE) Study. Am ] Prev Med 1998;14:245-258.

2. Metzler M, Merrick MT, Klevens J, Ports KA, Ford DC. Adverse child-
hood experiences and life opportunities: shifting the narrative. Child
Youth Serv Rev 2017;72:141-149.

3. Petruccelli K, Davis J, Berman T. Adverse childhood experiences and
associated health outcomes: a systematic review and meta-analysis.
Child Abuse Negl 2019;97:104127.

4. Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton C, et
al. The effect of multiple adverse childhood experiences on health: a sys-
tematic review and meta-analysis. Lancet Public Health 2017;2:¢356-
€366.

5. Sun J, Knowles M, Patel E, Frank DA, Heeren TC, Chilton M. Child-
hood adversity and adult reports of food insecurity among households
with children. Am ] Prev Med 2016;50:561-572.

6. Corman H, Curtis MA, Noonan K, Reichman NE. Maternal depression
as a risk factor for children’s inadequate housing conditions. Soc Sci Med
2016;149:76-83.

7. Chilton M, Knowles M, Bloom SL. The intergenerational circumstanc-
es of household food insecurity and adversity. ] Hunger Environ Nutr
2017;12:269-297.

8. Berlin L], Appleyard K, Dodge KA. Intergenerational continuity in child
maltreatment: mediating mechanisms and implications for prevention.
Child Dev 2011;82:162-176.

9. Sidebotham P, Heron J: ALSPAC Study Team. Child maltreatment in



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

the “children of the nineties™: a cohort study of risk factors. Child Abuse
Negl 2006;30:497-522.

Miranda JK, de la Osa N, Granero R, Ezpeleta L. Maternal experiences
of childhood abuse and intimate partner violence: psychopathology
and functional impairment in clinical children and adolescents. Child
Abuse Negl 2011;35:700-711.

Rijlaarsdam J, Stevens GW, Jansen PW, Ringoot AP, Jaddoe VW, Hof-
man A, et al. Maternal childhood maltreatment and offspring emotion-
al and behavioural problems: maternal and paternal mechanisms of
risk transmission. Child Maltreat 2014;19:67-78.

Plant DT, Jones FW, Pariante CM, Pawlby S. Association between ma-
ternal childhood trauma and offspring childhood psychopathology:
mediation analysis from the ALSPAC cohort. Br ] Psychiatry 2017;211:
144-150.

Moon DS, Bong §J, Kim BN, Kang NR. Association between maternal
adverse childhood experiences and attention-deficit/hyperactivity dis-
order in the offspring: the mediating role of antepartum health risks. J
Korean Acad Child Adolesc Psychiatry 2021;32:28-34.

McDonnell CG, Valentino K. Intergenerational effects of childhood trau-
ma: evaluating pathways among maternal ACEs, perinatal depressive
symptoms, and infant outcomes. Child Maltreat 2016;21:317-326.

Su Y, DArcy C, Meng X. Intergenerational effect of maternal childhood
maltreatment on next generations vulnerability to psychopathology: a
systematic review with meta-analysis. Trauma Violence Abuse 2020
[Online ahead of print]

Koss M, Marks J. Relationship of childhood abuse and household dys-
function to many of the leading causes of death in adults: the adverse
childhood experiences (ACE) study. Am J Prevent Med 1998;14:245-
258.

Jimenez ME, Wade R, Lin Y, Morrow LM, Reichman NE. Adverse ex-
periences in early childhood and kindergarten outcomes. Pediatrics
2016;137:€20151839.

Kalmakis KA, Meyer JS, Chiodo L, Leung K. Adverse childhood expe-
riences and chronic hypothalamic-pituitary—adrenal activity. Stress
2015;18:446-450.

Achenbach TM, Edelbrock CS. Manual for the Child Behavior Check-
list: and Revised Child Behavior Profile. Vermont: University of Ver-
mont, Department of Psychiatry; 1983.

Oh K, Lee H, Hong K, Ha E. Korean Version of Child Behavior Check-
list (K-CBCL). Seoul: ChungAng Aptitude Publishing Co. Ltd; 1997.
Oh KJ, Ha EH, Lee HL, Hong KE. Korean Youth Self Report. Seoul:
JungAng Aptitude Publication; 2001.

Fendrich M, Weissman MM, Warner V. Screening for depressive dis-
order in children and adolescents: validating the center for epidemio-
logic studees depression scale for children. Am J Epidemiol 1990;131:
538-551.

Shin SC, Kim MK, Yun KS, Kim JH, Lee MS, Moon §J, et al. The center
for epidemiologic studies-depression scale: its use in Korea. ] Korean
Neuropsychiatr Assoc 1991;30:752-767.

Birmaher B, Brent DA, Chiappetta L, Bridge J, Monga S, Baugher M.
Psychometric properties of the Screen for Child Anxiety Related Emo-
tional Disorders (SCARED): a replication study. ] Am Acad Child Ad-
olesc Psychiatry 1999;38:1230-1236.

Kim M. A Validation Study of the SCARED: For the Elementay School
Uppergrades and Middle School Students. Seoul: School of Sookmyung
Women's University; 2010.

Beck AT, Steer RA, Brown GK. Manual for the Beck Depression Inven-
tory-II San Antonio, TX: Psychological Corporation; 1996.

Sung H, Kim J, Park Y, Bai D, Lee S, Ahn H. A study on the reliability
and the validity of Korean version of the Beck Depression Inventory-II
(BDI-II). ] Korean Soc Biol Ther Psychiatry 2008;14:201-212.
Agnafors S, Sydsjo G, Dekeyser L, Svedin CG. Symptoms of depression
postpartum and 12 years later-associations to child mental health at 12

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

NR Kang et al.

years of age. Matern Child Health ] 2013;17:405-414.

Choi KW, Houts R, Arseneault L, Pariante C, Sikkema KJ, Moffitt TE.
Maternal depression in the intergenerational transmission of childhood
maltreatment and its sequelae: testing postpartum effects in a longitu-
dinal birth cohort. Dev Psychopathol 2019;31:143-156.

McDonald S, Madigan S, Racine N, Benzies K, Tomfohr L, Tough S. Ma-
ternal adverse childhood experiences, mental health, and child behav-
iour at age 3: the all our families community cohort study. Prev Med 2019;
118:286-294.

Campbell SB, Pierce EW, Moore G, Marakovitz S, Newby K. psychopa-
thology. Boys’ externalizing problems at elementary school age: path-
ways from early behavior problems, maternal control, and family stress.
Dev Psychopathol 1996;8:701-719.

Narayan A, Cicchetti D, Rogosch FA, Toth SL. Interrelations of mater-
nal expressed emotion, maltreatment, and separation/divorce and links
to family conflict and children’s externalizing behavior. ] Abnorm Child
Psychol 2015;43:217-228.

Negriff S. ACEs are not equal: examining the relative impact of house-
hold dysfunction versus childhood maltreatment on mental health in
adolescence. Soc Sci Med 2020;245:112696.

Lund IO, Skurtveit S, Handal M, Bukten A, Torvik FA, Ystrom E, et al.
Association of constellations of parental risk with children’s subsequent
anxiety and depression: findings from a HUNT survey and health reg-
istry study. JAMA Pediatr 2019;173:251-259.

Merrick MT, Ports KA, Ford DC, Afifi TO, Gershoft ET, Grogan-Kay-
lor A. Unpacking the impact of adverse childhood experiences on adult
mental health. Child Abuse Negl 2017;69:10-19.

Font SA, Maguire-Jack K. Pathways from childhood abuse and other
adversities to adult health risks: the role of adult socioeconomic condi-
tions. Child Abuse Negl 2016;51:390-399.

Lounds JJ, Borkowski JG, Whitman TL. The potential for child neglect:
the case of adolescent mothers and their children. Child Maltreat 2006;
11:281-294.

Bosquet Enlow M, Englund MM, Egeland B. Maternal childhood mal-
treatment history and child mental health: mechanisms in intergenera-
tional effects. ] Clin Child Adolesc Psychol 2018;47(sup1):S47-S62.
Hughes M, Cossar J. The relationship between maternal childhood emo-
tional abuse/neglect and parenting outcomes: a systematic review. Child
Abuse Rev 2016;25:31-45.

Cooke JE, Racine N, Plamondon A, Tough S, Madigan S. Maternal ad-
verse childhood experiences, attachment style, and mental health:
pathways of transmission to child behavior problems. Child Abuse Negl
2019;93:27-37.

Heleniak C, Jenness JL, Stoep AV, McCauley E, McLaughlin KA. Child-
hood maltreatment exposure and disruptions in emotion regulation: a
transdiagnostic pathway to adolescent internalizing and externalizing
psychopathology. Cogn Ther Res 2016;40:394-415.

Kluczniok D, Boedeker K, Fuchs A, Hindi Attar C, Fydrich T, Fuehrer
D, et al. Emotional availability in mother-child interaction: the effects
of maternal depression in remission and additional history of childhood
abuse. Depress Anxiety 2016;33:648-657.

Letourneau N, Dewey D, Kaplan BJ, Ntanda H, Novick ], Thomas JC, et
al. Intergenerational transmission of adverse childhood experiences via
maternal depression and anxiety and moderation by child sex. ] Dev
Orig Health Dis 2019;10:88-99.

Johnson K, Woodward A, Swenson S, Weis C, Gunderson M, Deling M,
et al. Parents’ adverse childhood experiences and mental health screen-
ing using home visiting programs: a pilot study. Public Health Nurs 2017;
34:522-530.

Pachter LM, Lieberman L, Bloom SL, Fein JA. Developing a communi-
ty-wide initiative to address childhood adversity and toxic stress: a case
study of the Philadelphia ACE task force. Acad Pediatr 2017;17(75):5130-
S135.

www.psychiatryinvestigation.org 1057



