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Abstract
Background Maternal history of adverse childhood experiences (ACEs) has been found to be associated with 
children’s health outcomes. However, the underlying mechanisms were unclear. This study aimed to examine the 
association between maternal ACEs and behavioral problems in their preschool offspring and to explore the potential 
mediating role of maternal parenting styles in the association.

Methods A cross-sectional study was conducted involving 4243 mother-child dyads in Chengdu, China. Mothers 
completed the Adverse Childhood Experiences-International Questionnaire (ACE-IQ) to assess their history of ACEs 
(i.e., physical abuse, emotional abuse, physical neglect, emotional neglect, witnessing domestic violence, household 
substance abuse, household mental illness, incarcerated household member, parental separation or divorce, parental 
death, bullying, and community violence), the short Egna Minnen Beträffande Uppfostran Parent Form (S-EMBU-P) to 
evaluate their parenting styles (i.e., emotional warmth, rejection, and overprotection), and the 48-item Conners’ Parent 
Rating Scale (CPRS-48) to measure behavioral problems in their children. Logistic regression models were established 
to examine the association between cumulative number of maternal ACEs and children’s behavioral problems. The 
mediating role of parenting styles in this association was explored by generalized structural equation models (GSEM).

Results Of the participating mothers, 85.8% (n = 3641) reported having experienced at least one type of ACE. 
Children of mothers with ≥2 ACEs showed a significantly increased risk of behavioral problems across all dimensions, 
including conduct problems, learning problems, psychosomatic problems, impulsive-hyperactive, anxiety, and 
hyperactivity index, in both crude and adjusted models (all p-values < 0.05). Dose-response patterns were also 
observed between the cumulative number of maternal ACEs and children’s behavioral problems. In addition, 
maternal parenting styles of rejection emerged as a significant mediator, accounting for approximately 8.4–15.0% of 
the associations.
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Background
Adverse childhood experiences (ACEs) include various 
forms of traumatic or stressful events that occurred dur-
ing the early years of life [1]. These experiences range 
from maltreatment of neglect and abuse to household 
dysfunctions, such as witnessing domestic violence or 
growing up in the absence of parents, as well as living in 
an unsafe community [2]. Cumulative studies have docu-
mented a significant association between exposure to 
ACEs and impairment in an individual’s physical, emo-
tional, and cognitive development during adolescence 
[3–5]. These detrimental effects may persist into adult-
hood, leading to increased risk of mental and physical 
diseases later in life [6–8].

In recent years, emerging research has also highlighted 
the intergenerational transmission of ACEs, establishing 
an association between maternal ACEs and children’s 
behavioral and health outcomes [9–11]. For example, 
a cross-sectional study of 4243 mother-child dyads has 
indicated that preschool children with maternal ACE 
exposure tended to have poorer health-related quality of 
life [9]. In addition, a US-based cross-sectional study has 
revealed a positive association between mothers experi-
encing four or more ACEs and children’s poor behavioral 
outcomes [10]. Similarly, another cross-sectional study 
conducted in China has also found that maternal ACEs 
was linked to increased risk of behaviors problems in 
their preschool offspring [11].

The mechanisms underlying the link between mater-
nal ACEs and children’s outcomes have not been fully 
elucidated. One possible explanation is related to parent-
ing styles, a multifaced factor that has been found to be 
closely associated with children’s physical, psychologi-
cal, and social development [12]. Parenting styles refer 
to how parents support, communicate, discipline, and 
supervise their children, which include two primary 
dimensions, i.e., warmth and strictness [13]. Previous 
studies have shown that mothers who had experienced 
adversities during childhood were more likely to adopt 
problematic parenting styles towards their children, such 
as low parental sensitivity, difficulty in setting boundar-
ies, and high aggressiveness [14, 15], which in turn could 
increase the risk of their children developing behavioral 
problems [16]. Furthermore, parenting styles in China 
differ from those in other cultures [17, 18], potentially 
yielding a different association with behavioral problems 

in their children [19]. Nevertheless, studies exploring the 
role of parenting styles in the association between mater-
nal ACEs and children’s behaviors have produced mixed 
findings and have predominantly been conducted in 
North America and Europe [20–24]. Based on the afore-
mentioned evidence, we hypothesized that parenting 
styles might serve as a potential mediator in the associa-
tion between maternal exposure to ACEs and behavioral 
problems in Chinese preschool children.

Therefore, this study aimed to replicate the findings 
from previous research that demonstrated an association 
between maternal ACEs and behavioral problems in their 
preschool children. The possible mediating role of mater-
nal parenting styles in this association was also evaluated 
in the context of Chinese culture.

Methods
Study design and participants
This cross-sectional study was conducted from May 
to July 2021 in Chengdu, a megacity located in western 
China. It consists of 12 urban districts, 5 county-level cit-
ies, and 3 counties. To select representative children from 
preschools, we adopted a multistage sampling strategy. 
First, 4 urban districts, 2 county-level cities, and 1 county 
were randomly selected. Second, two preschools were 
further randomly chosen from each selected area, with 
14 preschools in total. Last, all children in the selected 
preschools and their parents were invited to join the 
study. In total, caregivers of 5102 preschool children have 
finished an online questionnaire (response rate: 86.5%). 
We have further excluded 795 children as the question-
naires were answered by their fathers, 23 children with 
answers from their grandparents or other caregivers, and 
41 children with misreport of age, leaving 4243 mother-
child dyads in the current analysis.

Ethical approval for the study was obtained from Sun 
Yat-sen University (Reference number: 2021[116]), and 
informed consent was obtained from each parent prior to 
participation.

Measurement of maternal ACEs
Maternal ACE exposure was measured by the Adverse 
Childhood Experiences-International Questionnaire 
(ACE-IQ), which has been validated in Chinese popu-
lation [25]. It consists of 29 items covering childhood 
adversities of abuse, neglect, household challenges, and 

Conclusions Our findings indicated an intergenerational association of maternal ACEs with behavioral problems 
in preschool offspring, which was mediated by maternal parenting styles of rejection. Early screening and targeted 
intervention strategies are critical to mitigate the downstream consequences of maternal ACEs on young children’s 
outcomes. Providing support and resources to improve parenting skills may prove beneficial.
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exposure to community and collective violence. We 
excluded four items of sexual abuse given the sensitivity 
of it in Chinese culture and four items of collective vio-
lence as it was uncommon in China. The final question-
naire was comprised of 21 items measuring 12 types of 
ACEs, i.e., physical abuse (2 items), emotional abuse (2 
items), physical neglect (3 items), emotional neglect (2 
items), witnessing domestic violence (3 items), household 
substance abuse (1 item), household mental illness (1 
item), incarcerated household member (1 item), parental 
separation or divorce (1 item), parental death (1 item), 
bullying (1 item), and community violence (3 items). 
Table S1 [see Additional file 1] provides a list of the 
detailed questionnaire items and definitions of positive 
answers to each ACE category. Mothers who reported 
a positive answer to any item within a specific ACE cat-
egory were considered exposed and given a code of 1 for 
that category. Cumulative ACE scores ranging from 0 to 
12 were then determined by adding up the scores for each 
of the 12 types of ACEs. These scores were then binned 
into 5 categories: (1) 0 ACE, (2) 1 ACE, (3) 2 ACEs, (4) 3 
ACEs, and (5) ≥4 ACEs.

Measurement of maternal parenting styles
Mothers self-reported their parenting styles by the short 
Egna Minnen Beträffande Uppfostran Parent Form 
(S-EMBU-P), a 21-item questionnaire that measures 
three dimensions, including emotional warmth (7 items), 
rejection (6 items), and overprotection (8 items) [26]. 
The questionnaire has been validated in Chinese popu-
lation and the reliability coefficient was 0.93 in the cur-
rent study [27]. All questionnaire items were rated on a 
4-point Likert scale (1 = never, 2 = seldom, 3 = often, and 
4 = most of the time). To generate a score for each parent-
ing style, the scores of all items within the correspond-
ing dimension were summed. A higher score indicated 
greater levels of emotional warmth, rejective behaviors, 
and overprotection from mothers, respectively.

Measurement of children’s behavioral problems
Children’s behavioral problems were reported by their 
mothers using the 48-item Conners’ Parent Rating 
Scale (CPRS-48), which was demonstrated to be valid 
in Chinese children [28]. It includes five dimensions of 
behavioral problems, i.e., conduct problems (12 items), 
learning problems (4 items), psychosomatic problems (5 
items), impulsive-hyperactive (4 items), and anxiety (4 
items). In addition, a hyperactivity index was constructed 
with 10 items that are considered to be the most sensitive 
to the effects of treatment [29]. Each item was rated on a 
4-point Likert scale (0 = never, 1 = occasionally, 2 = often, 
and 3 = very often). The severity of each behavioral prob-
lem was represented by the average score of all items 
in the corresponding dimension. For each dimension, 

children with a score ≥90th percentile were considered as 
having symptoms of problematic behaviors [30].

Covariates
Mothers
Mothers self-reported their age, current marital sta-
tus (1 = married and 2 = unmarried), educational level 
(1 = junior high school or below, 2 = senior high school, 
and 3 = bachelor’s degree or above), monthly per-capita 
income (1 = 5000 RMB or below, 2 = 5001 ~ 10,000 RMB, 
3 = 10,001 RMB or above, and 4 = uncertain, where 1 US$ 
≈ 6.92 RMB), and negative emotional states over the past 
week.

Negative emotional states of depression, anxiety, and 
stress over the past week were measured with the Depres-
sion Anxiety Stress Scale-21 (DASS-21), which has been 
validated in Chinese population [31]. Each type of nega-
tive emotional state contains seven 4-point Likert items 
(0 = did not apply to me at all, 1 = applied to me to some 
degree, or some of the time, 2 = applied to me a consider-
able degree, or a good part of the time, 3 = applied to me 
very much, or most of the time) and a summary score can 
be further generated respectively [32]. To define negative 
emotional states, cutoff points of 9, 7, and 14 were used 
for depression, anxiety, and stress, respectively.

Children
Mothers reported their children’s age, gender (1 = boys, 
2 = girls), whether the children were the only child in the 
family (0 = no and 1 = yes), and who their primary caregiv-
ers were (1 = mothers, 2 = fathers, and 3 = others).

Statistical analysis
Maternal and children’s characteristics were presented 
as mean (SD) for continuous variables and frequency 
(percentage) for categorical variables. One-way analy-
sis of variance (ANOVA) and Chi-square tests were 
applied to compare continuous and categorical variables 
by maternal ACE groups, respectively. To explore the 
dose-response patterns of characteristics across different 
maternal ACE groups, we performed polynomial con-
trasts of ANOVA trend tests for continuous variables and 
Mantel-Haenszel statistic for categorical variables.

The associations between maternal ACE exposure and 
behavioral problems in offspring were examined by logis-
tic regression models. We first established crude models, 
and then controlled for maternal age, current marital sta-
tus, educational level, monthly per-capita income, nega-
tive emotional states, as well as children’s age, gender, 
single-child status, and primary caregivers in the adjusted 
models. The results were presented as odds ratios (OR) 
and its 95% confidential intervals (CIs). Trend tests were 
also performed to portray dose-response patterns.
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To evaluate the mediation role of maternal parenting 
styles, generalized structural equation models (GSEM) 
were applied with adjustment for aforementioned 
covariates. Unstandardized estimated coefficients were 
presented for direct, indirect, and total effects. The boot-
strapping procedure with 1000 samples was further per-
formed to obtain the bias-corrected 95% CI.

All statistical analyses were performed using Stata/
SE 17.0 (StataCorp, College Station, TX). A two-tailed 
p < 0.05 was considered statistically significant.

Results
Of the 4243 mothers included, 85.8% (n = 3641) experi-
enced at least one ACE and 13.7% (n = 579) were exposed 
to four or more ACEs. Table  1 displays the comparison 
of maternal and children’s characteristics by maternal 
ACE groups. Compared to mothers without any ACE 
exposure, those experienced four or more ACEs were 
more likely to report unmarried status and negative emo-
tional states. In terms of parenting styles, mothers with 
four or more ACEs reported lower level of emotional 
warmth and higher level of rejection and overprotection 
than their counterparts without history of ACEs. Of the 
4243 children included, the mean age was 4.6 (SD = 1.0) 
years and 51.7% (n = 2193) were boys. Children of moth-
ers who were exposed to a greater number of ACEs were 
more likely to be the only child in the family. In addition, 
higher prevalence of children’s behavioral problems was 
observed in all dimensions when the number of maternal 
ACEs increased.

The association between maternal ACEs and chil-
dren’s behavioral problems was presented in Table  2. 
In the crude model, children of mothers with one or 
more ACE exposure had significantly higher risk of con-
duct problems, psychosomatic problems, anxiety, and 
hyperactivity index, compared to those without mater-
nal ACE exposure. However, only children with two or 
more maternal ACEs were at increased risk of learning 
problems and impulsive-hyperactive. As the number of 
maternal ACEs increased, the risk of children’s behav-
ioral problems also increased across all dimensions (all 
p values for trend < 0.001). After adjustment for covari-
ates, the association between maternal ACEs and dif-
ferent types of behavioral problems were weakened, but 
remained significant with dose-response patterns. Spe-
cifically, children of mothers exposed to four or more 
ACEs had 4.99 (95%CI: 2.69 to 9.26), 4.23 (95%CI: 2.43 
to 7.35), 3.25 (95%CI: 1.89 to 5.57), 3.99 (95%CI: 2.32 to 
6.86), 3.52 (95%CI: 1.77 to 7.00), and 3.71 (95%CI: 2.25 to 
6.11) times increased odds of conduct problems, learning 
problems, psychosomatic problems, impulsive-hyperac-
tive, anxiety, and hyperactivity index, respectively.

Since maternal exposure to two or more ACEs was sig-
nificantly associated with children’s behavioral problems 

across all dimensions, we converted maternal ACE 
scores into a binary variable for mediation analyses, i.e., 
< 2 ACEs and ≥ 2 ACEs. The mediating effect of maternal 
parenting styles was presented in Table 3 and Fig. 1. After 
adjustment for covariates, maternal exposure to ≥ 2 ACEs 
was significantly associated with parenting styles of rejec-
tion (β = 0.37, 95%CI: 0.26 to 0.48). However, the asso-
ciation of maternal ACEs with emotional warmth and 
overprotection was not statistically significant. In addi-
tion, maternal parenting style of rejection was positively 
associated with all dimensions of behavioral problems 
(OR = 1.36, 95%CI: 1.27 to 1.46 for conduct problems, 
OR = 1.22, 95%CI: 1.15 to 1.31 for learning problems, 
OR = 1.18, 95%CI: 1.11 to 1.26 for psychosomatic prob-
lems, OR = 1.30, 95%CI: 1.21 to 1.40 for impulsive-hyper-
active, OR = 1.22, 95%CI: 1.13 to 1.32 for anxiety, and 
OR = 1.34, 95%CI: 1.26 to 1.44 for hyperactivity index), 
while overprotection was associated with increased odds 
of conduct problems (OR = 1.06, 95%CI: 1.01 to 1.12) and 
psychosomatic problems (OR = 1.09, 95%CI: 1.04 to 1.15). 
In the contrary, emotional warmth was negatively associ-
ated with children’s conduct problems (OR = 0.94, 95%CI: 
0.91 to 0.96), psychosomatic problems (OR = 0.95, 95%CI: 
0.93 to 0.98), anxiety (OR = 0.94, 95%CI: 0.91 to 0.97), and 
hyperactivity index (OR = 0.96, 95%CI: 0.94 to 0.99).

Furthermore, maternal parenting styles of rejection 
was a significant mediator in the association of mater-
nal ACEs and children’s behavioral problems (OR = 1.12, 
95%CI: 1.08 to 1.17 for conduct problems, OR = 1.08, 
95%CI: 1.05 to 1.12 for learning problems, OR = 1.06, 
95%CI: 1.04 to 1.10 for psychosomatic problems, 
OR = 1.10, 95%CI: 1.06 to 1.15 for impulsive-hyperactive, 
OR = 1.08, 95%CI: 1.04 to 1.12 for anxiety, and OR = 1.12, 
95%CI: 1.08 to 1.17 for hyperactivity index). The propor-
tion of mediation ranged from 8.4% for both learning 
problems and psychosomatic problems to 15.0% for con-
duct problems. Neither emotional warmth nor overpro-
tection significantly mediated the association between 
maternal ACEs and children’s behavioral problems.

Discussion
In this cross-sectional study, we found a significant asso-
ciation between maternal exposure to ACEs and pre-
school children’s behavioral problems. Dose-response 
patterns were also observed in the associations. In addi-
tion, maternal parenting styles of rejection was a signifi-
cant mediator, accounting for approximately 8.4–15.0% 
of the associations. Neither maternal emotional warmth 
nor overprotection emerged as significant mediators in 
the association of maternal ACE exposure with behav-
ioral problems in their preschool offspring.

Our findings revealed a dose-response association 
between maternal exposure to ACEs and the risk of 
behavioral problems in their children, which aligned 
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with previous studies [11, 33–35]. For example, a cross-
sectional study of 7318 preschool children has reported 
a significant link between maternal ACEs and children’s 
behavioral problems (aOR = 2.91, 95% CI: 2.45–3.45) 
[11]. A prospective study that followed 1994 mothers 
from pregnancy until their child reached 3 years of age 
has shown that children of mothers with ACE exposure 
were at a higher risk of both internalizing and externaliz-
ing behaviors [33]. Another cohort study of 1030 mother-
child dyads has found a small yet significant association 

of maternal ACEs with internalizing behaviors in the next 
generation aged between 4 and 6 years [34]. A system-
atic review including 11 relevant studies has also illus-
trated that maternal ACEs was significantly associated 
with children’s externalizing behavioral problems, such 
as inattention, hyperactivity, impulsivity, and aggression 
[35].

Although the exact mechanisms underlying the asso-
ciation between maternal ACEs and children’s behavioral 
problems were unclear, several possible explanations 

Table 2 Association between maternal ACEs and children’s behavioral problems
Behavioral problems OR (95%CI) by number of ACEs p-val-

ue for 
trend

0 1 2 3 ≥4

Crude model

Conduct problems Ref 2.65 (1.48, 4.75) * 3.60 (1.95, 6.64) * 6.45 (3.44, 12.12) * 8.67 (4.79, 15.68) * < 0.001

Learning problems Ref 1.65 (0.98, 2.80) 2.84 (1.64, 4.92) * 4.30 (2.41, 7.69) * 5.92 (3.47, 10.10) * < 0.001

Psychosomatic problems Ref 1.76 (1.07, 2.89) * 3.20 (1.91, 5.36) * 3.63 (2.06, 6.38) * 4.64 (2.77, 7.77) * < 0.001

Impulsive-hyperactive Ref 1.56 (0.93, 2.61) 2.24 (1.29, 3.88) * 4.06 (2.29, 7.18) * 5.82 (3.45, 9.79) * < 0.001

Anxiety Ref 2.46 (1.30, 4.64) * 3.16 (1.62, 6.18) * 6.72 (3.41, 13.25) * 7.03 (3.68, 13.45) * < 0.001

Hyperactivity index Ref 1.65 (1.04, 2.63) * 2.42 (1.47, 3.97) * 4.23 (2.52, 7.10) * 5.91 (3.67, 9.50) * < 0.001

Adjusted modela

Conduct problems Ref 2.08 (1.15, 3.73) * 2.69 (1.45, 5.01) * 4.25 (2.21, 8.16) * 4.99 (2.69, 9.26) * < 0.001

Learning problems Ref 1.40 (0.82, 2.38) 2.39 (1.37, 4.18) * 3.31 (1.82, 6.00) * 4.23 (2.43, 7.35) * < 0.001

Psychosomatic problems Ref 1.59 (0.97, 2.63) 2.83 (1.69, 4.75) * 2.82 (1.59, 4.99) * 3.25 (1.89, 5.57) * < 0.001

Impulsive-hyperactive Ref 1.28 (0.76, 2.16) 1.82 (1.04, 3.18) * 2.89 (1.61, 5.20) * 3.99 (2.32, 6.86) * < 0.001

Anxiety Ref 2.01 (1.05, 3.82) * 2.41 (1.22, 4.79) * 4.17 (2.06, 8.44) * 3.52 (1.77, 7.00) * < 0.001

Hyperactivity index Ref 1.31 (0.82, 2.11) 1.88 (1.13, 3.12) * 2.95 (1.72, 5.05) * 3.71 (2.25, 6.11) * < 0.001
ACEs adverse childhood experiences
aAdjusted models were controlled for maternal age, current marital status, educational level, monthly per-capita income, negative emotional states, as well as 
children’s age, gender, single-child status, and primary caregivers

*p-value < 0.05

Table 3 The mediation effects of maternal parenting styles in the association between maternal ACEs and children’s behavioral 
problems

OR (95% CI) by maternal ACEsa Propor-
tion of 
mediationb

Direct effect Indirect effect via parenting styles Total effect

Emotional 
warmth

Rejection Overprotection

Conduct problems 1.90 (1.49, 
2.47) *

1.00 (0.99, 1.03) 1.12 (1.08, 
1.17) *

1.01 (1.00, 1.03) 2.16 (1.67, 
2.82) *

15.0%

Learning problems 2.27 (1.72, 
2.98) *

1.00 (0.99, 1.00) 1.08 (1.05, 
1.12) *

1.00 (1.00, 1.02) 2.46 (1.85, 
3.22) *

8.4%

Psychosomatic problems 1.92 (1.50, 
2.43) *

1.00 (0.99, 1.02) 1.06 (1.04, 
1.10) *

1.01 (1.00, 1.04) 2.07 (1.64, 
2.64) *

8.4%

Impulsive-hyperactive 2.09 (1.57, 
2.72) *

1.00 (0.99, 1.01) 1.10 (1.06, 
1.15) *

1.00 (1.00, 1.02) 2.32 (1.74, 
2.98) *

11.6%

Anxiety 1.68 (1.26, 
2.27) *

1.00 (0.99, 1.02) 1.08 (1.04, 
1.12) *

1.01 (1.00, 1.03) 1.83 (1.39, 
2.47) *

12.3%

Hyperactivity index 2.01 (1.58, 
2.57) *

1.00 (0.99, 1.02) 1.12 (1.08, 
1.17) *

1.01 (1.00, 1.02) 2.27 (1.77, 
2.91) *

13.4%

ACEs adverse childhood experiences
aModels were controlled for maternal age, current marital status, educational level, monthly per-capita income, negative emotional states, as well as children’s age, 
gender, single-child status, and primary caregivers
bProportion of mediation was calculated as the indirect effect via parenting styles divided by the total effect if the indirect effect was statistically significant

*p-value < 0.05
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might account for such associations. First, experience 
of childhood adversity is known to generate chronic 
stress, which could result in long-term alterations in 
stress response systems, including heightened hypotha-
lamic-pituitary-adrenal (HPA) axis reactivity [36]. When 
women with ACEs become pregnant, these alterations, 
such as elevated concentration of stress hormones, may 
affect fetal development through impaired placental 
functioning and unfavorable uterine environment [37]. 
In addition, stress stemming from childhood adversity is 
associated with risky health behaviors during pregnancy, 
including smoking, alcohol use, and illicit drug use [38]. 
All these prenatal and perinatal factors have been dem-
onstrated to be associated with the development of off-
spring behavioral problems later in life [36, 39, 40]. 
Second, experiencing ACEs might lead to negative emo-
tions in mothers, such as depression and anxiety [8, 41], 
which has been recognized as significant risk factors for 
behavioral problems in their children [42]. In addition, 
these negative emotions could impede a mother’s ability 
to provide responsive and sensitive care to her children 
[43], thereby increasing the risk of behavioral problems 
in their children [44]. Third, previous research has dem-
onstrated that ACEs were associated with low socio-
economic status, such as low educational attainment, 
unemployment, and limited financial income [45]. These 
conditions may aggravate the parent-child relationship 
and diminish the quality of the family environment, sub-
sequently contributing to the development of children’s 
behavioral problems [46].

We have also found that maternal parenting styles of 
rejection was a significant mediator in the association 
between maternal ACEs and children’s behavioral prob-
lems, which was in line with previous studies [20, 34]. 
For example, a follow-up study of 488 mother and their 
children has indicated that mothers who were exposed 
to ACEs were more likely to report parenting stress and 
employ punitive and aggressive parenting behaviors, 
which were significantly linked to children’s externalizing 
behaviors [20]. Another longitudinal study has found that 
mothers with ACE exposure struggled to provide positive 
parenting behaviors for their children, which in turn was 
associated with children’s internalizing behaviors [34]. 
However, a prospective study of 490 mother-child dyads 
has found that maternal responsive parenting behaviors 
were not significant mediators in the association between 
maternal ACEs of abuse and children’s internalizing 
problems [47]. Another US-based cohort study has even 
shown that maternal ACEs of maltreatment were not 
significant predictors of parenting quality [21]. The dis-
crepancies in findings could be attributed to variations in 
parenting styles measured and different ACE indicators 
collected across investigations [24]. In addition, previous 
studies have suggested that maternal mental health was a 
proximal mediator in the association of maternal ACEs 
and children’s outcomes [47, 48]. Our findings confirmed 
the mediating role of parenting styles after adjustment 
for maternal negative emotional states, emphasizing 
the independent impacts of ACE exposure on parenting 
practices and the importance of family-level mediators.

Fig. 1 The mediation effects of maternal parenting styles in the association between maternal ACEs and children’s behavioral problems
ACEs adverse childhood experiences
 *p < 0.05, **p < 0.01, ***p < 0.001
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Our study utilized a sufficient number of mother-child 
dyads, which reinforced the statistical power. We fur-
ther investigated the mediating role of parenting styles 
in the association between maternal ACEs and children’s 
behavioral problems. As mothers play crucial roles in 
shaping young children’s growth and development, our 
findings offer importance intervention implications. Nev-
ertheless, several drawbacks of this study deserve further 
discussion. First, this study has a cross-sectional design. 
Previous evidence suggests that the association between 
parental styles and children’s behavioral problems was 
bidirectional [16]. Future longitudinal studies are neces-
sary to further investigate the temporal link of maternal 
ACEs, parenting styles, and children’s behavioral prob-
lems. Second, although we have applied a multistage 
sampling strategy, all mother-child dyads were recruited 
from a single megacity in southwest China. The gener-
alizability to other parts of China, particularly the rural 
areas, should be further confirmed. Third, maternal ACEs 
were collected based on retrospective measurements, 
which were subject to recall bias. Even though previous 
research has proven the reliability of retrospective ACE 
data [49], future investigation should further confirm 
whether these associations were present between pro-
spective measured ACEs and children’s health outcomes. 
Fourth, although several established confounders have 
been adjusted in multivariate data analyses, we cannot 
rule out the presence of residual confounders, which 
might influence the observed association [30, 50, 51]. In 
addition, previous studies have demonstrated that neu-
rological problems and physical complaints were linked 
to behavioral problems in children [52, 53]. Neverthe-
less, due to data unavailability, we were unable to exam-
ine the potential impact of these factors on the observed 
association.

Conclusions
In conclusion, this cross-sectional study showed that 
maternal ACEs were significantly associated with behav-
ioral outcomes in Chinese preschool children. The results 
further support the mediating role of maternal parenting 
styles of rejection in this association. From one side, our 
study underscores the importance of identifying mothers 
with a history of ACEs and providing timely and appro-
priate support to their children, which might reduce the 
risk of behavioral problems in the offspring. From the 
other side, interventions targeting at improving parenting 
skills and fostering secure attachment might be an effec-
tive strategy to mitigate the detrimental consequences 
of maternal ACEs on children’s behaviors. Nevertheless, 
further randomized controlled trials are needed to con-
firm the conclusions and elucidate the possible mecha-
nism underlying the intergenerational transmission of 
ACEs.

Abbreviations
ACEs  Adverse childhood experiences
ACE-IQ  Adverse Childhood Experiences-International Questionnaire
S-EMBU-P  Short Egna Minnen Beträffande Uppfostran Parent Form
CPRS-48  48-item Conners’ Parent Rating Scale
DASS-21  Depression Anxiety Stress Scale-21
SD  Standard deviation
ANOVA  Analysis of Variance
OR  Odds ratios
CI  Confidence interval
GSEM  Generalized structural equation models
HPA  Hypothalamic-pituitary-adrenal

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13034-023-00646-3.

Supplementary Material 1

Acknowledgements
We thank the participating preschool children and their parents for the time 
they dedicated to take part in the research.

Authors’ contributions
SL carried out the initial analyses, drafted the initial manuscript, and reviewed 
and revised the manuscript; DC carried out the initial analyses, collected the 
data, and reviewed and revised the manuscript; CL, LL collected the data, and 
reviewed and revised the manuscript; WC, YR, YZ, and FX reviewed and revised 
the manuscript; VYG conceptualized and designed the study, coordinated and 
supervised the study, drafted the initial manuscript, and reviewed and revised 
the manuscript; All authors read and approved the final manuscript.

Funding
This work was supported by grants from the National Natural Science 
Foundation of China (grant number 82204069), the Fundamental Research 
Funds for the Central Universities, Sun Yat-sen University (Grant number 
22qntd4201), and the start-up fund from Sun Yat-sen University (grant number 
51000-18841211). The funding source had no role in the design or conduct 
of the study; collection, management, analysis and interpretation of data; 
preparation, review, or approval of the manuscript; or decision to submit the 
manuscript for publication.

Data Availability
The datasets used and analyzed during the current study are not publicly 
available for ethical and privacy reasons but are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval for this study was granted by the Ethics Committee of School 
of Public Health, Sun Yat-sen University with an approval number of 2021[116]. 
Informed consent was obtained from each parent prior to participation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Epidemiology, School of Public Health, Sun Yat-sen 
University, Guangzhou, Guangdong, China
2School of Medicine, Chengdu Women’s and Children’s Central Hospital, 
University of Electronic Science and Technology of China, Chengdu, 
Sichuan, China
3Chengdu Jintang County Maternal and Child Health Hospital, Chengdu, 
Sichuan, China

https://doi.org/10.1186/s13034-023-00646-3
https://doi.org/10.1186/s13034-023-00646-3


Page 10 of 11Luo et al. Child and Adolescent Psychiatry and Mental Health           (2023) 17:95 

4Chengdu Qingyang District Maternal and Child Health Hospital, 
Chengdu, Sichuan, China

Received: 10 May 2023 / Accepted: 28 July 2023

References
1. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, et al. 

Relationship of childhood abuse and Household Dysfunction to many of the 
leading causes of death in adults. Am J Prev Med. 1998;14(4):245–58.

2. Anda RF, Butchart A, Felitti VJ, Brown DW. Building a Framework for Global 
Surveillance of the Public Health Implications of adverse childhood experi-
ences. Am J Prev Med. 2010;39(1):93–8.

3. Flaherty EG, Thompson R, Dubowitz H, Harvey EM, English DJ, Proctor LJ, et al. 
Adverse childhood Experiences and Child Health in Early Adolescence. JAMA 
Pediatr. 2013;167(7):622–9.

4. Gajos JM, Miller CR, Leban L, Cropsey KL. Adverse childhood experiences and 
adolescent mental health: understanding the roles of gender and teenage 
risk and protective factors. J Affect Disord. 2022;314:303–8.

5. Lambert HK, King KM, Monahan KC, McLaughlin KA. Differential associations 
of threat and deprivation with emotion regulation and cognitive control in 
adolescence. Dev Psychopathol. 2017;29(3):929–40.

6. Lin L, Chen W, Sun W, Chen M, Li J, Shen J, et al. Associations between 
adverse childhood experiences and obesity in a developing country: a cross-
sectional study among middle-aged and older chinese adults. Int J Environ 
Res Public Health. 2022;19(11):6796.

7. Lin L, Wang HH, Lu C, Chen W, Guo VY. Adverse childhood experiences and 
subsequent chronic Diseases among Middle-aged or older adults in China 
and Associations with demographic and socioeconomic characteristics. 
JAMA Netw Open. 2021;4(10):e2130143–e.

8. Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton C, et al. The 
effect of multiple adverse childhood experiences on health: a systematic 
review and meta-analysis. The Lancet Public Health. 2017;2(8):e356–e66.

9. Chen D, Lin L, Li C, Chen W, Zhang Y, Ren Y, et al. Maternal adverse childhood 
experiences and health-related quality of life in preschool children: a cross-
sectional study. Child Adolesc Psychiatry Mental Health. 2023;17(1):19.

10. Schickedanz A, Halfon N, Sastry N, Chung PJ. Parents’ adverse childhood 
experiences and their children’s behavioral health problems. Pediatrics. 
2018;142(2):e20180023.

11. Wang XY, Yin GZ, Guo F, Hu HL, Jiang ZC, Li SQ et al. Associations of maternal 
adverse childhood experiences with behavioral problems in Preschool 
Children. J interpers Violence. 2021:20.

12. Luo S, Lin L, Chen W, Li C, Ren Y, Zhang M, et al. Association between 
maternal intimate partner violence and health-related quality of life in their 
preschool children: the mediating role of maternal parenting styles. Front 
Psychiatry. 2022;13:996971.

13. Maccoby E, Martin J. Socialization in the context of the family: parent-child 
interaction. In: Hetherington EM, editor. Handbook of child psychology: 
socialization, personality, and social development. Volume 4. New York, NY: 
Wiley.[Google Scholar]; 1983. pp. 1–101.

14. Savage L-É, Tarabulsy GM, Pearson J, Collin-Vézina D, Gagné L-M. Maternal 
history of childhood maltreatment and later parenting behavior: a meta-
analysis. Dev Psychopathol. 2019;31(1):9–21.

15. Lomanowska AM, Boivin M, Hertzman C, Fleming AS. Parenting begets par-
enting: a neurobiological perspective on early adversity and the transmission 
of parenting styles across generations. Neuroscience. 2017;342:120–39.

16. Guo YW, Zhang YQ, Wu CA, Yin XN, Zhang JY, Wu JB et al. Bidirectional 
associations between parenting styles and conduct problems in chinese pre-
school children: the Shenzhen Longhua Child Cohort Study. Psychol Health 
Med. 2021:1–14.

17. Chao RK. Beyond parental control and authoritarian parenting style: under-
standing chinese parenting through the Cultural notion of training. Child 
Dev. 1994;65(4):1111.

18. Zhang W, Wei X, Ji L, Chen L, Deater-Deckard K. Reconsidering parenting in 
Chinese Culture: subtypes, Stability, and change of maternal parenting style 
during early adolescence. J Youth Adolesc. 2017;46(5):1117–36.

19. Pinquart M, Kauser R. Do the associations of parenting styles with behavior 
problems and academic achievement vary by culture? Results from a meta-
analysis. Cult Divers Ethnic Minor Psychol. 2018;24(1):75–100.

20. Yoon Y, Cederbaum JA, Mennen FE, Traube DE, Chou C-P, Lee JO. Linkage 
between teen mother’s childhood adversity and externalizing behaviors 
in their children at age 11: three aspects of parenting. Child Abuse Negl. 
2019;88:326–36.

21. Bosquet Enlow M, Englund MM, Egeland B. Maternal childhood maltreat-
ment history and child Mental Health: mechanisms in intergenerational 
Effects. J Clin Child Adolesc Psychol. 2018;47(sup1):47–S62.

22. Rijlaarsdam J, Stevens GWJM, Jansen PW, Ringoot AP, Jaddoe VWV, Hofman 
A, et al. Maternal childhood maltreatment and offspring emotional and 
behavioral problems: maternal and paternal mechanisms of risk transmission. 
Child Maltreat. 2014;19(2):67–78.

23. Esteves K, Gray SAO, Theall KP, Drury SS. Impact of physical abuse on internal-
izing Behavior Across Generations. J Child Fam stud. 2017;26(10):2753–61.

24. Ma X, Biaggi A, Sacchi C, Lawrence AJ, Chen P-J, Pollard R, et al. Mediators and 
moderators in the relationship between maternal childhood adversity and 
children’s emotional and behavioural development: a systematic review and 
meta-analysis. Psychol Med. 2022;52(10):1817–37.

25. Ho GWK, Chan ACY, Chien WT, Bressington DT, Karatzias T. Examining 
patterns of adversity in chinese young adults using the adverse child-
hood Experiences-International Questionnaire (ACE-IQ). Child Abuse Negl. 
2019;88:179–88.

26. Arrindell WA, Sanavio E, Aguilar G, Sica C, Hatzichristou C, Eisemann M, et al. 
The development of a short form of the EMBU: its appraisal with students in 
Greece, Guatemala, Hungary and Italy. Pers Indiv Differ. 1999;27(4):613–28.

27. Jiang J, Lu Z, Jiang B, Xu Y. Revision of the short-form Egna Minnen av Barn-
doms Uppfostran for Chinese. Psychol Dev Educ. 2010;26(01):94–9.

28. Fan J, Du Y, Wang L. The norm and reliability of the Conners parent Symp-
tom Questionnaire in Chinese urban children. Shanghai Arch Psychiatry. 
2005;17(6):321–3.

29. Gianarris WJ, Golden CJ, Greene L. THE CONNERS’ PARENT RATING SCALES: A 
CRITICAL REVIEW OF THE LITERATURE. Clin Psychol Rev. 2001;21(7):1061–93.

30. Xiang H, Lin L, Chen W, Li C, Liu X, Li J et al. Associations of excessive screen 
time and early screen exposure with health-related quality of life and behav-
ioral problems among children attending preschools. BMC Public Health. 
2022;22.

31. Wang K, Shi HS, Geng FL, Zou LQ, Tan SP, Wang Y, et al. Cross-cultural valida-
tion of the Depression anxiety stress Scale-21 in China. Psychol Assess. 
2016;28(5):E88–E100.

32. Lovibond PF, Lovibond SH. The structure of negative emotional states: 
comparison of the Depression anxiety stress scales (DASS) with the Beck 
Depression and anxiety inventories. Behav Res Ther. 1995;33(3):335–43.

33. McDonald SW, Madigan S, Racine N, Benzies K, Tomfohr L, Tough S. Maternal 
adverse childhood experiences, mental health, and child behaviour at age 3: 
the all our families community cohort study. Prev Med. 2019;118:286–94.

34. Shih EW, Ahmad SI, Bush NR, Roubinov D, Tylavsky F, Graff C et al. A path 
model examination: maternal anxiety and parenting mediate the association 
between maternal adverse childhood experiences and children’s internal-
izing behaviors. Psychol Med. 2021:1–11.

35. Cooke JE, Racine N, Pador P, Madigan S. Maternal adverse childhood 
experiences and child behavior problems: a systematic review. Pediatrics. 
2021;148(3):15.

36. Thomas JC, Magel C, Tomfohr-Madsen L, Madigan S, Letourneau N, Campbell 
TS, et al. Adverse childhood experiences and HPA axis function in pregnant 
women. Horm Behav. 2018;102:10–22.

37. Buss C, Entringer S, Moog NK, Toepfer P, Fair DA, Simhan HN, et al. Inter-
generational transmission of maternal childhood maltreatment exposure: 
implications for fetal Brain Development. J Am Acad Child Adolesc Psychiatry. 
2017;56(5):373–82.

38. Chung EK, Nurmohamed L, Mathew L, Elo IT, Coyne JC, Culhane JF. Risky 
Health Behaviors among mothers-to-Be: the impact of adverse childhood 
experiences. Acad Pediatr. 2010;10(4):245–51.

39. Ruisch IH, Dietrich A, Glennon JC, Buitelaar JK, Hoekstra PJ. Maternal 
substance use during pregnancy and offspring conduct problems: a meta-
analysis. Neurosci Biobehav Rev. 2018;84:325–36.

40. Huang L, Wang Y, Zhang L, Zheng Z, Zhu TT, Qu Y, et al. Maternal smoking 
and Attention-Deficit/Hyperactivity disorder in offspring: a Meta-analysis. 
Pediatrics. 2018;141(1):11.

41. Lin L, Cao B, Chen WQ, Li JH, Zhang YY, Guo VYW. Association of childhood 
threat and deprivation with depressive symptoms and the moderating role 



Page 11 of 11Luo et al. Child and Adolescent Psychiatry and Mental Health           (2023) 17:95 

of current economic status among middle-aged and older adults in China. 
Soc Psychiatry Psychiatr Epidemiol. 2022:10.

42. Goodman SH, Rouse MH, Connell AM, Broth MR, Hall CM, Heyward D. Mater-
nal depression and child psychopathology: a Meta-Analytic Review. Clin 
Child Fam Psychol Rev. 2011;14(1):1–27.

43. Ierardi E, Ferro V, Trovato A, Tambelli R, Riva Crugnola C. Maternal and paternal 
depression and anxiety: their relationship with mother-infant interactions at 
3 months. Arch Women Ment Health. 2019;22(4):527–33.

44. Tamis-LeMonda CS, Briggs RD, McClowry SG, Snow DL. Maternal control 
and sensitivity, child gender, and maternal education in relation to children’s 
behavioral outcomes in african american families. J Appl Dev Psychol. 
2009;30(3):321–31.

45. Metzler M, Merrick MT, Klevens J, Ports KA, Ford DC. Adverse childhood 
experiences and life opportunities: shifting the narrative. Child Youth Serv 
Rev. 2017;72:141–9.

46. Hosokawa R, Katsura T. Effect of socioeconomic status on behavioral prob-
lems from preschool to early elementary school – a japanese longitudinal 
study. PLoS ONE. 2018;13(5):e0197961.

47. Madigan S, Wade M, Plamondon A, Jenkins J, MATERNAL ABUSE HISTORY. 
POSTPARTUM DEPRESSION, AND PARENTING: LINKS WITH PRESCHOOLERS’ 
INTERNALIZING PROBLEMS. Infant Mental Health Journal. 2015;36(2):146–55.

48. Hanetz-Gamliel K, Dollberg DG. Links between mothers’ ACEs, their psycho-
pathology and parenting, and their children’s behavior problems-A media-
tion model. Front Psychiatry. 2022;13:13.

49. Baldwin JR, Reuben A, Newbury JB, Danese A. Agreement between prospec-
tive and retrospective measures of Childhood Maltreatment. JAMA Psychia-
try. 2019;76(6):584.

50. Guo VYW, Wong CKH, Wong RSM, Yu EYT, Ip P, Lam CLK. Spillover effects of 
maternal chronic disease on children’s quality of life and behaviors among 
low-income families. Patient. 2018;11(6):625–35.

51. Guo VY, Yu EYT, Wong RSM, Ip P, Tiwari AFY, Wong CKH, et al. Maternal mental 
quality of life mediates the associations between intimate partner abuse 
against mothers and their children’s behaviours and quality of life in low-
income chinese families. Qual Life Res. 2017;26(12):3297–306.

52. Pinquart M, Shen Y. Behavior problems in children and adolescents with 
chronic physical illness: a Meta-analysis. J Pediatr Psychol. 2011;36(9):1003–16.

53. Taylor HG, Orchinik LJ, Minich N, Dietrich A, Nuss K, Wright M, et al. Symptoms 
of persistent behavior problems in children with mild traumatic brain Injury. J 
Head Trauma Rehabilitation. 2015;30(5):302–10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Maternal adverse childhood experiences and behavioral problems in preschool offspring: the mediation role of parenting styles
	Abstract
	Background
	Methods
	Study design and participants
	Measurement of maternal ACEs
	Measurement of maternal parenting styles
	Measurement of children’s behavioral problems
	Covariates
	Mothers
	Children


	Statistical analysis
	Results
	Discussion
	Conclusions
	References


