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Abstract

Objectives: Adverse childhood experiences (ACEs) are
strongly linked to behavioral issues in adolescents, yet the
protective role of family dynamics remains unclear. This
study aims to examine the relationship betwen ACEs and
adolescent behavioral problems while exploring the
moderating role of family functioning.
Methods: The case-control study analyzed secondary data
from the Indonesia National Mental Health Survey (I-
NAMHS) on 198 male adolescents (10–17 years). Conditional
logistic regression and moderation analysis were used to
assess the impact of ACEs on behavioral problems and the
moderating role of family function.
Results: Compared with adolescents with no ACE exposure,
adolescents with 1–2 ACEs had a higher risk of behavioral
problems (OR=5.96, 95% CI [2.29, 15.15], p<0.001), increasing
further with ≥3 ACEs (OR=8.65, 95 % CI [3.21, 23.3], p<0.001).
Positive family function reduced these risks (adjustedOR=4.94
for 1–2 ACEs; OR=6.95 for ≥3 ACEs). Family communication
had the strongest protective effect (OR=0.33–0.41, p<0.05), but
mediation analysis showed family function was not a strong
mediator (OR=2.73, p>0.05).
Conclusions: Family function is a predictive factor in
adolescent behavioral outcomes, serving as a protective
buffer against the negative effects of ACEs. However, it does
not fully mediate this relationship. Future research should

explore additional mediators, such as peer support and
coping strategies, to develop more targeted interventions.
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Introduction

Behavioral problems during adolescence are a growing
concern. These problems encompass persistent disruptive,
aggressive, or antisocial behaviors that interfere with an ad-
olescent’s social, academic, and family functioning [1–4].
Adolescence is a critical developmental stage characterized
by significant physiological, psychological, and social transi-
tions, which can heighten vulnerability to emotional and
behavioral disturbances [5]. The global prevalence of behav-
ioral issues among adolescents was estimated at 5.3 % in 2021,
with a higher occurrence in males (7.2 %) compared to fe-
males (3.37 %) [6]. Similarly, data from the Indonesia National
Mental Health Survey (I-NAMHS) indicate a national preva-
lence of 2.4 % among adolescents aged 10 to 17, with a higher
prevalence in males (3.5 %) than females (1.2 %) [7].

The development of behavioral problems in adolescence
is influenced by a complex interplay of individual, familial,
and environmental factors [1, 2]. Among these, adverse
childhood experiences (ACEs) have been identified as a sig-
nificant risk factor, encompassing exposure to abuse,
neglect, and household dysfunction, all of which contribute
to an increased likelihood of developing behavioral disor-
ders [3, 8]. Adolescents who experience ACEs are at a sub-
stantially higher risk of mental health issues, including post-
traumatic stress disorder (PTSD), anxiety, depression, sui-
cidal behavior, and externalizing problems such as antiso-
cial behavior, interpersonal violence, delinquency, and
impulsivity [9–11]. A large-scale study involving over 64,000
adolescents engaging in rule-breaking behaviors found that
those exposed to four or more ACEs were four times more
likely to develop behavioral problems compared to those
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with fewer or no ACEs [10]. These findings underscore the
profound and long-term impact of ACEs on adolescent psy-
chological and behavioral health.

Nevertheless, some adolescents can overcome the
negative impacts of ACEs and avoid engaging in risky be-
haviors. A well-functioning family is a key element that can
serve as a protective factor in this context [12]. The family is
considered the primary environment where adolescents
learn, grow, and form their identity [13]. Good family func-
tion includes aspects such as emotional support, open
communication, parental involvement, and the formation of
positive norms and values [12, 14, 15].

Consistent emotional support from family members can
serve as a robust pillar for the emotional well-being of ado-
lescents. When adolescents perceive support and acceptance
within the family setting, they are likely to enhance their
resilience against stress and trauma linked to ACEs [16].
Moreover, transparent communication among family mem-
bers can help adolescents express and understand their
emotions, thereby reducing the likelihood of behavioral is-
sues arising from unhealthy emotional expression [17].

Although global studies have explored the association
between ACEs, family functioning, and adolescent behav-
ioral problems, evidence from Indonesia remains scarce.
The I-NAMHS provides the first nationally representative
dataset on adolescent mental health in Indonesia [18]. This
dataset is essential for understanding the prevalence and
determinants of behavioral problems within the Indonesian
context, given the cultural and socio-economic differences
that may influence adolescent mental health outcomes. This
study aims to examine the relationship between ACEs and
adolescent behavioral problems while exploring the
moderating role of family functioning in this association.
Specifically, it aims to evaluate how various dimensions of
family functioning – such as communication, affective
involvement, cohesion, and control – impact the effects of
ACEs on adolescent behavioral outcomes.

Materials and methods

Study design

This study employed a case-control design with a 1:1
matching approach, drawing on secondary data from the
2021 Indonesia National Adolescent Mental Health Survey
(I-NAMHS). The I-NAMHS, conducted in collaboration with
Universitas Gadjah Mada (UGM), the University of Queens-
land (UQ), and the JohnsHopkins Bloomberg School of Public
Health (JHSPH), aimed to estimate the prevalence of mental
disorders among Indonesian adolescents and identified

associated risk and protective factors. The survey included
5,760 participating households, providing comprehensive
national-level data on adolescent mental health.

Study participants

From the I-NAMHS dataset, a total of 5,664 adolescents with
complete data were included. Among them, 2,803 were male
adolescents aged 10–17 years. Of these, 98 adolescents were
classified as having behavioral problems based on assess-
ments using the Diagnostic Interview Schedule for Children,
Version 5 Conduct Disorder (DISC-5 CD). The control group,
also derived from the I-NAMHS dataset, consisted of 98 male
adolescents without behavioral problems. These controls
were selected through age- and socioeconomic status-
matching with the behavioral problem group, resulting in
a final sample of 196 participants for analysis.

Measures

Study characteristics

Study characteristics included key demographic and socio-
economic factors relevant to adolescent behavioral health.
These variables were assessed to ensure comparability be-
tween the case and control groups. Age was categorized into
early (10–13 years) and late adolescence (14–17 years). Edu-
cation level was classified as primary, junior high school,
and senior high school. The area of residence was catego-
rized as urban or rural. Additionally, Indonesia was divided
into three regions: Sumatra, Java-Bali, and Kalimantan-
Sulawesi-Papua. This classification was applied to reflect
broad geographical and socioeconomic distinctions.

Behavioral problem

Behavioral problems in male adolescents were assessed
using the DISC-5 CD module, a standardized diagnostic tool
developed by Columbia University with support from the
United States National Institute of Mental Health (NIMH)
[19]. This instrument evaluates 12-month prevalence
through 41 self-reported items, identifying persistent viola-
tions of social norms, including aggression, theft, and legal
infractions. Diagnosis requires meeting at least 50 % of the
criteria within the past 6 and 12 months, such as physical
violence, weapon use, arson, and chronic rule-breaking.
DISC-5 was chosen for its validity across diverse socioeco-
nomic settings and alignment with DSM-5 diagnostic criteria
[20, 21].
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Family function

Family functioning was assessed using a six-item question-
naire developed by the Global Early Adolescent Study (GEAS)
and implemented in the I-NAMHS study [18]. This instru-
ment evaluates four key domains: communication, affective
expression, attachment, and control. Each item was rated
using different response scales, ranging from 5 to 7 response
options, depending on the question type. Higher scores
indicate better family functioning. Responses were catego-
rized as either positive (functional family) or negative
(dysfunctional family). Principal Component Analysis (PCA)
was used to classify family functioning into these categories.
The original I-NAMHS study reported a Cronbach’s alpha of
0.73, indicating acceptable reliability [18].

Adverse childhood experiences (ACEs)

ACEs were assessed using the ACEs questionnaire developed
by the World Health Organization (WHO) [22]. This ques-
tionnairewas used tomeasure childhood exposure to various
forms of abuse, neglect, domestic violence, and other serious
household dysfunctions. Each itemhad four response options:
Yes, No, Don’t know, and Prefer not to answer. Each “Yes”
response to the 13 items was scored as 1, and the total ACEs
score was categorized into three levels: 0 (no ACEs), 1–2 (low
exposure), and ≥3 (high exposure). This questionnaire
demonstrated good internal consistency (ɵ = 0.86, α=0.64) and
adequate internal validity (r=0.28–0.70, p<0.001) [23].

Statistical analyses

All statistical analyses were conducted using STATA soft-
ware version 17. Descriptive analyses were performed to
summarize the demographic characteristics of the study
population. A homogeneity test was conducted to compare
the characteristics of the case and control groups using Chi-
square tests for categorical variables, including age group,
education level, area of residence, and region.

Bivariate analyses were conducted to examine the asso-
ciations between each independent variable and behavioral
problems. Subsequently, a multivariate analysis was per-
formed using a conditional (fixed-effects) logistic regression
model to assess the simultaneous interaction between mul-
tiple variables and behavioral problems. To further elucidate
the role of family function, it was decomposed into four
subdomains – communication, affective involvement, cohe-
sion, and control – to assess their contributions to behavioral
problems. The logistic regression model estimated the asso-
ciations between ACEs, family function, and behavioral

problems, presenting odds ratios (OR) with 95% confidence
intervals (CI).

Additionally, a moderation analysis was conducted uti-
lizing a mediation effect model (medeff and clogit) to
examine whether family function moderates the relation-
ship between ACEs and behavioral problems. The following
command was used: medeff (logit behavioral_problem var)
(logit conduct var), treat(var) mediate(var).

Results

Table 1 shows that the majority of respondents were in late
adolescents (58.6 %), lived in urban areas (68.4 %), and were
from Java-Bali (61.6 %). Most were in junior high school
(44.9 %), followed by senior high school (33.5 %) and primary
school (21.6 %).

Table 2 summarizes the homogeneity test between the
case and control groups. There were no significant differ-
ences in education level (p=0.97), age group distribution
(p=1.00), or regional representation (p=0.43), indicating that
the groups were well-matched. The majority of adolescents
experiencing behavioral problems were late adolescents
(58.6 %), had completed junior high school (45.7 %), andwere
from the Java-Bali region (49.5 %).

The bivariate analysis (Unadjusted) in Table 3 revealed a
dose-response relationship between ACEs and behavioral
problems in male adolescents. Among adolescents with
behavioral problems, the odds of having experienced 1–2

Table : Study characteristics (n=).

Variable Total n, %

Age

Early adolescent (– years)  (.)
Late adolescent (– years)  (.)

Education level

Primary schools  (.)
Junior high school  (.)
Senior high school  (.)

Area

Urban  (.)
Rural  (.)

Region

Sumatra  (.)
Java-Bali  (.)
Kalimantan-Sulawesi-Papua  (.)
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ACEswere 5.96 times higher compared to those in the control
group (OR=5.96, 95 % CI [2.29, 15.15], p<0.001). The odds
further increased among those with three or more ACEs
(OR=8.65, 95 % CI [3.21, 23.3], p<0.001).

The multivariate analysis (adjusted) in Table 3 examined
the impact of family function on the relationship between
ACEs and behavioral problems. The results indicate that pos-
itive family function reduces the negative effects of ACEs on
behavioral problems. After adjusting for family function, the
risk of behavioral problems among adolescents with 1–2 ACEs
decreased from OR=5.96 to OR=4.94, remaining statistically
significant. A similar pattern was observed for adolescents
with three or more ACEs; before considering family function,
the odds ratio was OR=8.65, which decreased to OR=6.95 after
adjustment (p<0.001). These findings highlight the crucial role
of family function as a protective factor, mitigating the impact
of ACEs on behavioral problems in male adolescents.

Themultivariate analysis in Table 4 further investigates
the role of family function components as potential protec-
tive factors in the relationship between ACEs and behavioral
problems. Among the family function components, positive
family communication demonstrated a protective effect.
Adolescents who reported positive communication within
their family were significantly less likely to exhibit behav-
ioral problems (OR=0.33–0.41, p<0.05). Similarly, positive
family cohesion showed a potential protective effect,
although the confidence intervals suggest variability in its
impact (OR=0.47, p>0.05). Family affective function and
control did not demonstrate a statistically significant pro-
tective effect, as their odds ratios remained close to 1. These
findings suggest that while family function plays a role in
buffering the impact of ACEs on behavioral problems,
certain aspects – particularly family communication – may
have a stronger influence in mitigating risk.

Table 5 measures the mediating role of family function
between ACEs and behavioral problems. The results of the
analysis showed that the direct effect of ACEs on behavioral
problems was significant (OR=2.92, p<0.001), whereas the
indirect effect through family function was not significant
(OR=2.73, p>0.05). Although about 23.7 % of the total effect
wasmediated, the wide confidence interval suggests that the
mediation role is not strong enough. The total effect
remained significant (OR=7.97, p<0.001), confirming that
ACEs contribute greatly to behavioral problems, especially
through direct pathways. These results suggest that family
function may not be the primary mediator in these re-
lationships, so it is necessary to explore other factors, such as
coping strategies or social support, to better understand the
mechanisms that link ACEs to behavioral problems.

Discussion

This study examined themoderating role of family function in
the association between ACEs and behavioral problems in

Table : Homogeneity test of case and control groups (n=).

Variable Case Control Total
(n=)

p-Value
(n=) (n=)

Age .

Early adolescent (–
years)

 (.)  (.)  (.)

Late adolescent (–
years)

 (.)  (.)  (.)

Education level .

Primary schools  (.)  ()  (.)
Junior high school  (.)  ()  (.)
Senior high school  ()  ()  (.)

Area .

Urban  (.)  (.)  (.)
Rural  (.)  (.)  (.)

Region .

Sumatra  (.)  (.)  (.)
Java-Bali  (.)  (.)  (.)
Kalimantan-Sulawesi-Papua  (.)  (.)  (.)

Resource: I-NAMHS. p<,, p<,, p<..

Table : Unadjusted (bivariable) and adjusted (multivariate) odds ratio of
risk and protective factors for behavioral problems in male adolescents
aged – Years in Indonesia (n=).

Variable Unadjusted OR [CI:%] Adjusted OR [CI:%]

ACEs experience

No experience [, ] [, ]
– .c[., .] .b[., .]
 or more .c[., .] .c[., .]

Family function

Dysfunctional [, ] [, ]
Functioning .c[., .] .a[., .]

Pseudo R . .
aic . .
df_m  

N  

Resource: I-NAMHS. ap<., bp<., cp<.. OR, odd ratio; CI,
confidence interval; ACEs, adverse childhood experiences; AIC, Akaike’s
information criterion (−zln(likelihood) +zk); df_m, Degree of model
freedom.

302 Subekti and Wilopo: Family function as moderator in ACEs and behavior



male adolescents aged 10–17 years in Indonesia. The findings
indicate that adolescents with behavioral problems were
significantly more likely to have been exposed to 1–2 ACEs
compared to those in the control group. These findings are

consistent with previous research highlighting the long-term
adverse effects of childhood adversity on adolescent psycho-
social outcomes [8, 24]. ACEs often result in trauma and
impose a significant burden on adolescents, both globally and
in Indonesia [25]. Such trauma involves emotional and psy-
chological strain caused by negative or violent experiences,
leading to heightened stress responses. These adversities are
strongly associated with symptoms such as depression, anxi-
ety, and various behavioral problems, which collectively un-
dermine adolescents’ overall mental and social well-being [2].

The bivariate analysis revealed a strong dose-response
relationship betweenACEs and behavioral problems, inwhich
adolescents exposed to 1–2 ACEs had nearly six times the risk
of developing behavioral problems, and those exposed to three
or more ACEs had an even higher risk (OR=8.65). These find-
ings align with existing literature demonstrating that cumu-
lative exposure to ACEs is associated with an increased
likelihood of engaging in risky behavior [24, 26]. The study
conducted by [24] suggests that adolescents with one or more

Table : Unadjusted (bivariable) and adjusted (multivariate) odds ratio of risk and protective factors for behavioral problems in male adolescents aged
– Years in Indonesia (n=).

Variable Unadjusted OR [CI:%] Adjusted

Model  OR [CI:%] Model  OR [CI:%] Model  OR [CI:%] Model  OR [CI:%]

ACEs experience

– .c[., .] .b[., .] .b[., .] .b[., .] .b[., .]
.b[., .] .b[., .] .b[., .]

 or more .c[., .] .c[., .] .c[., .] .c[., .] .c[., .]
No [, ] [, ] [, ] [, ] [, ]

Communication

Positive .c[., .] .a[., .] .a[., .] .b[., .] .b[., .]
Negative [, ] [, ] [, ] [, ] [, ]

Affective

Positive .[., .] .[., .] .[., .] .[., .]
Negative [, ] [, ] [, ] [, ]

Cohesion

Positive .c[., .] .[., .] .[., .]
Negative [, ] [, ] [, ]

Control

Positive .a[., .] [., .]
Negative [, ] [, ]
Pseudo R . . . . .
aic . . . . .
df_m     

N     

Resource: I-NAMHS. ap<., bp<., cp<.. OR, odd ratio; CI, confidence interval; ACEs, adverse childhood experiences; AIC, Akaike’s information
criterion (−zln(likelihood) +zk); df_m=Degree of model freedom.

Table : Themediation effect of simple logistic regression between ACEs
and behavioral problems through family function (n=).

Mediation variable OR Mean [CI % ]

ACEs → Family function → Behavioral problems
ACME . . .–

.
Direct effect .c . .–

.
Total effect .c . .–

.
% of tot eff mediated – . .–

.

ACME, average causal mediated effect. ap<., bp<., cp<.. OR, odd
ratio; CI, confidence interval; ACEs, adverse childhood experiences.
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ACEs have an increased risk of behavioral problems. Negative
parental behaviors, such as child abuse and substance abuse,
have been shown to increase the risk of behavioral problems
and are strong risk factors for subsequent violence, including
violent behavior in young adulthood and child abuse when
theybecomeparents [27, 28]. Additionally, childhood abuse is a
predictor of later criminality [29].

The multivariate analysis demonstrated that family
function reduces the negative impact of ACEs on behavioral
problems. When family function was considered, the odds
ratios for behavioral problems among adolescents with ACE
exposure decreased significantly, indicating that a support-
ive family environment can buffer against the detrimental
effects of early adversity. Specifically, positive family
communication emerged as the most stable and significant
protective factor, reducing the likelihood of behavioral
problems (OR=0.33–0.41, p<0.05). This finding is in line with
research suggesting that open and supportive communica-
tion within families fosters emotional regulation and resil-
ience in adolescents facing adversity [30].

Previous studies have shown that family support plays a
protective factor against the adverse effects of ACEs [31]. The
parent-child relationship has been identified as a mediator
in the association between childhood abuse and adolescent
behavioral problems [32]. Specifically, there is a well-
documented link between maternal violence victimization
and behavioral issues in adolescents, wherein children
subjected to maternal abuse exhibit higher levels of both
externalizing and internalizing problems [33]. Furthermore,
paternal violence victimization has been found to predict
violent behavior in adolescents [34].

The relationship between ACEs and family function is
complex, as they often coexist. ACEs are associated with
family instability, particularly in precarious living condi-
tions [35]. Dysfunctional family environments further
exacerbate mental health issues stemming from ACEs [36].
Additionally, the intergenerational effects of ACEs can shape
family functioning over time [37]. However, ACEs do not
always lead to family dysfunction – some individuals
develop resilience through external support or adaptive
coping mechanisms [38].

Despite the protective effects of family function, the
mediation analysis revealed that family function did not
fully mediate the relationship between ACEs and behavioral
problems. Although approximately 23.7 % of the total effect
was mediated, the indirect effect was not statistically sig-
nificant. This suggests that while family function plays a role
inmoderating the impact of ACEs, other factors, such as peer
support, school environment, and individual coping strate-
gies, may also contribute to adolescent behavioral outcomes
[39, 40]. Future research should explore these alternative

pathways to provide a more comprehensive understanding
of the mechanisms linking ACEs to behavioral problems.

These findings have significant implications for in-
terventions aimed at reducing behavioral problems among
adolescents exposed to ACEs. Strengthening family cohesion
and enhancing communication skills within families may
serve as key strategies to mitigate the adverse effects of
ACEs, especially when integrated with broader social sup-
port systems such as school-based counseling and commu-
nity resilience programs. The results are particularly
relevant for stakeholders in Indonesia, including the Min-
istry of Population and Family Development, whose existing
programs could incorporate evidence-based components to
foster emotional bonding and family communication, mak-
ing interventions more preventive and contextually rele-
vant. Beyond Indonesia, these insights may also inform
family-centered policies and practices in other low- and
middle-income countries, contributing to global efforts to
promote child and adolescent mental health.

Conclusions

This study reinforces the significant impact of adverse child-
hood experiences (ACEs) onbehavioral problems amongmale
adolescents and highlights the protective role of family
functioning. Although family functioning did not fully
mediate the relationship between ACEs and behavioral
problems, it remains an important buffering factor.
Strengthening family-based strategies – particularly
those that promote emotional cohesion and effective
communication – may help reduce the risk and severity of
behavioral problems amongadolescents exposed toadversity.
Future studies should consider other potential mediators,
including peer support and coping strategies, to developmore
targeted interventions aimed at reducing the negative effects
of childhood adversity on adolescent behavioral outcomes.
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