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Abstract: Previous research has indicated heterogeneity in Internet Gaming Disorder (IGD) profiles in college students.
However, longitudinal evidence regarding the stability and transition patterns of IGD subgroups among college stu-
dents remains limited. This two-wave longitudinal study, with a one-year interval, included 343 Chinese undergraduate
students (57.7% female; mean age = 18.28 years, SD = 1.14) who participated in both surveys. Latent profile analysis
identified three distinct IGD subgroups—High, Moderate, and Low IGD—which were consistent across both time points.
Regression analyses indicated that male gender, greater gaming time, loneliness, and depression were associated with
higher IGD severity. Self-control consistently served as a protective factor. Latent transition analysis revealed moderate
stability but substantial fluidity in IGD profiles, particularly among Moderate and High IGD groups, suggesting that
IGD is a dynamic condition that changes over time. These findings are consistent with self-regulation theory and
compensatory internet use theory and underscore the importance of integrated self-regulatory interventions to address IGD
in university settings.

Keywords: Internet gaming disorder; college students; latent profile analysis; latent transition analysis; risk and protective
factors

Introduction
Internet Gaming Disorder (IGD) has become an increas-
ingly prevalent concern among college students (Ohayon
& Roberts, 2021; Fraiwan & Almomani, 2025), often
leading to negative academic, social, and psychological
outcomes (Benjet et al., 2023; Orozco et al., 2024; Wang
et al., 2025). To better understand these adverse conse-
quences, empirical research has examined the underlying
psychological, behavioral, and environmental risk factors
contributing to IGD (Zhuang et al., 2023). However,
accumulating evidence suggests that these factors do
not operate uniformly across individuals, highlighting
substantial heterogeneity in IGD-related characteristics.
Person-centered approaches, such as latent profile analysis
(LPA), are therefore particularly suitable for identifying
distinct subgroups characterized by different configura-
tions of risk and protective factors.

IGD risk and protective factors. According to an
integrative review by Gao et al. (2022), IGD-related risk
factors span multiple domains, including psychosocial
characteristics (e.g., anxiety, depression, emotional dis-
tress, low self-esteem), behavioral manifestations (e.g.,
prolonged gaming, poor academic performance), and envi-
ronmental contexts (e.g., family dysfunction, interpersonal
difficulties). Emerging evidence indicates that maladaptive
cognitive and motivational patterns function as proxi-
mal risk factors for IGD through several mechanisms.
First, distorted cognitions—such as overvaluation of in-
game rewards, escapist beliefs, and perceived online

superiority—bias information processing and reinforce
excessive gaming as a primary coping strategy (Yu
et al., 2021). Second, maladaptive motivational orienta-
tions, including heightened reward sensitivity and reliance
on gaming for need fulfillment (e.g., competence, auton-
omy), increase persistence in gaming despite negative
consequences (Zhou et al., 2024). Third, these cognitive–
motivational patterns impair self-regulatory monitoring,
thereby reducing individuals’ capacity to disengage from
gaming cues and amplifying compulsive use tendencies
(Tu et al., 2025).

In contrast, several protective factors mitigate vul-
nerability to IGD by enhancing adaptive psychological
functioning. Self-control, as a core regulatory capacity,
enables individuals to inhibit impulsive gaming behaviors
and prioritize long-term goals over immediate gratifica-
tion, thereby directly reducing problematic use (Ropovik
et al., 2023). Similarly, higher levels of self-esteem and
life satisfaction decrease reliance on gaming as a com-
pensatory mechanism for unmet psychological needs,
weakening the motivational pull of virtual environments
(Ji et al., 2022). In addition, stronger cognitive abilities—
particularly executive functions such as attentional control
and cognitive flexibility—facilitate more effective mon-
itoring and regulation of gaming behavior, reducing
susceptibility to addictive patterns (Ropovik et al., 2023).

Although previous studies have identified that indi-
vidual demographic factors (e.g., gender, gaming time)
and psychological factors (e.g., self-control, loneliness,
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depression) can predict different categories of IGD, few
longitudinal investigations have examined the temporal
stability of these predictive effects across different time
points. This study extends existing research by exam-
ining not only heterogeneity in IGD profiles among
college students—a population less frequently studied
than adolescents—but also the dynamic interplay of risk
and protective factors over time, thereby clarifying which
factors contribute to persistence or recovery.

Subgroupings. Empirical evidence shows that IGD
exhibits substantial heterogeneity, characterized by dis-
tinct subgroups of gamers differing in symptom severity,
motivational patterns, and psychosocial functioning. Using
latent class or profile analyses (LCA/LPA), multiple stud-
ies across cultural contexts have consistently identified
differentiated profiles rather than a single homogeneous
continuum. Specifically, Lemmens et al. (2015), analyz-
ing data from 2444 Dutch adolescents, identified three
subgroups—normal, risky, and disordered gamers—thus
providing early evidence that problematic gaming behav-
iors cluster in qualitatively distinct forms. Building on
this, Cerniglia et al. (2019) applied LPA among Ital-
ian adolescents and found that the number and nature
of IGD-related profiles varied by developmental stage,
with two profiles emerging in early adolescence (ages
14–15) and three in mid-to-late adolescence (ages 16–17),
suggesting that IGD heterogeneity may evolve with age.
Similarly, Tullett-Prado et al. (2021), using data from
1032 gamers, identified four distinct classes—normative,
aversive, moderate-risk, and high-risk—which differed
significantly in their patterns of social engagement,
highlighting the social-behavioral dimensions underlying
IGD subtypes.

Theoretical foundations. Drawing on Self-Regulation
Theory and Compensatory Internet Use Theory (CIUT)
(Baumeister & Vonasch, 2015; Kardefelt-Winther, 2014),
self-control is conceptualized as a central mechanism that
enables individuals to manage impulses and regulate gam-
ing behavior, reducing vulnerability to IGD. In parallel,
CIUT posits that individuals may engage in online gaming
to compensate for unmet psychosocial needs or to cope
with negative emotions. Loneliness and depression are key
indicators of such needs, as students experiencing social
isolation or elevated depressive symptoms may use gaming
as a coping strategy. Together, these frameworks provide
a clear rationale for including self-control, loneliness, and
depression as psychological variables in the LPA and LTA.
This allows the study to examine how individual differ-
ences in regulation and compensatory motives contribute
to the formation of distinct IGD profiles and their longi-
tudinal transitions, highlighting potential mechanisms of
persistence, escalation, or improvement over time.

The China context. In large-scale Chinese sam-
ples, Zhang et al. (2023) conducted LPA on 5988 high
school students and delineated four gamer groups, ranging
from healthy to disordered gamers, demonstrating a clear
gradient in gaming control and priority. Likewise, Hao
et al. (2025), analyzing 5593 young adolescents, catego-
rized gamers into high-, medium-, and low-risk profiles
based on personality traits, emphasizing that individual

dispositions contribute meaningfully to IGD differentia-
tion. Extending beyond symptomatology, Kim et al. (2023)
classified 674 Korean online gamers according to gaming
motives, revealing four distinct motivational profiles—
problematic gamer type, highly engaged gamer type, and
two casual gamer types—thereby demonstrating that moti-
vational and affective dimensions further account for IGD
heterogeneity. Taken together, these findings consistently
suggest that IGD should be regarded as comprising sev-
eral qualitatively distinct subgroups rather than a single
disorder differing only in severity. Although extensive
research has analyzed the heterogeneity of IGD using
cross-sectional designs, limited attention has been paid to
the developmental trajectories of these subgroups (Kang
et al., 2025).

Need for longitudinal studies. Longitudinal assess-
ments of IGD changes are vital for identifying specific
high-risk developmental patterns and for informing tai-
lored interventions suited to individuals with diverse
developmental profiles (Teng et al., 2020). Most prior
research has adopted a cross-sectional approach, with
relatively few employing longitudinal designs to explore
the heterogeneity and developmental trajectories of IGD
(Lemmens et al., 2015; Wang et al., 2025; Chang et al.,
2023). Moreover, existing research has primarily focused
on adolescents rather than tertiary students (Zhang et al.,
2023; Cerniglia et al., 2019), and the IGD subtypes iden-
tified through person-centered analyses have often been
inconsistent across studies.

The present study. This study investigated the latent
subgroups of IGD among college students at different time
points and the individual demographic and psychological
variables predict transitions between IGD profiles. We
hypothesized that

Hypothesis 1. IGD exhibit in multiple distinct profiles
rather than a homogeneous continuum.

Hypothesis 2. Most individuals maintain stable sub-
group membership over time.

Hypothesis 3. Lower self-control and higher loneliness
and depression predicts transitions toward more severe
IGD profiles.

By incorporating LTA within this theoretical frame-
work, the study aims not only to identify distinct subgroups
but also to reveal differential mechanisms of persistence
versus remission, providing insight into which individuals
are more likely to escalate, maintain, or improve over time.
This is particularly relevant for Moderate IGD users, who
may represent a qualitatively distinct subgroup requiring
targeted interventions.

Methods

Participants and setting
In this study, a non-random sampling strategy sample
of 343 Chinese college student online game were par-
ticipants. (54.7% female; Mage = 18.28, SD = 1.04).
Regarding residential background, 69.4% of the partici-
pants were from rural areas, while 31.6% were from urban
areas. In terms of academic major, 73.6% of the students
were enrolled in science, technology, engineering, and
mathematics (STEM)–related programs, whereas 26.4%
majored in humanities and social sciences. On average,
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participants reported spending 11.27 h per week on online
gaming (SD = 9.52).

Measures
Data were collected at two time points: September 2022
(T1) and September 2023 (T2) using the following
measures.

Self-control scale
Self-control at T1 was measured using the seven-item Brief
Self-Control Scale (Morean et al., 2014; Luo et al., 2021),
which assesses self-discipline and impulse regulation. Par-
ticipants rated items on a 5-point scale, and average scores
were computed, with higher values reflecting greater self-
control. The scale demonstrated good internal consistency
in this sample (α = 0.84).

Loneliness scale
Loneliness at T1 was measured using the 8-item Short-
Form Loneliness Scale (Hays & DiMatteo, 1987), a
unidimensional instrument that has demonstrated satis-
factory psychometric properties among Chinese college
students (Gao et al., 2024). Participants rated each item on
a 4-point scale. Mean scores were calculated, with higher
values indicating greater loneliness. The scale demon-
strated good internal consistency (Cronbach’s α = 0.86).

Depression scale
Depressive symptoms at T1 were assessed using the 9-item
Patient Health Questionnaire (PHQ-9; Kroenke & Spitzer,
2002). Participants rated each item on a 4-point scale.
Total scores were computed, with larger scores reflecting
elevated depressive symptoms. The scale demonstrated
high internal consistency (α = 0.88).

Internet gaming disorder scale
IGD measured using the Internet Gaming Disorder Scale
developed by Pearcy et al. (2016). This single-factor mea-
sure consists of nine items, each rated on a five-point Likert
scale, where larger scores reflect elevated symptom sever-
ity. The scale demonstrated excellent internal reliability
at both assessment points (T1: Cronbach’s α = 0.92; T2:
Cronbach’s α = 0.91).

Procedure
This research was obtained from the Institutional Review
Board of Shanghai Normal University (protocol code
SHNU-IRB-2022038, date of approval: 28 April 2022),
and all procedures aligned with the ethical provisions of
the Helsinki Declaration and its later modifications. Prior
to participating in the anonymous online survey conducted
between September 2022 and September 2023, all par-
ticipants provided informed consent in compliance with
all regulatory standards. Data collection was conducted
online through individualized survey links to ensure that
each participant’s responses could be matched across the
two time points while maintaining anonymity. Electronic
informed consent was obtained from all participants before
data collection. To enhance data quality, attention-check
items were embedded in the questionnaire, and response
times were monitored to identify invalid submissions.

Data analysis
All data processing and statistical testing were carried
out using SPSS 27.0 and Mplus 8.3. Before revising the
preliminary analysis to focus on the correlation matrix,
we assessed the missing data mechanism using Lit-
tle’s (1988) test. The results supported the assumption that
the data were missing completely at random (MCAR),
χ ²(18) = 18.46, p = 0.298. To ensure robustness, all longi-
tudinal latent transition models were estimated using full
information maximum likelihood (FIML) in Mplus (Lai,
2021). Descriptive statistics and demographic comparisons
were first conducted to explore differences in IGD across
gender, age, residence, and other background variables
using t-tests and one-way ANOVA. Prior to advanced
modeling, longitudinal measurement invariance of the IGD
scale across the two waves was tested to ensure construct
equivalence over time.

Subsequently, a Latent Profile Analysis (LPA) was
conducted at each time point to identify distinct sub-
groups of college student gamers based on their IGD
symptom patterns (Tein et al., 2013). Model selection was
guided by multiple fit indices, including the Akaike Infor-
mation Criterion (AIC), Bayesian Information Criterion
(BIC), adjusted BIC, entropy, and the Lo–Mendell–Rubin
likelihood ratio test (LMRT). To further explore the fac-
tors associated with IGD subgroups, multinomial logistic
regression analyses were conducted to assess the predic-
tive effects of self-control, loneliness, and depression on
IGD profile membership at T1 and T2. Finally, a Latent
Transition Analysis (LTA) was employed to assess the
longitudinal stability and transitions between IGD pro-
files from T1 to T2, with profile means and variances
constrained for comparability across time (Nylund-Gibson
et al., 2023).

Results

Preliminary analysis
Comparative statistics of IGD scores by demographic
variables
Table 1 summarizes the descriptive statistics and group
comparisons for IGD at both time points. Male students
reported significantly higher IGD levels than female stu-
dents at T1 and T2, indicating a moderate-to-large gender
effect. No significant differences were found between
urban and rural students. Family income showed a small
but significant effect at T2, whereas differences at T1 were
not significant. Overall, gender emerged as the most con-
sistent demographic predictor of IGD across both waves.

Descriptive statistics and correlational analyses
Correlation analyses among the study variables are pre-
sented in Table 2. Self-control at T1 was negatively
correlated with loneliness, depression, IGD at T1, and
IGD at T2. Loneliness and depression were positively
correlated and both were positively associated with IGD
at T1 and T2. IGD scores at T1 and T2 were strongly
positively correlated.

Measurement invariance analysis for IDG scale
As displayed in Table 3, the IGD scale demonstrated an
acceptable fit across the configural, metric, and scalar
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Table 1. Descriptive and comparative statistics of IGD

Variable Category IGD T1 (M ± SD) t/F IGD T2 (M ± SD) t/F

Gender
Male 2.32 ± 0.84

t = 5.84***
2.31 ± 0.82

t = 3.63***
Female 1.79 ± 0.79 1.99 ± 0.76

Residence
Urban 1.94 ± 0.85

t = –0.79
2.15 ± 0.82

t = 1.25
Rural 2.02 ± 0.84 2.04 ± 0.76

Family income

Low (<3000 RMB) 1.75 ± 0.72

F = 1.79

1.84 ± 0.83

F = 3.68*
Medium (3000–5000 RMB) 2.04 ± 0.85 2.17 ± 0.80

High (5000–8000 RMB) 1.81 ± 0.84 1.97 ± 0.70
Very high (>8000 RMB) 1.95 ± 1.06 1.38 ± 0.53

Note. *p < 0.05, ***p < 0.001.

Table 2. Descriptive statistics and correlation matrix

M SD 1 2 3 4 5

1.Self-control T1 3.18 0.61 1
2. Loneliness T1 2.01 0.55 –0.30** 1
3. Depression T1 1.45 0.53 –0.26** 0.41** 1
4. IGD T1 1.98 0.84 –0.36** 0.22** 0.28** 1
5. IGD T2 2.10 0.79 –0.32** 0.20** 0.27** 0.56** 1

Note. **p < 0.01.

Table 3. Longitudinal measurement invariance for IGD scale

Model fits Model comparison

χ2 df CFI TLI RMSEA SRMR Pairs �CFI �TLI �RMSEA

IGD
M1 (CI) 210.07 109 0.973 0.962 0.052 0.031 — — — —
M2 (MI) 216.08 115 0.973 0.964 0.051 0.033 M2 vs. M1 0.000 0.002 –0.001
M3 (SI) 227.55 121 0.971 0.964 0.051 0.033 M3 vs. M2 –0.002 0.000 0.000

Note. M1–M3 represent Models 1–3, CI = Configural invariance, MI = Metric invariance, SI = Scalar
invariance.

models over the two assessment points. When the factor
loadings were constrained to test metric invariance, the
model fit indices changed only marginally, remaining well
within established criteria for longitudinal invariance. Sim-
ilarly, imposing equality constraints on the item intercepts
to examine scalar invariance led to minimal variations
in fit statistics, indicating that the overall model fit was
well maintained. Taken together, the consistently minor
differences across models provide strong evidence that
the IGD scale retained stable psychometric properties
over time, thereby meeting the requirements for config-
ural, metric, and scalar invariance necessary for further
longitudinal analyses.

Latent profile analysis for IGD
Table 4 presents the fit indices for two- to four-profile LPA
solutions of IGD at T1 and T2. At both time points, model
comparisons were conducted using the AIC, BIC, sample-
size adjusted BIC (aBIC), entropy values, and the results of
the BLRT and the LMRT. At Time 1, all model fit indices
favored the three-profile solution. The three-profile model
exhibited lower AIC (6014.56), BIC (6160.39), and aBIC
(6039.85) values compared with the two-profile model,

while maintaining a high entropy value of 0.935, indicating
good classification accuracy. The LMRT was significant
(p = 0.015), indicating that the three-profile model fit
the data significantly better than the two-profile model.
Although the four-profile model yielded slightly lower fit
indices, the LMRT remained significant (p = 0.017), and
the smallest profile accounted for only 4.4% of partici-
pants, falling below the recommended 5% threshold for
acceptable profile size (Tein et al., 2013). Therefore, the
three-profile solution was considered the most appropriate
representation of the data at T1. At Time 2, a similar pat-
tern emerged. The three-profile solution showed lower AIC
(5494.51), BIC (5640.34), and aBIC (5519.80) values than
the two-profile model, with the highest entropy (0.961),
indicating excellent classification quality. The LMRT
result (p = 0.027) supported the three-profile solution over
the two-profile model, while the four-profile model did not
yield a significant improvement in model fit (p = 0.095).
Furthermore, the smallest profile in the four-profile model
comprised only 0.6% of the total sample, again suggest-
ing model overextraction. The BLRT remained significant
(p < 0.001) across all comparisons, further confirming the
superiority of the three-profile solution. Taken together, the
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Table 4. Profile analysis solutions of IGD at T1 and T2

Profiles number AIC BIC aBIC Entropy BLRT (p) LMRT (p) Profile prevalence

Time 1
2 7424.95 7532.41 7443.59 0.926 <0.001 <0.001 0.601/0.399
3 6014.56 6160.39 6039.85 0.935 <0.001 0.015 0.557/0.292/0.152
4 5288.96 5473.17 5320.91 0.936 <0.001 0.017 0.557/0.292/0.108/0.044
Time 2
2 7041.95 7149.41 7060.58 0.957 <0.001 <0.001 0.588/0.412
3 5494.51 5640.34 5519.80 0.961 <0.001 0.027 0.411/0.391/0.198
4 4710.80 4895.01 4742.74 0.954 <0.001 0.095 0.411/0.391/0.192/0.006

Figure 1. Latent profile plot of students’ IGD at Time 1

Figure 2. Latent profile plot of students’ IGD at Time 2

model fit indices, classification quality, and interpretability
all supported the three-profile solution as the best-fitting
and most parsimonious representation of IGD at both T1
and T2. These findings support Hypothesis 1, indicating
that IGD is characterized by multiple distinct latent profiles
rather than a homogeneous continuum.

Figures 1 and 2 illustrate the three-profile structure
identified at T1 and T2, respectively. The configuration
patterns of IGD among college students showed consid-
erable consistency over time, which supported the use of
consistent labeling for the profiles. Profile 1, designated
as the Low IGD group, included 55.7% of participants at
T1 and 41.1% at T2, displaying the lowest average scores
across all nine items. Profile 2, referred to as the Moderate
IGD group, demonstrated moderately elevated scores on
each indicator and constituted 29.2% of the sample at T1
and 39.1% at T2. Profile 3, identified as the High IGD
group, recorded the highest mean values on every item
compared to the other two profiles, making up 15.2% of
respondents at T1 and 19.8% at T2. The similarity in
profile structure and relative distribution across time points
provides preliminary support for Hypothesis 2, suggesting
a degree of stability in subgroup membership over time.

Table 5. Transition probabilities of IGD subgroups from
T1 to T2

Profile group Low IGD
T2

Moderate
IGD T2

High
IGD T2

Low IGD T1 0.550 0.366 0.084
Moderate IGD T1 0.280 0.450 0.270
High IGD T1 0.154 0.365 0.481

Figure 3. Longitudinal transitions of IGD profiles across two
time points

Latent transition analysis for IGD profile
We conducted a LTA to examine the temporal stability
and changes in profile membership across the two mea-
surement occasions. As the three-profile solution provided
the optimal fit in both LPAs, these profiles were retained,
with their means and variances constrained to equality
over time to ensure comparability. The LTA yielded sat-
isfactory model fit (AIC = 11,446.80, BIC = 11,650.20,
adjusted BIC = 11,482.07) and high classification pre-
cision (entropy = 0.936), indicating that the model
effectively distinguished among the latent profiles across
time. Table 5 and Figure 3 present the transition prob-
abilities of IGD subgroup memberships from T1 to T2.
As shown, while 55.0% of participants initially classified
in the Low IGD group at T1 remained in the same cat-
egory at T2, a substantial proportion (45.0%) shifted to
higher-risk categories, indicating moderate fluidity even
among Low IGD participants. Among individuals in the
Moderate IGD group at T1, 28.0% improved to Low IGD,
but 27.0% escalated to High IGD, highlighting consider-
able developmental volatility. For participants identified
as High IGD at T1, nearly half (48.1%) remained in this
category, whereas 51.9% improved to lower-risk groups,
further underscoring the dynamic nature of IGD status
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Table 6. Logistic regression analysis for IGD profiles

High vs. Low IGD profile Moderate vs. Low IGD profile

B OR B OR

Gender
Time 1 −0.93** 0.39** −0.81** 0.45**
Time 2 −1.08*** 0.34*** −0.50* 0.61*

Family income
Time 1 −0.01 1.01 −0.25 0.78
Time 2 −0.19 0.82 −0.28 0.75

Residence
Time 1 0.08 1.08 0.35 1.42
Time 2 0.08 1.08 −0.17 0.83

ATOG
Time 1 0.82*** 2.27*** 0.53*** 1.67**
Time 2 0.62*** 1.85** 0.48*** 1.62**

Self-control
Time 1 −1.28*** 0.28*** −0.89*** 0.41***
Time 2 −1.45*** 0.23***− 0.59** 0.56***

Loneliness
Time 1 0.98** 2.65* 0.58* 1.79*
Time 2 1.17* 3.23* 0.38 1.46

Depression
Time 1 1.41*** 4.11** 0.74** 2.09*
Time 2 1.43*** 4.19* 0.83** 2.30*

Note. *p < 0.05, **p < 0.01, ***p < 0.001, Gender (male = 1, female = 2), Residence (1 = urban, 2 = rural),
ATOG = Average time of online games per week, OR = Odds ratio, reference group = low IGD profile.

across time. Overall, these results suggest that IGD profiles
exhibit moderate stability in some cases but also substan-
tial fluidity, particularly for the Moderate and High IGD
groups. This developmental volatility implies that individ-
uals’ gaming-related problems are not trait-like and may
respond to timely interventions. Intervention strategies
should therefore consider the dynamic nature of IGD, with
a focus on periods of potential escalation or improvement
rather than assuming fixed risk profiles. Taken together,
these findings provide partial support for Hypothesis 2.
Although a proportion of individuals remained in the same
subgroup over time, the substantial transition probabilities
across profiles indicate that subgroup membership is not
fully stable but rather characterized by moderate stability
alongside notable fluidity.

Analysis of IGD profile predictors for T1 and T2
Table 6 summarizes logistic regression findings on mem-
bership in the high- and moderate-level IGD profiles
relative to the low IGD profile at T1 and T2. Odds ratios
(OR) and regression coefficients (B) were estimated for
gender, family income, residence, average time spent on
online games (ATOG), and self-control. It should be noted
that all predictors were measured at T1, and therefore
these analyses reflect baseline associations rather than
dynamic predictors of profile membership or transitions at
T2. At both T1 and T2, gender emerged as a significant
predictor of IGD profile membership, with females serving
as the reference group. Specifically, at T1, females had
significantly lower odds of belonging to the high IGD
profile (B = –0.93, OR = 0.39, p < 0.01) and the moderate
IGD profile (B = –0.81, OR = 0.45, p < 0.01) compared
with males, indicating that males were more likely to
be classified into these higher-risk profiles. A similar
pattern was observed at T2. Females showed reduced
odds of membership in the high IGD profile (B = –1.08,

OR = 0.34, p < 0.001) as well as the moderate profile
(B = –0.50, OR = 0.61, p < 0.05) relative to males. Over-
all, these findings consistently suggest a higher likelihood
of males belonging to moderate and high IGD profiles
across both time points. Family income and residence were
not significant predictors at either time point, indicating
that students’ family economic background and living area
(urban vs. rural) were not associated with IGD severity
levels. In contrast, ATOG showed a strong and consistent
positive association with IGD profile membership across
both waves. At T1, students who spent more time gaming
were 2.27 times more likely to be in the high IGD profile
(B = 0.82, OR = 2.27, p < 0.001) and 1.67 times prone
to be in the moderate profile (B = 0.53, OR = 1.67,
p < 0.01). Comparable results were found at T2 (high:
B = 0.62, OR = 1.85, p < 0.01; moderate: B = 0.48,
OR = 1.62, p < 0.001).

Finally, self-control emerged as a robust negative pre-
dictor of IGD profile membership at both T1 and T2.
Students with higher self-control were substantially less
likely to belong to the high or moderate IGD profiles. At
T1, high self-control was associated with a 72% lower
likelihood of being in the high IGD group (B = –1.28,
OR = 0.28, p < 0.001) and a 59% lower likelihood of
being in the moderate group (B = –0.89, OR = 0.41,
p < 0.001). These protective effects remained stable at T2
(high: B = –1.45, OR = 0.23, p < 0.001; moderate: B = –
0.59, OR = 0.56, p < 0.01). Across both waves, loneliness
and depressive symptoms significantly predicted IGD pro-
file membership. Loneliness was associated with increased
odds of belonging to the high IGD profile at Time 1
(OR = 2.65, p < 0.05) and Time 2 (OR = 3.23, p < 0.05),
and with the moderate profile at Time 1 only (OR = 1.79,
p < 0.05). In contrast, depressive symptoms consistently
predicted higher odds of membership in both the high
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and moderate IGD profiles across waves (ORs = 2.09–
4.19, ps < 0.05), relative to the low IGD profile. Overall,
these results indicate that gender, weekly gaming time,
and self-control were the most salient baseline predictors:
males and those who spend more time gaming were prone
to exhibit higher IGD levels, whereas strong self-control
consistently served as a protective factor. However, it
should be emphasized that these findings reflect baseline-
only associations and do not capture dynamic influences
on profile transitions at T2. Therefore, these findings
provide partial support for Hypothesis 3. While lower self-
control and higher levels of loneliness and depression
were associated with greater likelihood of belonging to
more severe IGD profiles, the hypothesis regarding their
role in predicting transitions toward more severe profiles
cannot be directly confirmed without modeling transition
probabilities with covariates.

Discussion
The present findings indicate that male students consis-
tently reported higher IGD levels than females, which
aligns with previous research suggesting that males are
more prone to excessive gaming due to higher engagement
in competitive and reward-driven gaming behaviors (Abu-
tara et al., 2025). From the perspective of Self-Regulation
Theory, this gender difference may reflect systematic vari-
ations in impulse control and reward sensitivity, with males
exhibiting relatively lower inhibitory control in reward-rich
digital environments (Baumeister & Vonasch, 2015). One
possible explanation is that males exhibit heightened acti-
vation in reward-related brain regions, such as the striatum
and orbitofrontal cortex, suggesting that increased reward
sensitivity and craving responses may partly account for
their stronger motivation to engage in gaming (Dong et al.,
2018). The lack of significant differences between urban
and rural students suggests that geographical background
may have limited influence on IGD in this sample, which
is consistent with recent empirical evidence indicating that
individual-level psychological mechanisms may outweigh
structural or contextual factors in explaining IGD risk
among college students. The small effect of socioeconomic
status at T2 could reflect minor variations in access to
gaming resources or leisure time, but it appears less critical
than gender in predicting IGD. Overall, gender differences
seem to be the most robust demographic factor associated
with IGD, highlighting the need for targeted prevention
and intervention strategies for male students.

The LPA revealed a stable three-profile structure of
IGD across both time points, comprising Low, Moder-
ate, and High IGD groups. The majority of students
belonged to the Low IGD group, while a smaller propor-
tion exhibited high levels of gaming disorder, consistent
with previous findings indicating that only a minority of
college students develop problematic gaming behaviors
(Chang et al., 2023; Lemmens et al., 2015). This latent
heterogeneity aligns with person-centered perspectives
emphasizing that IGD manifests in qualitatively distinct
subgroups rather than along a single continuum of severity.
The increase in the Moderate and High IGD groups at T2
suggests a slight shift toward more severe IGD over time,
which may reflect developmental trends in self-regulation,

academic stress, or increased exposure to online gaming
(Jeong et al., 2019; Zhou et al., 2024). The consistency in
profile patterns across waves supports the robustness and
stability of these latent subtypes, providing a meaningful
framework for identifying at-risk students. These results
highlight the need for tailored interventions (Park et al.,
2021), particularly for individuals in the High IGD group,
while suggesting that preventive strategies should also
target those in the Moderate group to prevent escalation.

The logistic regression results highlight several key
factors associated with IGD severity. Consistent with
previous research, males were substantially more likely
than females to belong to both the high and moderate
IGD profiles (Macur & Pontes, 2021), suggesting that
gender-related differences in gaming motivation, reward
sensitivity, or socialization may contribute to greater vul-
nerability among male students. Time spent on online
games was also a robust risk factor, reflecting that higher
engagement increases exposure to gaming stimuli and
may reinforce addictive patterns (Kim et al., 2021). In
contrast, self-control emerged as a strong protective fac-
tor, providing direct empirical support for Self-Regulation
Theory, which posits that effective impulse regulation and
goal-directed control are central to preventing maladaptive
behaviors such as IGD (Baumeister & Vonasch, 2015).
Moreover, students with greater capacity for impulse regu-
lation and goal-directed behavior are less likely to develop
problematic gaming behaviors (Zhou et al., 2024; Lei et al.,
2025). The lack of significant effects for family income
and residence suggests that IGD may be relatively inde-
pendent of family economic background or urban-rural
context in this sample. Finally, loneliness and depres-
sive symptoms consistently predicted higher IGD profile
membership, which can be interpreted through the lens
of Compensatory Internet Use Theory (CIUT) (Karde-
felt-Winther, 2014). According to CIUT, individuals may
engage in excessive gaming as a compensatory strategy to
cope with unmet psychosocial needs or negative emotional
states, supporting prior empirical findings that gaming
can serve an emotion-focused coping function for socially
isolated or psychologically distressed students (Estupiñá
et al., 2024; Wu et al., 2020). Overall, these findings
underscore the importance of targeting high-risk groups—
particularly male students and frequent gamers—while
promoting self-control and emotional regulation skills to
prevent or reduce IGD.

The latent transition analysis revealed both stability
and moderate changes in IGD profiles over time. Most
students in the Low IGD group remained stable, indicating
that low-risk gamers tend to maintain adaptive gaming
behavior. However, transitions from Moderate to High IGD
and the relatively high persistence of the High IGD group
suggest that individuals with elevated gaming behaviors
are at risk of maintaining or worsening their condition over
time (Kang et al., 2025). Conversely, a subset of students
in the Moderate and High groups showed improvement,
highlighting the potential for behavioral change. These
findings suggest that while IGD exhibits a degree of tem-
poral stability (Martončik et al., 2024; Hong et al., 2023),
particularly among high-risk individuals, there remains
sufficient fluidity to justify early identification and targeted
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intervention. Preventive strategies should focus not only on
high-risk gamers but also on those in the Moderate group
to prevent escalation. From a theoretical standpoint, these
transitions underscore the dynamic interplay between self-
regulation capacity and compensatory coping motives in
shaping the progression or remission of IGD over time,
reinforcing the relevance of integrating Self-Regulation
Theory and CIUT in understanding IGD development.

Implications for research and practice
The present findings have important theoretical and prac-
tical implications. First, the identification of stable Low,
Moderate, and High IGD profiles, along with their tem-
poral transitions, highlights the heterogeneous nature of
gaming behaviors among college students and the potential
for both escalation and improvement over time (Fong
et al., 2023). Furthermore, Moderate IGD users are
highlighted as a potentially distinct intervention target,
given their higher likelihood of transitioning toward either
Low or High IGD profiles. Second, demographic fac-
tors, particularly gender, and behavioral indicators such
as weekly gaming time emerged as robust risk factors,
whereas self-control consistently served as a protective
factor, underscoring the importance of individual dif-
ferences in vulnerability to IGD. Third, the consistent
associations of loneliness and depressive symptoms with
higher IGD profile membership emphasize the interplay
between emotional well-being and problematic gaming.
Practically, these results suggest that interventions should
be tailored according to risk level: preventive programs
targeting Moderate gamers may help prevent progression,
while more intensive interventions are warranted for High-
risk students (King et al., 2018). Enhancing self-control,
promoting adaptive coping strategies, and addressing
underlying emotional difficulties may be particularly effec-
tive in mitigating the development or persistence of IGD
(Hu et al., 2025). Finally, the observed stability and fluidity
of IGD profiles underscore the need for ongoing monitor-
ing and longitudinal support to ensure timely identification
and intervention.

Limitations and future directions
First, the sample consisted solely of Chinese college stu-
dents, which may limit the generalizability of the findings
to other age groups or cultural contexts. Second, the study
included only two measurement occasions, and the follow-
up period was limited to one year, restricting the ability
to capture longer-term trajectories of IGD; future research
should incorporate more waves and extended tracking peri-
ods. Third, the current sample lacked hierarchical or nested
structures (e.g., class- or school-level attributes), preclud-
ing multilevel analyses that could account for contextual
influences on gaming behaviors. Fourth, all variables were
assessed via self-report questionnaires, which may be
subject to response bias; specifically, social desirability
bias and common method variance could have inflated the
observed associations among self-control, depression, and
IGD. Future studies should aim to mitigate these biases
by incorporating multiple methods of assessment. For
instance, behavioral logs, ecological momentary assess-
ment (EMA) or passive digital tracking, and informant

or clinician ratings could be integrated to provide more
objective and reliable measures. Addressing these method-
ological limitations in future research would strengthen
the validity of conclusions regarding the development,
maintenance, and prevention of IGD.

Conclusion
This longitudinal study examined the heterogeneity, pre-
dictors, and temporal dynamics of IGD among Chinese
college students across two measurement occasions. Latent
Profile Analysis identified three distinct IGD subgroups—
Low, Moderate, and High—whose profiles exhibited both
stability and moderate transitions over time, highlight-
ing the heterogeneous and dynamic nature of gaming
behaviors. Logistic regression analyses revealed that
male gender and greater weekly gaming time consis-
tently increased the likelihood of belonging to higher
IGD profiles, whereas self-control served as a robust
protective factor. Additionally, loneliness and depres-
sive symptoms were identified as risk factors for more
severe IGD, emphasizing the interplay between emo-
tional well-being and problematic gaming. The findings
suggest the value of developing and applying targeted
prevention and intervention approaches, particularly for
high- and moderate-risk individuals, through enhancing
self-regulation and addressing underlying emotional dif-
ficulties. Overall, the present study provides important
empirical evidence for understanding IGD heterogeneity,
its key predictors, and temporal patterns among emerg-
ing adults, with clear implications for prevention and
intervention efforts.
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