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ABSTRACT

Objective: This study aimed to examine the developmental trajectories of internalizing behaviors among adolescents and to
identify key personal and environmental factors associated with these developmental patterns over time. Methods: Data were
collected from 2242 adolescents (49.6% girls, aged 13.9–18.9 years) in South Korea. Latent class growth analysis was used to
identify distinct developmental patterns of internalizing behaviors. Multinomial logistic regression analyses were conducted to
examine the associations between these developmental patterns and various factors including gender, self-esteem, abuse and
neglect experiences, peer relationships, and media use. Results: The analysis revealed three latent classes of internalizing
behavior trajectories among adolescents. The first group, the “mid decreasing group”, comprised 54.5% of the sample (1221
students), indicating a moderate level of internalizing behavior that declined over time. The second group, the “high decreasing
group”, included 19.1% of the sample (429 students), characterized by initially high levels of internalizing behavior that
decreased. The third group, the “low maintained group”, represented 26.4% of the sample (592 students), indicating
consistently low levels of internalizing behavior. Factors such as gender, self-esteem, experiences of abuse and neglect, peer
relationships (trust and alienation), smartphone dependency, and time spent watching TV/videos were significantly associated
with these latent groups. Conclusion: Three distinct developmental patterns of internalizing behaviors were identified among
adolescents: mid-decreasing (54.5%), high-decreasing (19.1%), and low-maintained (26.4%). Gender, self-esteem, abuse
experiences, and peer relationships were significant predictors of these developmental patterns.
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Introduction

Internalizing refers to a passive, socially internalized, over-
controlled condition characterized by symptoms such as
anxiety, depression, and social withdrawal [1]. While
moderate emotional responses to stress are normal in
human development, excessive internalizing behaviors can
indicate difficulties in stress management. Previous studies
have documented the negative impacts of excessive
internalizing behavior [2,3]. These studies demonstrate that
internalizing behavior negatively affects mental health [3]

and can lead to chronic psychosocial difficulties in
adulthood [4]. Such behavior is particularly prominent
during adolescence, a transitional period from childhood to
adulthood marked by various developmental challenges [5].
Additionally, adolescents may struggle with emotion
regulation due to the incomplete development of the frontal
lobe [6].

Several studies have examined adolescent internalizing
behavior across different cultures [7,8]. Research during the
COVID-19 pandemic found that preschool attendance,
parental stress levels, and parents’ mental health
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significantly influenced children’s behavioral problems.
Higher parental stress and poorer parental mental health
correlated with increased internalizing and externalizing
problems in preschool children, while continued preschool
attendance showed protective effects [7]. A study of UK
adolescents aged 7 to 15 identified various trajectory
patterns, with gender and early-life risk factors as significant
predictors [8]. Research involving 1298 adolescents aged 8
to 14 from 12 cultural groups revealed that parental warmth
and behavioral control influenced externalizing and
internalizing symptoms differently across cultures [9]. Gong
et al. identified gender-specific developmental trajectories
among Chinese youth, finding four distinct patterns for
boys and three for girls [10].

These studies indicate that internalizing behavior levels
vary across early, middle, and late adolescence. Research
tracking children from age 3 through 10, with follow-up
assessments at age 19, examined developmental trajectories
[11], while Leve et al. observed increased internalizing levels
between ages 5 and 17 [12]. Key predictors of these
trajectories included gender, self-esteem, parental
supervision, and peer relationships [13–17]. Hsieh and
colleagues identified adolescent stress as a risk factor for
emotional and behavioral problems [18].

While previous research has identified risk and
protective factors for internalizing behavior through
variable-oriented studies [13–16], this approach may
overlook heterogeneous subgroups within the population.
Different latent groups may exist beyond the population
mean, each requiring distinct intervention methods and goals.

This study examines changes in internalizing behavior
among Korean adolescents using a person-centered
approach through latent class growth analysis (LCGA),
rather than the conventional longitudinal growth model. By
identifying subgroup characteristics through LCGA, this
research aims to provide practical recommendations for
preventing and reducing adolescent internalizing behavior.

Factors related to internalizing behavior
Our research is grounded in ecological systems theory [19],
which provides a comprehensive framework for
understanding how various environmental systems influence
individual development. Within this framework, we focused
on the onto-system (individual characteristics) and
microsystems, particularly examining how interactions
between individuals and their immediate environments
(family and school) relate to internalizing behaviors among
South Korean adolescents. The factors influencing
adolescent internalizing behavior can be categorized into
four main domains: individual, family, school/academic, and
electronic media factors.

Individual factors encompass gender, self-esteem, and sleep
patterns, all of which significantly influence adolescent
internalizing behavior [15,20]. Research consistently shows
that females exhibit higher levels of internalizing behavior [21],
with Olivier et al. documenting notably higher initial scores on
internalizing behavior scales among female participants [17].
Self-esteem plays a crucial role, as demonstrated by Mileviciute
et al.’s comprehensive study of youth in the Americas, which
revealed a significant inverse relationship between self-efficacy

and depression levels [15]. Additionally, sleep quality emerges
as a critical factor, with Quach et al.’s research establishing
that adolescents experiencing sleep difficulties show elevated
depression levels [20].

Family factors, particularly household income and
experiences of abuse or neglect, significantly impact
internalizing behavior [11,13,14,21]. Multiple studies have
confirmed that adolescents from low-income households
demonstrate markedly higher levels of internalizing
behaviors, including depression, social withdrawal,
destructive behavior, and hyperactivity, compared to their
peers from higher-income families [21,22]. Parenting
attitudes also play a crucial role in shaping internalizing
behaviors. Lee et al.’s longitudinal research revealed that
negative parenting practices at age 6, including negative
behavioral appraisals, caregiving inefficacy,
unresponsiveness, and physical punishment, predicted
higher levels of depression and anxiety symptoms at age 19.
These effects persisted even after controlling for prior
internalizing symptoms, highlighting the enduring impact of
early parenting experiences [7]. This finding is consistently
supported by various studies demonstrating the significant
relationship between parenting attitudes and children’s
internalizing behavior levels [11,13,14].

School and academic factors, encompassing peer
relationships, teacher support, and academic stress, form
another crucial domain. Adolescents who experience peer
rejection [16,23], receive lower teacher support [24], or face
higher academic stress [25] show increased probability of
developing internalizing behaviors. The significance of peer
and teacher relationships is particularly pronounced during
adolescence, as students spend substantial time in school
environments. Morales et al. [16] and other researchers [23]
have documented the substantial impact of peer relationships
on both internalizing and externalizing behavior levels.
While many studies indicate that higher teacher support
correlates with lower problem behaviors [24], some research
suggests that teacher support may not significantly affect
adolescents’ psychological and psychopathological factors
[26]. Högberg et al.’s research revealed a strong negative
association between academic achievement and internalizing
disorders, with low-achieving students showing
disproportionately high risks of anxiety and mood disorders.
This relationship may be attributed to educational stressors,
including fear, stigma, and shame associated with academic
failures, as well as distress from potential educational
exclusion. Hsieh et al.’s findings further support this,
identifying adolescent stress as a significant risk factor for
emotional and behavioral problems [18].

The final domain concerns electronic media factors,
particularly smartphone dependency and time spent using
computers, television, and games [27,28]. Perrino et al.’s
analysis of U.S. Hispanic adolescents revealed a positive
correlation between sedentary behaviors, especially smartphone
use, and internalizing behavior [27]. Multiple studies
examining adolescents’ internet and video game usage patterns
have established that online gaming and internet addiction
significantly predict internalizing behavior [29]. These findings
underscore the importance of considering digital media
consumption in understanding adolescent behavioral patterns.
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The current study
The current research aims to discover the change trajectory
latent class of the adolescents’ internalizing behavior, as well
as identifying the predictors associated with each latent
class. The following are the research questions:

Hypothesis 1: The latent group of adolescents exhibits
distinct trajectories in internalizing behavior changes over
time.

Hypothesis 2: Specific variables significantly influence
the latent class of adolescents’ internalizing behavior change
trajectories.

Materials and Methods

Data and participants
In order to address the main research questions of this study,
data from the Korea Children and Youth Panel Survey
(KCYPS) collected by the Korea Youth Policy Institute were
utilized for the 3rd (2012), 4th (2013), 6th (2015) and 7th
(2016) of the seventh-grade cohort. In 2010, the National
Youth Policy Institute of South Korea conducted the
KCYPS, which is a nationally representative longitudinal
panel study. The survey employed a stratified multistage
cluster sampling method, collecting data from middle school
students across 17 cities and provinces in South Korea. This
comprehensive sampling approach covered both urban and
rural areas, ensuring proportional representation of different
geographic regions and socioeconomic backgrounds. The
sampling design supports the generalizability of our findings
to the broader population of South Korean adolescents. This
study included 2242 adolescent (Mean age = 13.9–18.9
years; 49.6% girls) who responded to the question of
internalizing behavior in the third year’s survey. The
participants were 9th graders (2012), 10th graders (2013),
12th graders (2015), and first year after graduating high
school (2016). The reason why the 11th graders in 2014
(Time 3) wave of the data was not used is that the
internalizing behavior was not measured in the wave. The
attrition rate of the initial sample was 7.1%, 9.5%, 17.0%,
and 20% for each year. Table 1 provides the demographic
descriptive statistics of the study participants.

Measures

Internalizing behavior
The internalizing behavior was measured using three
subscales: physical symptoms, social withdrawal, and
depression. Physical symptoms were assessed using eight
items (e.g., “My stomach hurts when I study”) from the
modified version of the Emotional or Behavioral Problems
Scale [30]. Social withdrawal was measured using five items
(e.g., “It is uncomfortable if there are many people around”)
from Kim S-H and Kim K-Y’s measurement [31].
Depression was assessed using 10 items (e.g., “Feel unhappy
or depressed”) from the revised version of psychiatric
diagnosis [32]. Each item was scored on a scale of one
(never true) to four (always true), with higher scores
indicating higher levels of internalizing. The Cronbach’s
alpha coefficients in the current study ranged from 0.917 to
0.935. The validation studies [33] of these scales

demonstrated good construct validity through confirmatory
factor analysis (CFI = 0.907, IFI = 0.907, RMSEA = 0.067).

Individual factors: gender, self-esteem, sleep duration
To measure demographic and individual characteristics,
several variables were assessed. Gender was coded
dichotomously, with male coded as 0 and female as 1. Self-
esteem was measured using the Korean translated version of
Rosenberg’s Self-Esteem Scale [34]. The scale consists of 10
items, including statements such as “I am as valuable a
person as others,” “I have a lot of talent,” “I am satisfied
with myself,” “I felt like a loser,” “I don’t have anything to
boast about,” “I often feel useless.” Responses were recorded
on a four-point Likert scale ranging from 1 (never true) to 4
(always true). Higher total scores indicate greater levels of
self-esteem. This scale has demonstrated strong
psychometric properties in previous research [35], and in
the current study, showed good internal consistency with a
Cronbach’s alpha of 0.815. Sleep duration was calculated by
measuring the time difference between reported bedtime
and wake time. Participants were asked specific questions
about their sleep patterns, including “Exactly at what hour
(hours and minutes) do you go to bed and at what hour
(hours and minutes) do you get up?” The measure
incorporated both weekday and weekend sleep patterns to
provide a comprehensive assessment of sleep duration.

TABLE 1

Participants’ demographic characteristics at first wave (N = 2242)

Variables Groups Frequency (%)

Gender Female 1111 (49.6)

Male 1131 (50.4)

Father’s education Less than high
school graduate

900 (40.1)

College/
University

1015 (45.3)

Graduate school
or more

98 (4.4)

Missing 229 (10.2)

Mother’s education Less than high
school graduate

1174 (52.4)

College/
University

833 (37.2)

Graduate school
or more

37 (1.7)

Missing 198 (8.8)

Annual household income
(unit: 10,000 KRW)

Less than 2000 294 (13.1)

2000 or more-less
than 4000

775 (34.6)

4000 or more-less
than 6000

674 (30.1)

6000 or more 396 (17.7)

Missing 103 (4.6)
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Family factors: household income, abuse, neglect
Household income was measured as the average annual
household income was used for the analysis. Parental abuse
(e.g., “My parent (or caregiver) frequently leaves me with
scratches and injuries”) and neglect (e.g., “My parent (or
caregiver) gives suitable medical attention when I am very
sick”) were both measured as continuous variables, with
each scored as the mean of four items evaluated on a four-
point Likert scale ranging from one (never true) to four
(always true) based on measures developed by Huh [36] and
Kim [37]. High scores suggest greater degree concerning
abuse as well as neglect. The Cronbach’s alpha for abuse
was 0.854, whereas neglect was 0.758.

School factors: peer trust and alienation, teacher-student
relationship, time spent on after-school classes, homework,
and other study
Peer trust (e.g., “I can express my inner sentiments with my
buddies”) and alienation (e.g., “I want to create new friends
rather than my present ones”) were evaluated as constant
variables. Each was assessed as the mean of three questions
derived from the Inventory of Parent and Peer Attachment
(IPPA) scale developed by Armsden et al. [38], which has
been translated into Korean. Teacher-student relationship
was measured using the five items (e.g., “I feel pleased when
I meet an instructor”) established by Min [39]. Each item
was evaluated on a scale of One (never true) to Four (always
true). A higher rating suggests a greater degree of peer trust,
alienation, and teacher connection. The Cronbach’s alpha
for peer trust was 0.787, peer alienation was 0.768, and
teacher relationship was 0.840. In the case of study time, we
asked how much time each day was allocated to after-school
classes, after-school homework, and other studies.

Electronic media factors: smartphone dependency, time spent
on using computers, watching TV/video, and playing games
Smartphone dependency (e.g., “I am anxious if I don’t have
my cell phone”) was measured using continuous variables,
and evaluated as the average of seven items adapted from
Lee et al.’s measurements [29,40]. Each item was assigned
a rating ranging from 1 (never true) to 4 (always true). The
Cronbach’s alpha was 0.895. A greater rating suggests
a higher level of smartphone reliance. In terms of time
spent using electronic devices, we asked how much
time each day they allocate to computers, TV/video, and
games.

Analysis procedure
LCGA was utilized to address our main research question
‘identifying sub-group trajectories of internalizing behavior
over the five-time point.’ Determining the number of latent
classes for internalizing behavior, the k and k−1 class
models were assessed using Akaike’s information criterion
(AIC) [41], Bayesian information criterion (BIC) [42], the
Lo, Mendell, Rubin likelihood ratio test (LMR-LRT) [43], and
the entropy value [44]. Lower AIC and BIC values, higher
entropy, and a significant LMR-LRT p value (<0.05) indicate
a better model. The entropy index, closer to 1, shows clear
class differentiation.

A logistic regression analysis was carried out using the r3
step method [45]. When analyzing latent groups, the r3 step
technique considers mistakes caused by the effect of
predicting variables. To compare the mean differences of
crucial variables across latent classes, the Bolck, Croon, and
Hagenaars (BCH) approach was utilized. Mplus 8.7 software
was used for analysis.

Results

Identifying internalizing behavior trajectory latent classes
Before determining the number of unobservable groups based
on internalizing behavior changes, we performed a chi-square
difference test on a linear change (chi-square = 37.489 (df = 5),
CFI = 0.985, RMSEA = 0.054) and quadratic curve model (chi-
square = 34.290 (df = 2), CFI = 0.985, RMSEA = 0.085) for the
complete group. The null hypothesis was not rejected (chi-
square difference = 3.199 (df = 3), p > 0.362), which means
that there is no difference concerning the linear model as
well as the quadratic model. Above all, the linear model was
selected as the final model because it is simpler, has better
model fit, and is more effective [46].

As the number of latent classes increased by one, both the
AIC and BIC values decreased, and the LMR-LRT test was
significant as well. However, in the case of class four, the
LMR-LRT test was not significant (p > 0.1307). Therefore,
classification into three classes (AIC = 10,060.247, BIC =
10,128.829, Entropy = 0.656, LMRT = p < 0.05, BLRT = p <
0.05) was ultimately selected. Therefore, three trajectories of
perceived levels of internalizing behavior were identified.

The three identified internalizing behavior is shown in
Table 2 and Fig. 1. The initial value of internalizing
behavior for the whole sample (N = 2242) was 2.059 (p <
0.001) as well as linear rate of change was −0.035 (p <
0.001). The whole sample revealed a moderate level of
internalizing behavior as well as a change trajectory that
gradually decreased over time. Class 1 comprised 54.5% of
the sample (n = 1221). The initial value of internalizing
behavior for class 1 was 2.133 (p < 0.001) and the linear rate
of change was −0.051 (p < 0.001). Class 1 showed a
moderate level of internalizing behavior and showed a
change trajectory that gradually decreased over time.
Therefore, it was named “mid decreasing.” Class 2
comprised 19.1% of the sample (n = 429). The initial value
of internalizing behavior for class 2 was 2.549 (p < 0.001)
and the linear rate of change was −0.036 (p < 0.001). Class 2
showed a high level of internalizing behavior and showed a
change trajectory that gradually decreased over time.
Therefore, it was named “high decreasing.” Class 3
comprised 26.4% of the sample (n = 592). The initial value
of internalizing behavior for class 3 was 1.527 (p < 0.001)
and the linear rate of change was −0.004 (p > 0.05). Class 3
showed a low level of internalizing behavior and showed a
change trajectory that remained the same over time.
Therefore, it was named “low maintaining.”

Descriptive statistics of main factors according to latent classes
Table 3 shows the correlation coefficients for the main
variables. Table 4 gives the sociodemographic characteristics
of the research participants, as well as descriptive statistics
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for each latent class group’s main factors. BCH techniques
analysis was also used to test for variations in the mean
values of important variables across each latent class. As a
consequence, most variables differed significantly between
classes.

Factors associated with the internalizing behavior
Table 5 shows the relations between predictors associated to
the internalizing behavior and the latent group classification.
First, the ‘C1: mid decreasing’ was used as reference and
when compared with ‘C2: high decreasing,’ female (B =
1.239, p < 0.001), adolescents with lower self-esteem (B =
–2.577, p < 0.001), higher abuse (B = 0.481, p < 0.01), lower
peer trust (B = –0.440, p < 0.05), and lower time spent on
watching TV/video (B = –0.188, p < 0.05) were more likely
to belong to the ‘C2: high decreasing.’ Second, the ‘C1: mid
decreasing’ was used as reference and when compared with
‘C3: low maintaining,’ female (B = –0.866, p < 0.001),
adolescents with lower self-esteem (B = 2.175, p < 0.001),
higher neglect (B = –0.508, p < 0.01), higher peer alienation
(B = –0.549, p < 0.001), and higher smartphone dependency
(B = –0.553, p < 0.001) were more likely to belong to the
‘C1: mid decreasing.’ Finally, the ‘C2: high decreasing’ was
used as reference and when compared with ‘C3: low
maintaining,’ female (B = –2.104, p < 0.001), adolescents
with lower self-esteem (B = 4.752, p < 0.001), higher neglect
(B = –0.608, p < 0.05), lower peer trust (B = 0.660, p <
0.05), higher peer alienation (B = –0.660, p < 0.01), and
higher smartphone dependency (B = –0.733, p < 0.001) that
was part of the ‘C2: high decreasing.’

Discussion

Types of internalizing behavior trajectories
Our latent class analysis of internalizing behavior trajectories,
spanning from ninth grade through one-year post-high school
graduation, revealed three distinct developmental patterns:
‘mid decreasing’ (54.5%, 1221 cases), ‘high decreasing’
(19.1%, 429 cases), and ‘low maintaining’ (26.4%, 592 cases).
These findings provide valuable insights into the
developmental pathways of adolescent mental health.

These results both complement and diverge from
previous longitudinal research [11,12]. The literature has
shown mixed findings regarding adolescent internalizing
behavior trajectories, with some studies documenting
decreasing patterns among Korean adolescents while others
identified increasing trends [12]. Our research extends this
understanding by identifying distinct subgroups with unique
developmental trajectories [8–12]. Particularly significant is
how our findings illuminate the role of cultural context in
shaping these developmental patterns. Research conducted
across Europe, the United States, and Asia has demonstrated
that adolescent internalizing behavior is influenced by
various social, familial, and environmental factors that differ
substantially across cultural settings. Studies consistently
show that cultural norms and parenting practices are crucial
in shaping these developmental pathways, with no universal
patterns emerging across diverse societies [8–10].

The South Korean context provides particularly valuable
insights due to its unique sociocultural characteristics. Specific
cultural elements—including intense academic pressure,

FIGURE 1. Trajectories of internalizing behavior.

TABLE 2

Classification of individuals based on their most likely latent class pattern

Mean Whole group
N = 2242

Class 1 (mid decreasing)
n = 1221

Class 2 (high decreasing)
n = 429

Class 3 (low maintaining)
n = 592

Estimate SE Estimate SE Estimate SE Estimate SE

Initial value 2.059*** 0.011 2.133*** 0.032 2.549*** 0.044 1.527*** 0.027

Linear slope −0.035*** 0.003 −0.051*** 0.006 −0.036*** 0.008 −0.004 0.008
Note: SE = standard error; ***p < 0.001.
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strong familial expectations, and societal norms governing
emotional expression—appear to influence these
developmental trajectories in ways that may differ

significantly from Western contexts. This cultural specificity
offers an essential framework for understanding the patterns
observed in our study.

TABLE 4

Descriptive statistics of internalizing behavior by latent classes at first wave (N = 2242)

Variable Class 1 (mid
decreasing)
n = 1221

Class 2 (high
decreasing)
n = 429

Class 3 (low
maintaining)

n = 592

Overall
Chi
square
test

Post-hoc pairwise
comparisons

Effect
size

(partial
eta

squared)

M SE M SE M SE Groups Chi-
Square

Individual
factors

Gender
(n, %)

Male 609 (49.9%) 153 (35.7%) 369 (62.3%) 76.070***

Female 612 (50.1%) 276 (64.3%) 223 (37.7%)

Self-esteem 2.775 0.015 2.456 0.025 3.191 0.021 563.559*** C1 vs. C2 95.751*** 0.223

C1 vs. C3 223.736***

C2 vs. C3 527.557***

Sleep duration 7.801 0.036 7.961 0.057 7.906 0.046 4.946 C1 vs. C2 4.490* 0.002

C1 vs. C3 2.682

C2 vs. C3 0.606

Family
factors

Income 4882.730 106.598 3982.087 141.489 4852.437 136.611 26.727*** C1 vs. C2 20.086*** 0.010

C1 vs. C3 0.025

C2 vs. C3 20.620***

Abuse 1.848 0.026 2.066 0.044 1.630 0.033 69.546*** C1 vs. C2 14.320*** 0.031

C1 vs. C3 21.567***

C2 vs. C3 65.879***

Neglect 1.893 0.020 2.029 0.032 1.605 0.027 124.045*** C1 vs. C2 10.051** 0.054

C1 vs. C3 61.105***

C2 vs. C3 107.703***

School
academic
factors

Peer trust 3.131 0.020 2.963 0.033 3.355 0.027 96.158 C1 vs. C2 14.909*** 0.042

C1 vs. C3 36.542***

C2 vs. C3 89.462***

Peer alienation 2.150 0.026 2.358 0.039 1.765 0.037 136.246*** C1 vs. C2 14.969*** 0.060

C1 vs. C3 60.242***

C2 vs. C3 127.266***

TR 2.825 0.023 2.795 0.035 3.074 0.031 49.752*** C1 vs. C2 0.395 0.023

C1 vs. C3 33.929***

C2 vs. C3 36.662***

TAC 1.290 0.045 1.089 0.066 1.247 0.056 5.354 C1 vs. C2 4.893* 0.002

C1 vs. C3 0.297

C2 vs. C3 3.451

TAH 0.608 0.029 0.371 0.034 0.605 0.035 31.634*** C1 vs. C2 22.246*** 0.010

C1 vs. C3 0.005

C2 vs. C3 24.224***

TO 0.883 0.038 0.892 0.062 1.046 0.052 6.576* C1 vs. C2 0.013 0.003

C1 vs. C3 5.277*

C2 vs. C3 3.820

(Continued)
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The identification of multiple trajectory groups suggests
that internalizing behavior development follows a more
complex pattern than simple linear increases or decreases.
These findings are especially significant as they reveal
distinct subgroups with varying levels and patterns of
internalizing behavior, moving beyond traditional
population-wide trend analyses. This heterogeneity carries
important implications for intervention strategies,
suggesting the need for targeted approaches based on
trajectory group membership.

The ‘high decreasing’ group merits particular attention,
given the well-documented negative effects of internalizing
behavior on child development [2,4]. Understanding this
high-risk group’s characteristics and needs is crucial for
developing effective interventions. Equally important are the
insights gained from the ‘low maintaining’ group, as
understanding the factors contributing to their sustained
lower levels of internalizing behavior could inform
prevention strategies and interventions for other groups.

These distinct trajectories strongly suggest that
interventions should be tailored to specific developmental
pathways rather than applying a uniform approach. Such
targeted interventions are likely to be more effective in
addressing the unique needs and challenges faced by
adolescents in each trajectory group. This understanding
enables the development of more nuanced and effective
intervention strategies, potentially leading to better
outcomes for adolescents across different trajectory groups.

Key factors influencing internalizing behavior
Our analysis identified several critical factors associated with
internalizing behavior trajectory patterns. Regarding

individual factors, gender emerged as a significant predictor,
with male students demonstrating consistently lower levels
of internalizing behavior compared to female students. This
gender difference, well-documented in previous research
[21], was further elaborated in Liu et al.’s study, which
highlighted that certain risk factors, such as marital conflict
and family deficits, were unique to female students,
suggesting the necessity for gender-specific intervention
approaches.

Self-esteem emerged as another crucial individual factor
influencing internalizing behavior trajectories. Higher self-
esteem significantly increased the likelihood of belonging to
groups with lower internalizing behavior levels. This finding
aligns with previous research [15], particularly Mileviciute
et al.’s comprehensive analysis of youth in the Americas,
which demonstrated strong correlations between higher self-
efficacy and lower depression levels. These findings
emphasize the potential value of self-esteem enhancement
interventions in preventing or reducing internalizing
behavior.

Family factors, particularly parenting attitudes and
experiences of abuse and neglect, showed strong associations
with trajectory group membership. Higher levels of abuse
and neglect significantly increased the likelihood of
belonging to groups with elevated internalizing behavior.
These findings correspond with Jwa’s research, which
demonstrated that excessive interference and abuse correlate
with higher levels of internalizing behavior in children. This
suggests the importance of examining family environment
factors when addressing adolescent internalizing behaviors,
rather than viewing them solely as individual behavioral
issues.

Table 4 (continued)

Variable Class 1 (mid
decreasing)
n = 1221

Class 2 (high
decreasing)
n = 429

Class 3 (low
maintaining)

n = 592

Overall
Chi
square
test

Post-hoc pairwise
comparisons

Effect
size

(partial
eta

squared)

M SE M SE M SE Groups Chi-
Square

Electronic
media
factors

PH 2.451 0.027 2.678 0.044 2.098 0.035 123.454*** C1 vs. C2 15.108*** 0.056

C1 vs. C3 52.511***

C2 vs. C3 110.685***

CO 1.721 0.042 1.741 0.076 1.519 0.050 10.924** C1 vs. C2 0.042 0.005

C1 vs. C3 7.685**

C2 vs. C3 6.179*

GA 1.623 0.044 1.689 0.08 1.502 0.054 5.101 C1 vs. C2 0.412 0.002

C1 vs. C3 2.502

C2 vs. C3 3.973*

TV 1.862 0.045 1.801 0.071 1.708 0.055 3.947 C1 vs. C2 0.404 0.002

C1 vs. C3 3.785

C2 vs. C3 1.121
Note: M =mean, SE = standard error, TR = teacher-student relationship, TAC = time spent on after-school classes, TAH = time spent on after-school homework,
TO = time spent on other study, PH = mobile phone dependency, CO = time spent on using computers, GA = time spent on playing games, TV = time spent on
watching TV/video. In this table, for between-group mean comparisons, we used the BCH procedure. *p < 0.05,**p < 0.01,***p < 0.001.

84 IJMHP, 2025, vol.27, no.1



T
A
B
LE

5

R
es
ul
ts

of
th
e
r3

st
ep

an
al
ys
is
on

th
e
re
la
ti
on

sh
ip

be
tw

ee
n
in
te
rn
al
iz
in
g
be
ha
vi
or

tr
aj
ec
to
ry

pa
tt
er
n
s
an

d
pr
ed
ic
to
rs

V
ar
ia
bl
e

D
ep
en
de
n
t
va
ri
ab
le
:
In
te
rn
al
iz
in
g
be
ha
vi
or

C
2:

hi
gh

de
cr
ea
si
n
g
vs
.C

1:
m
id

de
cr
ea
si
n
g
(R
ef
)

C
3:

lo
w
m
ai
n
ta
in
in
g
vs
.C

1:
m
id

de
cr
ea
si
n
g
(R
ef
)

C
3:

lo
w
m
ai
n
ta
in
in
g
vs
.C

2:
hi
gh

de
cr
ea
si
n
g
(R
ef
)

B
SE

O
R

C
I
(9
5%

)
B

SE
O
R

C
I
(9
5%

)
B

SE
O
R

C
I
(9
5%

)

In
di
vi
du

al
fa
ct
or
s

G
en
de
r
(r
ef
:m

al
e)

1.
23
9*
**

0.
27
3

3.
45
1

2.
02
1,

5.
89
4

–
0.
86
6*
**

0.
19
7

0.
42
1

0.
28
6,

0.
61
9

–
2.
10
4*
**

0.
30
4

0.
12
2

0.
06
7,

0.
22
1

Se
lf-
es
te
em

–
2.
57
7*
**

0.
38
2

0.
07
6

0.
03
6,

0.
16
1

2.
17
5*
**

0.
25
0

8.
79
9

5.
38
8,

14
.3
69

4.
75
1*
**

0.
44
0

11
5.
74
1

48
.8
36
,

27
4.
30
6

Sl
ee
p
du

ra
ti
on

0.
16
7

0.
11
0

1.
18
2

0.
95
3,

1.
46
6

0.
20
9

0.
10
7

1.
23
2

1.
00
0,

1.
51
8

0.
04
1

0.
13
7

1.
04
2

0.
79
7,

1.
36
2

Fa
m
ily

fa
ct
or
s

In
co
m
e

–
0.
24
6

0.
18
3

0.
78
2

0.
54
6,

1.
11
9

0.
08
4

0.
20
9

1.
08
7

0.
72
1,

1.
63
9

0.
33
0

0.
28
0

1.
39
1

0.
80
3,

2.
41
0

A
bu

se
0.
48
1*
*

0.
17
2

1.
61
7

1.
15
4,

2.
26
6

0.
14
2

0.
16
0

1.
15
3

0.
84
3,

1.
57
8

–
0.
33
8

0.
20
4

0.
71
3

0.
47
8,

1.
06
4

N
eg
le
ct

0.
10
0

0.
23
0

1.
10
5

0.
70
4,

1.
73
4

–
0.
50
8*
*

0.
19
6

0.
60
2

0.
41
0,

0.
88
3

–
0.
60
8*

0.
26
7

0.
54
4

0.
32
3,

0.
91
9

Sc
ho

ol
ac
ad
em

ic
fa
ct
or
s

P
ee
r
tr
us
t

–
0.
44
0*

0.
21
7

0.
64
4

0.
42
1,

0.
98
6

0.
22
0

0.
19
1

1.
24
7

0.
85
7,

1.
81
4

0.
66
0*

0.
25
6

1.
93
5

1.
17
1,

3.
19
9

P
ee
r
al
ie
na
ti
on

0.
11
1

0.
18
7

1.
11
7

0.
77
5,

1.
61
1

–
0.
54
9*
**

0.
15
1

0.
57
8

0.
43
0,

0.
77
7

–
0.
66
0*
*

0.
21
8

0.
51
7

0.
33
8,

0.
79
2

T
R

–
0.
03
2

0.
21
2

0.
96
8

0.
63
9,

1.
46
7

0.
26
6

0.
15
1

1.
30
5

0.
97
1,

1.
75
3

0.
29
8

0.
23
1

1.
34
8

0.
85
7,

2.
11
8

T
A
C

–
0.
05
0

0.
11
7

0.
95
2

0.
75
6,

1.
19
7

–
0.
15
0

0.
09
5

0.
86
1

0.
71
5,

1.
03
6

–
0.
10
0

0.
13
4

0.
90
5

0.
69
6,

1.
17
5

T
A
H

–
0.
33
1

0.
20
1

0.
71
8

0.
48
4,

1.
06
5

–
0.
00
1

0.
13
1

0.
99
9

0.
77
2,

1.
29
3

0.
33
0

0.
21
8

1.
39
1

0.
90
8,

2.
13
1

T
O

–
0.
04
8

0.
11
2

0.
95
3

0.
76
5,

1.
18
7

0.
00
3

0.
08
9

1.
00
3

0.
84
2,

1.
19
5

0.
05
1

0.
13
0

1.
05
3

0.
81
6,

1.
35
9

E
le
ct
ro
ni
c

m
ed
ia
fa
ct
or
s

P
H

0.
18
0

0.
15
9

1.
19
7

0.
87
6,

1.
63
4

–
0.
55
3*
**

0.
14
1

0.
57
5

0.
43
6,

0.
75
8

–
0.
73
3*
**

0.
19
2

0.
48
0

0.
33
0,

0.
70
0

C
O

–
0.
20
1

0.
14
2

0.
81
8

0.
61
9,

1.
07
9

–
0.
23
3

0.
15
5

0.
79
2

0.
58
4,

1.
07
4

–
0.
03
2

0.
18
9

0.
96
9

0.
66
9,

1.
40
3

G
A

0.
22
0

0.
13
4

1.
24
6

0.
95
8,

1.
62
2

0.
06
0

0.
15
1

1.
06
2

0.
79
0,

1.
42
7

–
0.
16
1

0.
17
8

0.
85
2

0.
60
1,

1.
20
7

T
V

–
0.
18
8*

0.
09
1

0.
82
9

0.
69
3,

0.
99
1

–
0.
07
1

0.
09
0

0.
93
2

0.
78
0,

1.
11
2

0.
11
7

0.
11
3

1.
12
4

0.
90
1,

1.
40
3

N
ot
e:
B
=
un

st
an
da
rd
iz
ed

co
ef
fi
ci
en
ts
,S
E
=
st
an
da
rd

er
ro
r,
O
R
=
od

ds
ra
ti
o,
T
R
=
te
ac
he
r-
st
ud

en
tr
el
at
io
ns
hi
p,
T
A
C
=
ti
m
e
sp
en
to

n
af
te
r-
sc
ho

ol
cl
as
se
s,
T
A
H
=
ti
m
e
sp
en
to

n
af
te
r-
sc
ho

ol
ho

m
ew

or
k,
T
O
=
ti
m
e
sp
en
to

n
ot
he
r

st
ud

y,
P
H

=
m
ob
ile

ph
on

e
de
pe
nd

en
cy
,C

O
=
ti
m
e
sp
en
t
on

us
in
g
co
m
pu

te
rs
,G

A
=
ti
m
e
sp
en
t
on

pl
ay
in
g
ga
m
es
,T

V
=
ti
m
e
sp
en
t
on

w
at
ch
in
g
T
V
/v
id
eo
.*
p
<
0.
05
,*
*p

<
0.
01
,*
**
p
<
0.
00
1.

IJMHP, 2025, vol.27, no.1 85



In the domain of school and academic factors, peer trust
and alienation emerged as significant predictors of trajectory
group membership. Lower peer trust and higher peer
alienation increased the probability of belonging to groups
with elevated internalizing behavior, supporting previous
research findings [16,23]. Morales et al.’s study particularly
highlighted that children experiencing peer rejection
demonstrated higher internalizing levels compared to their
non-rejected peers [16], emphasizing the crucial role of
positive peer relationships in school settings.

Electronic media factors, particularly smartphone
dependency, showed significant associations with
internalizing behavior trajectories, aligning with research
from both Korea and the U.S. [27,47]. Perrino et al.’s
analysis of U.S. Hispanic adolescents demonstrated that
increased smartphone use correlated with higher levels of
internalizing behavior [27]. This finding has particular
relevance in South Korea, where smartphone penetration
rates reach approximately 95% [48].

Interestingly, the relationship between electronic media
use and internalizing behavior revealed complex patterns.
While smartphone dependency showed a clear positive
association with internalizing behavior, time spent watching
TV or videos demonstrated an inverse relationship, with
higher consumption associated with lower likelihood of
belonging to groups with elevated internalizing behavior.
This unexpected finding suggests that certain forms of
media consumption might serve as stress-relief mechanisms,
though this requires further investigation.

Our findings emphasize the interconnected nature of
these various factors. The relationship between peer
relationships and internalizing behavior may be moderated
by self-esteem, while family factors could simultaneously
influence both self-esteem and peer relationships. This
intricate web of relationships suggests the need for
comprehensive intervention approaches that address
multiple risk and protective factors concurrently.

These findings significantly advance our understanding
of internalizing behavior by highlighting the relative
importance of different factors across developmental
trajectories. They indicate that intervention strategies should
be multifaceted, addressing individual, family, school, and
technological factors while considering the unique
characteristics of different trajectory groups. The
identification of these key factors provides a robust
foundation for developing more targeted and effective
interventions for adolescent mental health.

Limitations

This study has three main limitations. First, we treated
predictive factors as time-invariant, while future research
should consider time-varying characteristics. Second,
although we focused on adolescents aged 14.9–18.9 years,
further research should examine internalizing behavior in
childhood and early adolescence, as these are crucial
developmental periods. Third, while we tracked a cohort
longitudinally, we did not divide participants into specific
age groups (e.g., early vs. mid-adolescence), which could
reveal important developmental differences in internalizing

behavior trajectories. Future studies addressing these
limitations would enhance our understanding of age-related
differences in adolescent internalizing behavior.

Conclusions

This study examined the latent groups of internalizing
behavior trajectories among adolescents from ninth grade
through one-year post-high school graduation using KCYPS
data. Unlike previous variable-centered approaches that
treated the population as homogeneous, our research
identified distinct subgroups with varying trajectories. The
identification of high, medium, and low internalizing
behavior groups, along with their characteristic features,
provides an important foundation for targeted interventions.
Our findings revealed several key factors influencing
internalizing behavior: gender, self-esteem, abuse, neglect,
peer relationships, smartphone addiction, and time spent
watching TV or videos. These results suggest that effective
reduction of adolescent internalizing behavior requires
comprehensive interventions addressing multiple domains-
interpersonal, family, school, and environmental factors.
This multifaceted understanding enables the development of
more targeted and effective interventions for different
subgroups of adolescents experiencing internalizing
behaviors.
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