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Abstract
Background: Problematic internet use (PIU) is an important public health concern among college students because of its
associations with adverse psychological, social, and academic outcomes. Stressful life events may contribute to PIU, but
previous studies have mainly relied on linear models and have rarely examined nonlinear, threshold, or plateau effects while
accounting for sociodemographic and lifestyle factors.
Objective: This study aimed to examine the linear and nonlinear dose-response associations between stressful life–event
scores and probable PIU among Chinese college students, and to determine whether these associations remained after
adjustment for potential confounders.
Methods: This cross-sectional study used convenience sampling to recruit students from 8 higher education institutions,
including comprehensive universities, medical universities, and vocational colleges, in Shanghai, Jiangsu, and Zhejiang, China,
between March 1 and June 30, 2025. Stressful life events during the preceding 12 months were assessed using the 26-item
Adolescent Self-Rating Life Events Checklist (ASLEC). Probable PIU was screened using the 8-item Internet Addiction
Diagnostic Questionnaire (IADQ), with a score of 5 and above indicating probable PIU. Descriptive statistics, independent-
samples 2-tailed t tests, chi-square tests, multivariable logistic regression, and restricted cubic spline (RCS) analyses were
conducted. The primary analyses used a complete-case sample of 2805 participants.
Results: Among the 2805 participants, 436 (15.5%, 95% CI 14.3%‐16.9%) met the screening criterion for probable PIU.
Participants with probable PIU had higher mean ASLEC scores than those without probable PIU (30.26, SD 28.10 vs 17.75,
SD 20.84; P<.001). In the fully adjusted model, each 1-point increase in the ASLEC score was associated with 2% higher odds
of probable PIU (adjusted odds ratio 1.02, 95% CI 1.01‐1.02; P<.001). RCS analysis showed significant overall and nonlinear
associations (both P<.001). The estimated odds changed little below a score of approximately 14, increased markedly between
approximately 14 and 60, and appeared to plateau above 60. Because relatively few participants scored above 60, estimates in
this range were less precise.
Conclusions: This study is innovative in applying RCS analysis to characterize the nonlinear dose-response association
between stressful life–event scores and probable PIU. Unlike previous studies based mainly on conventional linear models,
it identified potential inflection points at approximate scores of 14 and 60 and provided a more detailed account of how the
odds of probable PIU varied across exposure levels. These findings extend the existing evidence and may provide preliminary
information for developing tiered screening, stress-management support, and referral pathways in university mental health
services. However, the identified values are exploratory statistical points rather than validated clinical cutoffs. Longitudinal
and intervention studies are needed to confirm their practical use and determine whether stress-reduction and coping-focused
interventions can reduce the onset or persistence of probable PIU.
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Introduction
Problem
In the digital era, the internet has become an indispensa-
ble tool for daily life, academic pursuits, and social inter-
action. This is particularly true for college students, who
are navigating a critical developmental period characterized
by heightened neuroplasticity, identity formation, and social
role transition [1,2]. The internet provides an accessible
and relatively low-risk environment for identity exploration,
emotional expression, and social connection, which may be
particularly appealing to students navigating this developmen-
tal stage [3]. College students may therefore be particularly
susceptible to problematic internet use (PIU), especially in
the context of increased autonomy from parental supervision,
heightened academic demands, and the expansion of both
online and offline social networks [4,5]. Meanwhile, the
widespread availability of mobile internet services and the
diversification of online applications have further increased
college students’ reliance on the internet for learning,
communication, and recreation [6]. Despite its academic and
social benefits, the widespread use of the internet also raises
concerns about problematic use patterns, particularly among
college students who are at a developmentally vulnerable
stage.

The public health significance of PIU among college
students is underscored by its prevalence and associations
with a range of adverse health and functional outcomes [7].
A previous systematic review reported a pooled prevalence
of 41.84% for internet addiction, as defined in the inclu-
ded original studies, among university students [8]. How-
ever, prevalence estimates vary substantially across studies
because of differences in assessment instruments, cutoff
criteria, operational definitions, sampling strategies, cultural
and regional contexts, and periods of data collection [9-
11]. Therefore, pooled estimates should not be directly
compared with proportions derived from a specific screen-
ing instrument and population. Despite this methodologi-
cal heterogeneity, PIU has consistently been associated
with depression, anxiety, loneliness, reduced subjective
well-being, lower resilience, sleep disturbances, suicidal
ideation, poorer academic achievement, impaired attention,
and reduced real-world social functioning [12-16]. Collec-
tively, these adverse outcomes may compromise college
students’ psychological well-being, academic development,
and social functioning, highlighting the importance of
identifying potentially modifiable factors associated with
PIU.
Review of Relevant Scholarship
Among these factors, stressful life events refer to adverse
or demanding experiences that require psychological or
behavioral adaptation and may exceed an individual’s
available coping resources [17]. Such events represent an

important source of psychological distress among college
students and may arise across multiple domains [18-20].
Academic stressors, including examination failure, heavy
study demands, and educational pressure, may contribute
to emotional exhaustion and impaired self-regulation [21].
Interpersonal difficulties, such as peer conflict, discrimina-
tion, romantic problems, and strained relationships with
teachers, may increase loneliness and negative affect
[22]. Family conflict, parental pressure, financial hardship,
serious illness, bereavement, punishment, and other adverse
experiences may further undermine perceived control and
psychological well-being [23]. Although these events differ in
content, they may contribute to PIU through shared path-
ways involving psychological distress, maladaptive coping,
and impaired self-regulation [15,16]. Individuals experienc-
ing stressful events may use the internet to avoid real-life
stressors or regulate negative emotions, thereby increasing
their susceptibility to PIU.

Previous studies have reported associations between
stressful life events and PIU [24-27]; however, they have
generally relied on conventional linear modeling approaches.
For example, Yang et al [27] used logistic regression
without examining possible nonlinear, threshold, or saturation
effects. Consequently, the dose-response association between
stressful life events and PIU remains insufficiently character-
ized. A nonlinear association is theoretically plausible, as
low levels of stress may be manageable, moderate levels
may overwhelm coping resources and promote maladaptive
internet use, and very high levels may be accompanied by
emotional exhaustion or co-occurring psychological problems
that alter the association. In addition, previous studies have
not always adequately considered potential sociodemographic
and lifestyle confounders. Age, sex, ethnicity, only-child
status, living arrangement, accommodation type, alcohol
consumption, breakfast frequency, and outdoor activity
may be associated with psychological distress, exposure to
stressful life events, or patterns of internet use [28-30] and
were therefore considered when estimating the association
between stressful life events and PIU.
Hypotheses, Aims, and Objectives
Accordingly, the primary aim of this study was to exam-
ine the dose-response association between stressful life–
event scores and probable PIU among Chinese college
students, with particular attention to potential nonlinearity.
The secondary aim was to evaluate whether this association
remained after adjustment for potential sociodemographic and
lifestyle confounders. We hypothesized that higher stressful
life–event scores would be associated with greater odds
of probable PIU and that the association would exhibit a
nonlinear pattern.
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Methods
Conditions and Design
This study used a nonexperimental, observational, cross-sec-
tional design. No intervention, experimental manipulation,
or random allocation was involved. The study was conduc-
ted from March 1, 2025, to June 30, 2025, among col-
lege students enrolled at 8 higher education institutions
in Shanghai; Jiangsu Province; and Zhejiang Province,
China. The participating institutions included comprehensive
universities, medical universities, and vocational colleges and
were selected based on existing collaborative relationships
with the research team and their willingness to participate.
Inclusion and Exclusion
Eligible participants were college students enrolled at one of
the participating institutions who were able to understand the
questionnaire and voluntarily agreed to participate. Partici-
pants were excluded from the final analysis if they had
missing data on stressful life events, the Internet Addic-
tion Diagnostic Questionnaire (IADQ) [31], or one or more
prespecified sociodemographic or lifestyle covariates required
for the complete-case analysis.
Participant Characteristics
The study population consisted of college students recruited
from 8 higher education institutions in eastern China.
Participant characteristics included age, sex, ethnicity,
domicile, only-child status, accommodation type, living
arrangement, current smoking, current alcohol consumption,
breakfast frequency, and daily outdoor activity time.
Sampling Procedures
Participants were recruited using convenience sampling.
Investigators who received standardized training distributed
the electronic questionnaire link through class-based WeChat
(Tencent) groups at the participating institutions and invited
eligible students to participate voluntarily. A total of 3200
students were invited, of whom 3058 submitted the question-
naire. No financial or material compensation was provided to
participants.
Sample Size, Power, and Precision
No formal a priori sample size or power calculation was
performed because this study used a multicenter conven-
ience sample and aimed to recruit all eligible and accessible
students during the study period. Of the 3200 students invited,
3058 submitted the questionnaire. The final complete-case
analytic sample included 2805 participants, of whom 436 met
the screening criterion for probable PIU.
Measures and Covariates

Stressful Life Events
The Adolescent Self-Rating Life Events Checklist (ASLEC)
was used to assess the occurrence and perceived impact of
stressful life events over a 12-month recall period [32]. The
version used in this study included 26 scored items and one

open-ended “other event” item, which was excluded from
calculation of the total score. The 26 scored items were
grouped into 5 dimensions: interpersonal relationships (items
1, 2, 4, and 15), academic stress (items 3, 9, 22, and 25),
punishment (items 18‐21, 23, 24, and 26), loss (items 11‐14,
16, and 17), and adaptation problems (items 5‐8 and 10).
For each item, participants indicated whether the event had
occurred during the preceding 12 months. Events that had
not occurred were scored 0. For events that had occurred,
participants rated the perceived psychological impact on a
5-point scale ranging from 1 (no impact) to 5 (extremely
severe impact). Item scores were summed to obtain a total
score ranging from 0 to 130, with higher scores indicating
a greater cumulative impact of stressful life events. The
ASLEC captures event occurrence and perceived impact but
does not assess the precise timing, frequency, duration, or
recurrence of each event and therefore cannot distinguish
acute from recurrent or chronic stressors. In the original
validation study, the scale demonstrated a Cronbach α of 0.85
and a split-half reliability coefficient of 0.88 [32].

Probable PIU
Probable PIU was assessed using the 8-item IADQ, devel-
oped by Young [31,33]. Although the original name of
the instrument uses the term “internet addiction,” the
IADQ was used in this study as a self-report screen-
ing measure of generalized PIU rather than as a clinical
diagnostic instrument. The IADQ was adapted from the
diagnostic criteria for pathological gambling and assesses
addiction-like features of PIU, including loss of control,
tolerance, withdrawal-like symptoms, and impairment in
social, academic, or occupational functioning [31]. Represen-
tative items include “extending the time spent online beyond
the original intention,” “repeated unsuccessful attempts to
regulate or diminish internet usage,” “experiencing irritabil-
ity or restlessness during attempts to curtail internet usage,”
and “endangering or forfeiting a significant relationship,
employment, or educational opportunity because of internet
use.” Each item was answered dichotomously, with “yes”
scored as 1 and “no” scored as 0, yielding a total score
ranging from 0 to 8. Participants with a total score of ≥5 were
classified as meeting the screening criterion for probable PIU.
A preliminary reliability and validity study of the Chinese
self-report version reported good internal consistency, with a
Cronbach α of 0.817 [34].

Participant Characteristics and Covariates
A structured questionnaire was used to collect participant
characteristics and potential confounding variables. Socio-
demographic variables included sex, age, ethnicity, domi-
cile, only-child status, accommodation type (on-campus vs
off-campus), and living arrangement. Health-related lifestyle
variables included current smoking, current alcohol con-
sumption, breakfast frequency, and daily outdoor activity
time [4,35,36]. Breakfast frequency was included as a
potential lifestyle-related confounder because it may reflect
the regularity of daily routines and broader health-related
behavior patterns and has been associated with psychologi-
cal distress and unhealthy lifestyle behaviors among students
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[37]. Participants who had smoked at least one cigarette
during the preceding 30 days were classified as current
smokers. Those who had consumed at least one alcoholic
drink during the same period were classified as current
drinkers. Both variables were coded as yes or no. Breakfast
frequency was categorized as daily (7 d/wk), sometimes (1‐6
d/wk), or never (0 d/wk). Daily outdoor activity time was
categorized as less than 1 hour, 1 to less than 2 hours, 2 to
less than 3 hours, or at 3 hours or more.
Data Collection
Data were collected using a self-administered electronic
questionnaire developed on an online survey platform. Before
the questionnaire link was distributed, trained investigators
explained the study’s purpose, procedures, the voluntary
nature of participation, and the right to withdraw. Partici-
pants completed the questionnaire anonymously through the
electronic survey platform.
Quality of Measurements
To enhance measurement quality, all investigators received
standardized training before data collection. The study’s
purpose, questionnaire administration procedures, and
quality-control requirements were explained consistently
across the participating institutions. Submitted questionnaires
were reviewed promptly by trained quality-control person-
nel for completeness and logical consistency. When poten-
tial errors or inconsistencies were identified, investigators
contacted participants for clarification or correction, as
necessary and feasible.
Instrumentation
The ASLEC and IADQ were previously developed self-report
instruments and were not created specifically for the present
study. Their content, scoring procedures, interpretation, and
prior reliability evidence are described in the Stressful Life
Events and Probable PIU sections. A structured questionnaire
was used to assess participant characteristics and prespecified
sociodemographic and lifestyle covariates.
Masking
Masking was not applicable because this was a cross-
sectional, self-administered questionnaire survey without
treatment allocation or investigator-rated outcomes.
Psychometrics
In the present sample, both instruments demonstrated high
internal consistency. Cronbach α was 0.967 for the ASLEC
and 0.884 for the IADQ. No additional psychometric analyses
were conducted in this study.
Missing Data
Before analysis, the data were examined for complete-
ness, logical consistency, and coding accuracy. Submitted
questionnaires with missing data on the primary exposure,
outcome, or one or more prespecified covariates were
identified during data cleaning. The distributions of contin-
uous variables were examined using descriptive statistics
before inferential analyses.

Of the 3058 respondents, 253 (8.3%) had missing data,
including 98 with missing stressful life events data, 64 with
missing IADQ data, and 91 with missing data for one or more
prespecified covariates. The Missing Completely at Random
(MCAR) test developed by Little indicated that the data
were not missing completely at random (χ²2=65.307, P<.001).
Multiple imputation was considered; however, because the
proportion of missing data was relatively limited and the
missingness involved the primary exposure, outcome, and
several categorical covariates, the primary analyses were
conducted using a complete-case approach. The potential bias
associated with complete-case analysis was considered when
interpreting the findings.
Analytic Strategy
Continuous variables were presented as means and SDs,
and categorical variables were presented as frequencies and
percentages. Between-group comparisons were performed
using independent-samples 2-tailed t tests for continuous
variables and chi-square tests for categorical variables.
Multivariable logistic regression models were used to
examine the association between stressful life–event scores
and probable PIU. Model 1 was unadjusted. Model 2
was adjusted for ethnicity and domicile. Model 3 was
further adjusted for only-child status, accommodation type,
living arrangement, current alcohol consumption, breakfast
frequency, and outdoor activity time. Results were reported
as odds ratios (ORs) with 95% CIs. Restricted cubic spline
(RCS) analysis was used to examine potential nonlinearity
in the association between stressful life–event scores and
probable PIU. Candidate spline models with different knot
specifications were compared using the Akaike Information
Criterion and visual assessment of model fit. The final
model included 4 knots located at the 5th, 35th, 65th, and
95th percentiles of the stressful life event score distribution,
corresponding to scores of 0, 7, 21, and 69, respectively. A
stressful life event score of 14 was used as the reference
value. Overall and nonlinear associations were evaluated
using likelihood ratio tests. Based on the 2 potential turning
points identified from the spline curve, stressful life–event
scores were further categorized as below 14, 14 to 60, and
above 60. In categorical logistic regression analyses, the
above 60 group was used as the reference category because
the spline curve suggested a plateau beyond a score of 60,
allowing lower-exposure groups to be compared with the
high-exposure plateau group. The 95% CI for the proportion
of participants meeting the screening criterion for probable
PIU was calculated using the Wilson method. All statisti-
cal tests were 2-sided, and a P value less than .05 was
considered statistically significant. Analyses were performed
using R software (version 4.3.3; R Foundation for Statistical
Computing).
Ethical Considerations
This study was conducted in accordance with the Declaration
of Helsinki and was approved by the Ethics Review Commit-
tee of Shanghai University of Medicine & Health Sciences
(approval number: 2023-HXXM-01‐612401197903300537).
Before the questionnaire link was distributed, trained
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investigators explained the study’s purpose, procedures, the
voluntary nature of participation, and the right to withdraw;
verbal informed consent was obtained from all participants.
The questionnaire was completed anonymously, and no
directly identifiable personal information was collected. No
financial or material compensation was provided to partici-
pants. No identifiable participant images were included in this
paper or supplementary materials.

Results
Participant Flow and Recruitment
Participants were recruited between March 1, 2025, and June
30, 2025, from 8 higher education institutions in eastern

China. A total of 3200 students were invited to participate, of
whom 3058 submitted the questionnaire. After excluding 98
participants with missing data on stressful life events, 64 with
missing IADQ data, and 91 with missing data for one or more
prespecified covariates, 2805 participants were included in
the complete-case analysis. The participant flow is presented
in Figure 1.

Figure 1. Participant flowchart for a cross-sectional survey of college students from 8 higher education institutions in eastern China from March 2025
to June 2025.

Participant Characteristics
Table 1 summarizes the baseline characteristics of the
2805 participants according to probable PIU status. Par-
ticipants meeting the IADQ screening criterion for proba-
ble PIU reported substantially higher stressful life events
scores than those not meeting the criterion (mean 30.26,

SD 28.10 vs mean 17.75, SD 20.84; P<.001). Significant
between-group differences were also observed in ethnic-
ity, place of residence, only-child status, accommodation
status, living arrangement, current alcohol consumption,
breakfast frequency, and outdoor activity time. No significant
differences were found in age, sex, or current smoking status.
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Table 1. Baseline characteristics of participants according to probable problematic internet use (PIU) statusa.
Characteristics Overall (N=2805) Probable PIU P value

Without (n=2369) With (n=436)
Age (y), mean (SD) 19.50 (1.40) 19.47 (1.36) 19.63 (1.60) .12
Sex, n (%) .30
  Male 1209 (43.1) 1031 (85.3) 178 (14.7)
  Female 1596 (56.9) 1338 (83.8) 258 (16.2)
Ethnicity, n (%) .006
  Han 1961 (69.9) 1632 (83.2) 329 (16.8)
  Others 844 (30.1) 737 (87.3) 107 (12.7)
Domicile, n (%) .01
  City 1469 (52.4) 1217 (82.8) 252 (17.2)
  Country 1336 (47.6) 1152 (86.2) 184 (13.8)
Only child, n (%) .002
  Yes 795 (28.3) 644 (81.0) 151 (18.9)
  No 2010 (71.7) 1725 (85.8) 285 (14.2)
Accommodation status, n (%) <.001
  On-campus 2604 (92.8) 2217 (85.1) 387 (14.9)
  Off-campus 201 (7.2) 152 (75.6) 49 (24.4)
Living arrangement, n (%) <.001
  With parents 2320 (82.7) 1996 (86.0) 324 (13.9)
  Father only 97 (3.5) 74 (76.3) 23 (23.7)
  Mother only 199 (7.1) 152 (76.4) 47 (23.6)
  Not with parents 189 (6.7) 147 (77.8) 42 (22.2)
Current smoking, n (%) .63
  Yes 297 (10.6) 248 (83.5) 49 (16.5)
  No 2508 (89.4) 2121 (84.6) 387 (15.4)
Current drinking, n (%) <.001
  Yes 683 (24.3) 537 (78.6) 146 (21.4)
  No 2122 (75.7) 1832 (86.3) 290 (13.7)
Breakfast frequency, n (%) .007
  Daily 906 (32.3) 787 (86.9) 119 (13.1)
  Sometimes 1634 (58.3) 1372 (83.9) 262 (16.0)
  Never 265 (9.4) 210 (79.2) 55 (20.8)
Outdoor activity time, n (%) <.001
  <1 h 795 (28.3) 636 (80) 159 (20)
  (1 h, 2 h) 1062 (37.9) 906 (85.3) 156 (14.7)
  (2 h, 3 h) 488 (17.4) 423 (86.7) 65 (13.3)
  ≥3 h 460 (16.4) 404 (87.8) 56 (12.2)
Stressful life events, mean (SD) 19.69 (22.58) 17.75 (20.84) 30.26 (28.10) <.001

aProbable PIU was defined as an Internet Addiction Diagnostic Questionnaire (IADQ) score of 5 and above.

Association Between Stressful Life
Events and Probable PIU
Figure 2 presents the association between stressful life events
and probable PIU across 3 logistic regression models. When
stressful life events scores were analyzed as a continuous
variable, each one-point increase was associated with 2%
higher odds of probable PIU in model 1 (OR 1.02, 95%
CI 1.01‐1.02; P<.001). This association remained statistically
significant in model 2 (OR 1.02, 95% CI 1.01‐1.02; P<.001)
and model 3 (OR 1.02, 95% CI 1.01‐1.02; P<.001). Stressful
life events scores were categorized as below 14, 14 to 60,

and above 60 according to the inflection points identified
by the RCS analysis, and participants with scores above 60
were used as the reference group. This group was selected
as the reference because the spline curve suggested that
the association reached a plateau beyond a score of 60,
allowing the lower-exposure groups to be compared with
the high-exposure plateau group. Compared with participants
with scores above 60, participants with scores below 14 had
lower odds of probable PIU in model 1 (OR 0.21, 95%
CI 0.14‐0.30), model 2 (OR 0.20, 95% CI 0.14‐0.29), and
model 3 (OR 0.25, 95% CI 0.17‐0.36). Similarly, compared
with participants with scores above 60, participants with
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scores of 14 to 60 had lower odds of probable PIU in model
1 (OR 0.44, 95% CI 0.31‐0.63), model 2 (OR 0.44, 95%
CI 0.31‐0.62), and model 3 (OR 0.52, 95% CI 0.36‐0.75).

All categorical associations were statistically significant
(P<.001).

Figure 2. Multivariable logistic regression associations between stressful life–event scores and probable problematic internet use (PIU) among 2805
Chinese college students recruited from 8 higher education institutions in eastern China from March 2025 to June 2025. The original continuous
variable of stressful life events was then transformed into 3 separate categories (<14, 14‐60, and >60) based on inflection points identified through
restricted cubic splines (RCS). For the categorical analysis, the above 60 group was used as the reference category because the RCS curve suggested
that the association reached a plateau beyond a score of 60, allowing the lower-exposure groups to be compared with the high-exposure plateau
group. Model 1 was unadjusted. Model 2 was adjusted for ethnicity and domicile. Model 3 was adjusted for ethnicity, domicile, only child,
accommodation status, living arrangement, current drinking, breakfast frequency, and outdoor activity time. Blue squares represent the odds ratio
(OR) estimates, and blue horizontal lines represent the corresponding 95% CIs.

Nonlinear Association Between Stressful
Life Events and Probable PIU
Figure 3 illustrates the dose-response association between
stressful life events and probable PIU. An RCS model
with 4 knots was used to examine potential nonlinearity
in this association. The overall association was statistically
significant (P value for overall <.001), with evidence of
nonlinearity (P value for nonlinearity<.001). The odds of

probable PIU changed little when stressful life events scores
were below approximately 14. Between scores of approx-
imately 14 and 60, the odds increased markedly with
increasing stressful life events scores. Beyond approximately
60, the curve gradually plateaued, reaching about 3.9 times
the odds observed at the reference value. Based on the turning
points observed in the spline curve, stressful life events scores
were subsequently categorized as below 14, 14 to 60, and
above 60 for further analysis.
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Figure 3. Restricted cubic spline analysis of the association between stressful life–event scores and probable problematic internet use (PIU) among
college students from 8 higher education institutions in eastern China during March to June 2025. The solid red line represents the estimated odds
ratio (OR), and the shaded area represents the 95% CI. The horizontal dashed line indicates an OR of 1.00. A stressful life event score of 14 was used
as the reference value. The 4 knots were located at the 5th, 35th, 65th, and 95th percentiles, corresponding to scores of 0, 7, 21, and 69, respectively.
The vertical dashed lines indicate the identified turning points at scores of 14 and 60. Participants with stressful life–event scores above 60 accounted
for 5.9% (166/2805) of the sample. The relatively small number of participants in this range may have reduced the precision of the estimates and
contributed to the wider CIs beyond a score of 60.

Discussion
Support for the Original Hypotheses
The present study examined the linear and nonlinear
associations between stressful life–event scores and probable
PIU among Chinese college students. The findings supported
our hypotheses that higher stressful life–event scores would
be associated with greater odds of probable PIU, and the
association followed a nonlinear dose-response pattern. RCS
analysis identified potential inflection points at approximately
14 and 60. These findings extend previous evidence based
primarily on conventional linear models and provide a more
nuanced characterization of the association between stressful
life events and probable PIU [24,27,38].

Similarity of Results
The positive association observed in the logistic regression
models was consistent with a meta-analysis of Chinese
adolescents and college students, which reported a signifi-
cant correlation between stressful life events and PIU across
24 studies involving 21,944 participants (pooled r=0.34)
[39]. Similar positive associations have also been reported
in individual studies examining stressful or negative life
events in relation to internet-related problematic behaviors

among adolescents and college students [25-27]. Together,
these findings suggest that the association is observable
across different student populations and measures of stressful
experiences, although the magnitude of the association may
vary according to study design, sample characteristics, and
the operational definition of PIU [25-27,39]. The persistence
of the association across the 3 regression models suggests that
the finding was not substantially altered by adjustment for the
measured sociodemographic and lifestyle covariates, although
residual confounding cannot be excluded. Importantly, the
present study extends this literature by showing that the
association may not be adequately represented by a strictly
linear model, as the increase in the odds of probable PIU
differed across levels of stressful life–event scores.

The proportion of participants meeting the IADQ
screening criterion for probable PIU was 15.5% (436/2805),
which was lower than the pooled estimate of 41.84% reported
in a previous systematic review [8]. This discrepancy may
reflect differences in assessment instruments, cutoff criteria,
operational definitions, sampling procedures, regional and
cultural contexts, and timing of data collection [8-11]. In
particular, the present study used the IADQ with a prespe-
cified cutoff of ≥5 to identify probable PIU rather than
a clinical diagnosis, whereas studies included in previous
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reviews have used a variety of instruments and definitions of
internet addiction or PIU [8]. Such methodological heteroge-
neity can substantially affect prevalence estimates and may
partly explain the wide variation reported across university
populations [8-11]. Therefore, prevalence estimates derived
from different instruments and study populations should not
be interpreted as directly comparable [8-11]. The present
estimate should consequently be understood as the proportion
of participants meeting the screening criterion for probable
PIU within this specific sample rather than as an estimate
of the prevalence of clinically diagnosed internet addiction
among Chinese college students.

Probable PIU was also associated with several sociodemo-
graphic and lifestyle characteristics. It was more common
among urban residents, only children, students living off
campus, those not living with both parents, current drink-
ers, students with less frequent breakfast consumption, and
those reporting shorter outdoor activity time. Differences in
psychosocial stress, family environment, personal autonomy,
offline social interaction, socioeconomic circumstances, and
access to digital devices may partly explain these associa-
tions; however, these mechanisms were not directly assessed
and remain hypothetical [25]. Reduced parental supervision
may partly account for the association with off-campus
living and nonparental living arrangements [25,28], although
differences in financial resources, autonomy, and social
networks may also contribute [40,41]. The associations
with alcohol consumption, breakfast frequency, and outdoor
activity are consistent with previous evidence linking PIU
to less healthy lifestyle patterns [13,37]. These lifestyle
characteristics may also coexist within broader patterns of
health behavior rather than operate independently [13,37].
Nevertheless, the direction of these associations cannot be
determined because probable PIU may contribute to disrupted
health behaviors, while such behaviors may also be associ-
ated with greater vulnerability to PIU. Accordingly, these
secondary associations should be interpreted primarily as
descriptive correlates rather than as evidence of causal risk
factors.
Interpretation
The findings may also be interpreted within the framework of
stress and coping theory, which proposes that individuals use
different strategies to regulate emotions arising from stressful
experiences [42]. The internet may provide college students
with an accessible means of temporarily disengaging from
stressful circumstances, regulating negative emotions, and
maintaining social connectedness through online activities
such as social media use [43,44]. Avoidant coping strategies,
including distraction, denial, and withdrawal from offline
problems, may increase reliance on the internet for emotional
escape [44]. In contrast, more adaptive coping strategies, such
as problem solving and seeking social support, may reduce
reliance on internet use for emotional escape [42,45].

Persistent use of the internet as an avoidant coping strategy
may contribute to poorly controlled or compulsive use and
increase the likelihood of meeting the screening criterion
for probable PIU [46]. Recent evidence also suggests that

experiential avoidance and psychological distress may help
explain how negative life events are translated into problem-
atic patterns of digital media use [47]. From this perspec-
tive, stressful experiences may not directly lead to probable
PIU; rather, their effects may depend partly on how stu-
dents appraise stressful situations and the coping strategies
available to them [42,44,47]. However, coping strategies and
psychological distress were not directly assessed in this study,
and their potential mediating or moderating role requires
further investigation.

The RCS analysis further indicated that the association
was nonlinear. At relatively low stressful life–event scores,
the estimated association was weak and remained close
to the reference level. Mild stress may remain managea-
ble through adaptive coping resources and health-promoting
behaviors, including physical activity [42,48,49]. Students
exposed to relatively few or less impactful stressful events
may therefore retain greater coping resources for manag-
ing stress without substantially increasing their reliance on
the internet as a coping mechanism [42,48,49]. As stress-
ful life–event scores increased, the association with proba-
ble PIU became substantially stronger, which may reflect
the progressive depletion of coping resources and greater
reliance on the internet as a means of emotional avoidance
[47]. This interpretation is compatible with evidence linking
higher levels of academic or life stress with more problem-
atic patterns of internet use [39,46]. As cumulative stress
increases, repeated exposure to negative experiences may
place greater demands on self-regulation and increase the
attractiveness of immediately accessible online activities for
distraction, emotional regulation, or temporary escape [43,44,
47]. These mechanisms provide a plausible explanation for
the steeper increase in the estimated odds of probable PIU
between scores of approximately 14 and 60, although they
were not directly tested in the present study.

At very high stressful life–event scores, the estima-
ted association appeared to plateau. One possible explana-
tion is that severe cumulative stress may be accompanied
by emotional exhaustion or co-occurring psychological
problems, such as depression and anxiety, which may alter
the relationship between stress and internet use [24]. At
these levels, additional stressful experiences may produce
relatively smaller changes in internet-related behavior
because psychological distress and maladaptive coping may
already be pronounced [24,39,47]. Alternatively, severe stress
may be associated with multiple competing behavioral and
psychological consequences, such that internet use represents
only one of several possible responses to cumulative adversity
[24,39]. However, relatively few participants had scores
above 60, and the wider CI in this range indicate reduced
statistical precision. The observed flattening of the spline may
therefore represent a true saturation pattern, a consequence of
the relatively small number of highly exposed participants,
or a combination of both. Therefore, the apparent plateau
should be interpreted cautiously and confirmed in studies with
larger numbers of participants experiencing very high levels
of stressful life events. The values of approximately 14 and
60 should likewise be regarded as exploratory data-derived
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inflection points rather than biological thresholds or clinically
validated cutoffs.
Strengths and Limitations
This study has several strengths. First, the relatively large
multicenter sample improved the statistical precision of the
estimates and provided sufficient observations across a broad
range of stressful life–event scores. Second, the combined use
of conventional logistic regression and RCS analysis allowed
the association to be examined without assuming a strictly
linear dose-response pattern. This approach provided a more
detailed characterization of changes in the odds of probable
PIU across different levels of stressful life events. Third,
the analyses incorporated multiple sociodemographic and
lifestyle covariates, thereby reducing, although not eliminat-
ing, the potential influence of measured confounding. Fourth,
stressful life events and probable PIU were assessed using
established instruments with good internal consistency in the
present sample. The inclusion of students from different types
of higher education institutions also increased the diversity of
the study sample within the surveyed region.

Several limitations should be acknowledged. First,
the cross-sectional design precludes conclusions regarding
temporality or causality, and reverse causality remains
possible. In addition, because data collection extended
through the end of June and academic calendars varied across
institutions, some participants may have completed the survey
during examination periods, potentially affecting reported
stress levels or internet-use patterns. Second, stressful life
events, probable PIU, and lifestyle characteristics were
self-reported and may therefore be subject to recall bias,
social desirability bias, and measurement error. The ASLEC
does not capture the precise timing, frequency, duration, or
recurrence of stressful events, whereas the IADQ does not
provide objective information on screen time or specific
types of internet use. The IADQ is a screening instrument
rather than a clinical diagnostic measure. Third, convenience
sampling and recruitment through class-based WeChat groups
may have introduced selection bias. Fourth, several poten-
tially relevant socioeconomic and academic factors were
not assessed, and residual confounding cannot be excluded.
Moreover, 253 of the 3058 (8.3%) respondents were excluded
because of missing data. Because the data were not miss-
ing completely at random, complete-case analysis may have
introduced additional selection bias, and residual bias related
to missing data cannot be excluded. Future studies should use
longitudinal designs, more detailed measures of stressful life
events and coping, objective indicators of internet use, and
more diverse samples.
Generalizability
The findings should primarily be generalized to college
students attending institutions similar to those included in this
study. Convenience sampling was used, and participants were
recruited from 8 higher education institutions in Shanghai,
Jiangsu, and Zhejiang through class-based WeChat groups.
The participating institutions were selected partly on the
basis of existing collaborations and willingness to participate.
Nevertheless, the inclusion of comprehensive universities,

medical universities, and vocational colleges provided some
diversity in educational settings and suggested that the
observed association may be relevant to students studying
in different types of higher education institutions within the
surveyed region. The relatively large sample also included
students with a broad range of stressful life–event scores,
thereby strengthening the relevance of the observed dose-
response pattern within comparable university populations.

At the same time, external validity should be considered
in relation to geographic, educational, cultural, and measure-
ment contexts. The sample may not be representative of
all college students in China, particularly students in other
geographic, cultural, or educational settings. Accordingly,
caution is warranted when extrapolating the findings to
students in other geographic, cultural, or educational contexts.
Similarly, the findings should not be assumed to apply
directly to adolescents, working young adults, or populations
outside China because these groups were not represented in
the present sample. The use of self-report instruments and
the specific IADQ cutoff may also limit comparability with
studies using other measures or diagnostic frameworks [8-11].
Furthermore, associations observed using generalized PIU
measures may not necessarily be identical to those obtained
using measures of specific problematic online behaviors, such
as problematic gaming, social media use, or smartphone use
[11,25,36,40]. Replication using probability-based sampling,
more geographically diverse populations, and alternative
validated measures of generalized and activity-specific PIU
is needed before the identified nonlinear pattern and potential
inflection points can be considered broadly generalizable.
Implications
The potential inflection points identified at approximately
14 and 60 may have practical implications, although they
should be regarded as exploratory statistical values rather
than validated clinical cutoffs. At the individual level, the
nonlinear pattern suggests that stressful life events may be
considered as one component of a broader psychosocial
risk assessment rather than an isolated screening criterion
[50]. Because the estimated odds of probable PIU increased
more markedly across the middle range of stressful life–
event scores, students experiencing accumulating stress may
represent an important group for early preventive support
[50]. Students with moderately elevated stressful life–event
scores may benefit from stress-management and coping-
skills interventions, peer support, accessible psychological
counseling, and opportunities for regular physical activity
[48,50,51]. Such approaches may strengthen adaptive coping
resources and provide alternatives to relying on online
activities primarily for emotional escape or avoidance [44,45,
50].

Students experiencing very high levels of stressful life
events may warrant a broader assessment of psychologi-
cal distress, functional impairment, coping resources, and
the severity and consequences of PIU [12,14,15,50]. The
apparent plateau above a score of approximately 60 should
not be interpreted as indicating that additional stress is
harmless or that students in this range are at lower
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clinical priority. Rather, very high cumulative stress may
signal broader psychological vulnerability and the need
for multidimensional assessment and support [14,50,51]. At
the institutional level, universities could consider incorporat-
ing assessment of stressful life events into broader mental
health services and establishing tiered pathways linking early
identification, stress-management education, peer support,
psychological counseling, and professional referral [50].
Such screening would be most appropriate when combined
with assessment of psychological distress, functioning, and
internet-related impairment rather than using the ASLEC
score alone to determine intervention [14,15,51]. Further-
more, the potential inflection points identified in this study
should not currently be used as fixed thresholds for clin-
ical decision-making until they have been replicated and
externally validated.

Future studies should use longitudinal designs to clar-
ify temporal relationships and examine whether stressful
life events predict the onset or persistence of probable
PIU. More detailed measures are also needed to distinguish
acute, recurrent, and chronic stressors and to assess the
timing, duration, and frequency of stressful experiences.

Future research should additionally examine coping strat-
egies, psychological distress, and specific internet activities
as possible mediators or moderators. The proposed nonlinear
pattern and potential inflection points should be replicated in
larger and more diverse samples.
Conclusions
This study is innovative in applying RCS analysis to
characterize the nonlinear dose-response association between
stressful life–event scores and probable PIU among Chinese
college students. Unlike previous studies that relied primar-
ily on conventional linear models, our findings identified
potential inflection points at approximately 14 and 60 and
provided a more detailed description of how the odds of
probable PIU varied across different levels of stressful life
events. These findings extend the existing evidence and may
provide preliminary information for the development of tiered
screening, stress-management support, and referral pathways
in university mental health services. However, the identified
values should be regarded as exploratory rather than validated
clinical cutoffs, and longitudinal and intervention studies are
needed to confirm their practical use.

Acknowledgments
No generative AI or AI-assisted technologies were used in the writing, editing, paraphrasing, or data analysis of this paper. The
authors take full responsibility for the content, language, and integrity of the work.
Funding
This study was supported by the Shanghai Jianqiao University School-Level Key Curriculum Project (JXGG202564) and the
Shanghai Jianqiao University School-Level Research Project (BBJQ202513). The funders had no role in the study design, data
collection, data analysis, interpretation of the results, preparation of the manuscript, or the decision to submit the manuscript
for publication.
Data Availability
The datasets generated and analyzed during the current study are available from the corresponding author upon reasonable
request.
Authors’ Contributions
Conceptualization: JG
Data curation: JG, WZ
Formal analysis: JG, WZ
Investigation: JG
Methodology: JG, YW, WZ
Project administration: JG, YW
Resources: JG, YW, WZ
Software: JG, WZ
Supervision: JG, YW, WZ
Validation: JG, WZ
Visualization: JG, YW
Writing – original draft: JG
Writing – review & editing: JG, YW, WZ
Conflicts of Interest
None declared.
References
1. Gebremariam HT, Dea P, Gonta M. Digital socialization: insights into interpersonal communication motives for

socialization in social networks among undergraduate students. Heliyon. Oct 30, 2024;10(20):e39507. [doi: 10.1016/j.
heliyon.2024.e39507]

JOURNAL OF MEDICAL INTERNET RESEARCH Zhan et al

https://www.jmir.org/2026/1/e92310 J Med Internet Res 2026 | vol. 28 | e92310 | p. 11
(page number not for citation purposes)

https://doi.org/10.1016/j.heliyon.2024.e39507
https://doi.org/10.1016/j.heliyon.2024.e39507
https://www.jmir.org/2026/1/e92310


2. Yousef AMF, Alshamy A, Tlili A, Metwally AHS. Demystifying the new dilemma of brain rot in the digital era: a
review. Brain Sci. Mar 7, 2025;15(3):283. [doi: 10.3390/brainsci15030283] [Medline: 40149804]

3. Avci H, Baams L, Kretschmer T. A systematic review of social media use and adolescent identity development. Adolesc
Res Rev. 2025;10(2):219-236. [doi: 10.1007/s40894-024-00251-1] [Medline: 40385471]

4. Yin J, Tang X, Liu Z, Gong Y, Yang H, Zhang Y. Associations between both smartphone addiction and objectively
measured smartphone use and sleep quality and duration among university students: cross-sectional study. JMIR Ment
Health. Nov 25, 2025;12:e77796. [doi: 10.2196/77796] [Medline: 41289567]

5. Salarvand S, N Albatineh A, Dalvand S, Baghban Karimi E, Ghanei Gheshlagh R. Prevalence of internet addiction
among Iranian university students: a systematic review and meta-analysis. Cyberpsychol Behav Soc Netw. Apr
2022;25(4):213-222. [doi: 10.1089/cyber.2021.0120] [Medline: 35085012]

6. Gu H, Shi B, He H, et al. Association between excessive internet use time, internet addiction, and physical-mental
multimorbidity among Chinese adolescents: cross-sectional study. J Med Internet Res. May 21, 2025;27:e69210. [doi:
10.2196/69210] [Medline: 40397924]

7. León Méndez M, Padrón I, Fumero A, Marrero RJ. Effects of internet and smartphone addiction on cognitive control in
adolescents and young adults: a systematic review of fMRI studies. Neurosci Biobehav Rev. Apr 2024;159:105572. [doi:
10.1016/j.neubiorev.2024.105572] [Medline: 38320657]

8. Liu X, Gui Z, Chen ZM, et al. Global prevalence of internet addiction among university students: a systematic review
and meta-analysis. Curr Opin Psychiatry. May 1, 2025;38(3):182-199. [doi: 10.1097/YCO.0000000000000994]
[Medline: 40009750]

9. Ezekiel EA, Balogun M, Maduafokwa B, et al. The prevalence of internet addiction and its impact on undergraduates’
mental health in Lagos state, Nigeria. J Public Health Afr. 2025;16(1):1254. [doi: 10.4102/jphia.v16i1.1254] [Medline:
41200525]

10. Atalay YA. Prevalence of internet addiction and associated factors among university students in Ethiopia: systematic
review and meta-analysis. Front Digit Health. 2024;6:1373735. [doi: 10.3389/fdgth.2024.1373735] [Medline: 39323934]

11. Sánchez-Fernández M, Borda-Mas M, Mora-Merchán J. Problematic internet use by university students and associated
predictive factors: a systematic review. Comput Human Behav. Feb 2023;139:107532. [doi: 10.1016/j.chb.2022.107532]

12. Cai Z, Mao P, Wang Z, Wang D, He J, Fan X. Associations between problematic internet use and mental health
outcomes of students: a meta-analytic review. Adolesc Res Rev. 2023;8(1):45-62. [doi: 10.1007/s40894-022-00201-9]
[Medline: 36744121]

13. Gautam P, Khanal G, Shrestha KB, Sapkota S. Internet addiction prevalence and associated factors among secondary-
level private school students in urban Nepal: a cross-sectional study. BMJ Open. Nov 9, 2024;14(11):e083967. [doi: 10.
1136/bmjopen-2024-083967] [Medline: 39521473]

14. Liao YA, Ni SY, Chiu TJ, Liu CI. Childhood adversity, social support, problematic internet use, psychological
vulnerability, and pathways to non-suicidal self-injury and suicidality in adolescents and young adults: a prospective
cohort study protocol. Front Psychiatry. 2026;17:1857155. [doi: 10.3389/fpsyt.2026.1857155] [Medline: 42445551]

15. Dambrauskaité D, Király O, Demetrovics Z, et al. Exploring associations between problematic internet use and physical
symptoms associated with mental disorders among students. Neuropsychopharmacol Hung. Jun 2026;28(2):57-65.
[Medline: 42389854]

16. Hagag AM, Shehata AS, Abdelhamed AM, et al. Association between behavioral addiction and psychological disorders
among medical students in Egypt, Sudan, and Libya: a cross-sectional study. Sci Rep. Jun 4, 2026;16(1):17375. [doi: 10.
1038/s41598-026-56057-9] [Medline: 42243245]

17. Cohen S, Murphy MLM, Prather AA. Ten surprising facts about stressful life events and disease risk. Annu Rev Psychol.
Jan 4, 2019;70:577-597. [doi: 10.1146/annurev-psych-010418-102857] [Medline: 29949726]

18. Hühne V, Dos Santos-Ribeiro S, Moreira-de-Oliveira ME, de Menezes GB, Fontenelle LF. Stressful life events as
precipitants of obsessive-compulsive disorder: a systematic review and meta-analysis. CNS Spectr. Sep 19,
2025;30(1):e75. [doi: 10.1017/S1092852925100497] [Medline: 40970432]

19. Luo S, Feng X, Li L, et al. Association of stressful life events with depressive symptoms among adolescents: a network
analysis. J Affect Disord. Dec 15, 2025;391:120002. [doi: 10.1016/j.jad.2025.120002] [Medline: 40730290]

20. He J, Chen Z, Shen Y, Tian Y, Li Y, Ou J. The mediating roles of stressful life events and negative affect in the
relationship between childhood maltreatment and non-suicidal self-injury among clinical adolescents. Eur J
Psychotraumatol. Dec 2025;16(1):2542045. [doi: 10.1080/20008066.2025.2542045] [Medline: 40891308]

21. Tang W, Deng Z, Sun Z, et al. Childhood trauma and recent stressors in predicting subclinical psychotic symptoms
among Chinese university students in southwest China: a machine learning analysis within a gender-specific framework.
BMJ Ment Health. Jul 31, 2025;28(1):e301761. [doi: 10.1136/bmjment-2025-301761] [Medline: 40750249]

JOURNAL OF MEDICAL INTERNET RESEARCH Zhan et al

https://www.jmir.org/2026/1/e92310 J Med Internet Res 2026 | vol. 28 | e92310 | p. 12
(page number not for citation purposes)

https://doi.org/10.3390/brainsci15030283
http://www.ncbi.nlm.nih.gov/pubmed/40149804
https://doi.org/10.1007/s40894-024-00251-1
http://www.ncbi.nlm.nih.gov/pubmed/40385471
https://doi.org/10.2196/77796
http://www.ncbi.nlm.nih.gov/pubmed/41289567
https://doi.org/10.1089/cyber.2021.0120
http://www.ncbi.nlm.nih.gov/pubmed/35085012
https://doi.org/10.2196/69210
http://www.ncbi.nlm.nih.gov/pubmed/40397924
https://doi.org/10.1016/j.neubiorev.2024.105572
http://www.ncbi.nlm.nih.gov/pubmed/38320657
https://doi.org/10.1097/YCO.0000000000000994
http://www.ncbi.nlm.nih.gov/pubmed/40009750
https://doi.org/10.4102/jphia.v16i1.1254
http://www.ncbi.nlm.nih.gov/pubmed/41200525
https://doi.org/10.3389/fdgth.2024.1373735
http://www.ncbi.nlm.nih.gov/pubmed/39323934
https://doi.org/10.1016/j.chb.2022.107532
https://doi.org/10.1007/s40894-022-00201-9
http://www.ncbi.nlm.nih.gov/pubmed/36744121
https://doi.org/10.1136/bmjopen-2024-083967
https://doi.org/10.1136/bmjopen-2024-083967
http://www.ncbi.nlm.nih.gov/pubmed/39521473
https://doi.org/10.3389/fpsyt.2026.1857155
http://www.ncbi.nlm.nih.gov/pubmed/42445551
http://www.ncbi.nlm.nih.gov/pubmed/42389854
https://doi.org/10.1038/s41598-026-56057-9
https://doi.org/10.1038/s41598-026-56057-9
http://www.ncbi.nlm.nih.gov/pubmed/42243245
https://doi.org/10.1146/annurev-psych-010418-102857
http://www.ncbi.nlm.nih.gov/pubmed/29949726
https://doi.org/10.1017/S1092852925100497
http://www.ncbi.nlm.nih.gov/pubmed/40970432
https://doi.org/10.1016/j.jad.2025.120002
http://www.ncbi.nlm.nih.gov/pubmed/40730290
https://doi.org/10.1080/20008066.2025.2542045
http://www.ncbi.nlm.nih.gov/pubmed/40891308
https://doi.org/10.1136/bmjment-2025-301761
http://www.ncbi.nlm.nih.gov/pubmed/40750249
https://www.jmir.org/2026/1/e92310


22. Becker L, Bucourt E, Congard A, Arsandaux J. Beyond the academic context: perceived stress, coping, and substance
use among university students. Psychol Health Med. Mar 17, 2026:1-14. [doi: 10.1080/13548506.2026.2645958]
[Medline: 41841230]

23. Albaum C, Tu E, Clarissa S, Finkelstein Y, Korczak D. Family conflict in adolescents with acute suicidality, depression,
and controls. Arch Suicide Res. 2026;30(3):691-703. [doi: 10.1080/13811118.2025.2571631] [Medline: 41134284]

24. Hatzimilidonis L, Karanikola M, Middleton N, Sokratous S. Problematic internet and social-media use, stressful life
events, depressive symptoms, and suicidal behaviors among university students in Cyprus: a cross-sectional study.
Discov Ment Health. May 4, 2026;6(1):121. [doi: 10.1007/s44192-026-00465-w] [Medline: 42082838]

25. Yuan XQ, Dou K, Li YY. The longitudinal association between negative life events and problematic social media use
among chinese college students: the mediating role of FOMO and the moderating role of positive parenting. Stress
Health. Dec 2024;40(6):e3505. [doi: 10.1002/smi.3505] [Medline: 39572931]

26. Zhang H, Li D. Stressful life events and problematic internet use in adolescence: mediation of psychological capital and
moderation of school level. J Adolesc. Jul 2022;94(5):718-727. [doi: 10.1002/jad.12058] [Medline: 35652631]

27. Yang Q, Wu Z, Yang X, Jiang S, Wu D, Oliffe JL. Associations between uncertainty stress, life stress and internet
addiction among medical students. Front Public Health. 2022;9:809484. [doi: 10.3389/fpubh.2021.809484] [Medline:
35141191]

28. Pan Y, Zhang Y, Ma Z, Wang D, Huang S, Fan F. Prevalence, correlates and mental health outcomes of internet
addiction among Chinese adolescents across early, middle and late adolescence. J Affect Disord. Feb 1, 2026;394(Pt
A):120440. [doi: 10.1016/j.jad.2025.120440] [Medline: 41101489]

29. Bu L, Ye H, Wang D, Liu W, Chen D, Fan F. The longitudinal association between problematic internet use and
psychotic-like experiences in adolescents: mediated by sleep disturbance and moderated by psychological resilience.
Addict Behav. Jul 2025;166:108306. [doi: 10.1016/j.addbeh.2025.108306] [Medline: 40043486]

30. Hammood YM, Abdullaeva B, Abdullaev D, et al. Gender differences in the prevalence and psychopathological
mechanisms of internet addiction among Iranians aged 18 to 24: a nationwide study. Child Abuse Negl. May
2025;163:107428. [doi: 10.1016/j.chiabu.2025.107428] [Medline: 40138740]

31. Young KS. Internet addiction: the emergence of a new clinical disorder. Cyberpsychol Behav. Jan 1998;1(3):237-244.
[doi: 10.1089/cpb.1998.1.237]

32. Liu XC, Liu LQ, Yang J, et al. Reliability and validity test of Adolescent Life Events Scale [Article in Chinese]. Chin J
Clin Psychol. 1997;5(1):39-41. [doi: 10.16128/j.cnki.1005-3611.1997.01.011]

33. Young KS. Internet addiction: symptoms, evaluation, and treatment. In: VandeCreek L, Jackson T, editors. Innovations
in Clinical Practice: A Source Book. Vol 17. Professional Resource Press; 1999:19-31. ISBN: 9781568870496

34. Li Y, Zhong BL, Liu XB, Zhang X, Zhu JH, Hao W. Reliability and validity of the Chinese version of the self-rating
Young’s Diagnostic Questionnaire of Internet Addiction: a preliminary study [Article in Chinese]. Chin J Drug Depend.
2012;21(5):390-394. [doi: 10.13936/j.cnki.cjdd1992.2012.05.018]

35. Minari TP, Pisani LP. Skipping breakfast and its wide-ranging health consequences: a systematic review from multiple
metabolic disruptions to socioeconomic factors. Nutr Res. Sep 2025;141:34-45. [doi: 10.1016/j.nutres.2025.07.006]
[Medline: 40845418]

36. Putra PY, Fithriyah I, Zahra Z. Internet addiction and online gaming disorder in children and adolescents during
COVID-19 pandemic: a systematic review. Psychiatry Investig. Mar 2023;20(3):196-204. [doi: 10.30773/pi.2021.0311]
[Medline: 36990662]

37. Çelik E, Oflu A, Bükülmez A. Association of problematic internet use with health-related daily habits in adolescents:
evidence from a school-based survey. Turk J Pediatr. Sep 1, 2025;67(4):473-482. [doi: 10.24953/turkjpediatr.2025.5850]
[Medline: 40925033]

38. Ahmad A, Hassan Rizvi A, Uzair M, Bashir H, Amin M. Prevalence of internet addiction and its relation with
depression, anxiety and stress in medical students of Pakistan. Psychol Health Med. Jul 2026;31(6):1405-1414. [doi: 10.
1080/13548506.2025.2545020] [Medline: 40876826]

39. Wang J, Hao QH, Tu Y, et al. The relationship between negative life events and internet addiction disorder among
adolescents and college students in China: a systematic review and meta-analysis. Front Psychiatry. 2022;13:799128.
[doi: 10.3389/fpsyt.2022.799128] [Medline: 35573333]

40. Áfra E, Janszky J, Perlaki G, et al. Altered functional brain networks in problematic smartphone and social media use:
resting-state fMRI study. Brain Imaging Behav. Apr 2024;18(2):292-301. [doi: 10.1007/s11682-023-00825-y] [Medline:
38049599]

41. Dam VAT, Dao NG, Nguyen DC, et al. Quality of life and mental health of adolescents: relationships with social media
addiction, fear of missing out, and stress associated with neglect and negative reactions by online peers. PLoS One.
2023;18(6):e0286766. [doi: 10.1371/journal.pone.0286766] [Medline: 37285351]

JOURNAL OF MEDICAL INTERNET RESEARCH Zhan et al

https://www.jmir.org/2026/1/e92310 J Med Internet Res 2026 | vol. 28 | e92310 | p. 13
(page number not for citation purposes)

https://doi.org/10.1080/13548506.2026.2645958
http://www.ncbi.nlm.nih.gov/pubmed/41841230
https://doi.org/10.1080/13811118.2025.2571631
http://www.ncbi.nlm.nih.gov/pubmed/41134284
https://doi.org/10.1007/s44192-026-00465-w
http://www.ncbi.nlm.nih.gov/pubmed/42082838
https://doi.org/10.1002/smi.3505
http://www.ncbi.nlm.nih.gov/pubmed/39572931
https://doi.org/10.1002/jad.12058
http://www.ncbi.nlm.nih.gov/pubmed/35652631
https://doi.org/10.3389/fpubh.2021.809484
http://www.ncbi.nlm.nih.gov/pubmed/35141191
https://doi.org/10.1016/j.jad.2025.120440
http://www.ncbi.nlm.nih.gov/pubmed/41101489
https://doi.org/10.1016/j.addbeh.2025.108306
http://www.ncbi.nlm.nih.gov/pubmed/40043486
https://doi.org/10.1016/j.chiabu.2025.107428
http://www.ncbi.nlm.nih.gov/pubmed/40138740
https://doi.org/10.1089/cpb.1998.1.237
https://doi.org/10.16128/j.cnki.1005-3611.1997.01.011
https://doi.org/10.13936/j.cnki.cjdd1992.2012.05.018
https://doi.org/10.1016/j.nutres.2025.07.006
http://www.ncbi.nlm.nih.gov/pubmed/40845418
https://doi.org/10.30773/pi.2021.0311
http://www.ncbi.nlm.nih.gov/pubmed/36990662
https://doi.org/10.24953/turkjpediatr.2025.5850
http://www.ncbi.nlm.nih.gov/pubmed/40925033
https://doi.org/10.1080/13548506.2025.2545020
https://doi.org/10.1080/13548506.2025.2545020
http://www.ncbi.nlm.nih.gov/pubmed/40876826
https://doi.org/10.3389/fpsyt.2022.799128
http://www.ncbi.nlm.nih.gov/pubmed/35573333
https://doi.org/10.1007/s11682-023-00825-y
http://www.ncbi.nlm.nih.gov/pubmed/38049599
https://doi.org/10.1371/journal.pone.0286766
http://www.ncbi.nlm.nih.gov/pubmed/37285351
https://www.jmir.org/2026/1/e92310


42. Wu JR, Chan F, Iwanaga K, Myers OM, Ermis-Demirtas H, Bloom ZD. The transactional theory of stress and coping as
a stress management model for students in Hispanic-serving universities. J Am Coll Health. Dec
2025;73(10):3941-3948. [doi: 10.1080/07448481.2025.2461598] [Medline: 39907477]

43. Michikyan M, Subrahmanyam K, Regan P, et al. Social connectedness and negative emotion modulation: social media
use for coping among college students during the COVID-19 pandemic. Emerg Adulthood. Aug 2023;11(4):1039-1054.
[doi: 10.1177/21676968231176109] [Medline: 38602955]

44. Yildirim Demirdöğen E, Akinci MA, Bozkurt A, et al. Social media addiction, escapism and coping strategies are
associated with the problematic internet use of adolescents in Türkiye: a multi-center study. Front Psychiatry.
2024;15:1355759. [doi: 10.3389/fpsyt.2024.1355759] [Medline: 38389988]

45. Sirisety M, Datti RS, Mishra N, Tewari A, Akkaraju S, Sampathirao R. A systematic review of longitudinal studies on
youth internet behavior using the positive youth development frameworks. J Adolesc. Apr 2026;98(3):724-743. [doi: 10.
1002/jad.70108] [Medline: 41548197]

46. Chen Z, Zeng J, Liao J, Guo C. The association between academic stress and problematic internet use among
adolescents: a three-level meta-analysis. J Youth Adolesc. Jul 2025;54(7):1779-1799. [doi: 10.1007/s10964-025-02151-
6] [Medline: 39921698]

47. Liu Y, Zhan Y, Liu Y. From stress to screen: relationship between negative life events and short video addiction among
college students: a chain-mediated effect of depression and experiential avoidance. Front Psychol. 2025;16:1677941.
[doi: 10.3389/fpsyg.2025.1677941]

48. Smith PJ, Merwin RM. The role of exercise in management of mental health disorders: an integrative review. Annu Rev
Med. Jan 27, 2021;72:45-62. [doi: 10.1146/annurev-med-060619-022943] [Medline: 33256493]

49. Chandler MC, Ellison OK, McGowan AL, Fenn KM, Pontifex MB. Physical activity and sleep moderate the relationship
between stress and screen time in college-aged adults. J Am Coll Health. Jul 2024;72(5):1401-1411. [doi: 10.1080/
07448481.2022.2077110] [Medline: 35613432]

50. Worsley JD, Pennington A, Corcoran R. Supporting mental health and wellbeing of university and college students: a
systematic review of review-level evidence of interventions. PLoS One. 2022;17(7):e0266725. [doi: 10.1371/journal.
pone.0266725] [Medline: 35905058]

51. Letkiewicz AM, Li LY, Hoffman LMK, Shankman SA. A prospective study of the relative contribution of adolescent
peer support quantity and quality to depressive symptoms. J Child Psychol Psychiatry. Sep 2023;64(9):1314-1323. [doi:
10.1111/jcpp.13813] [Medline: 37139717]

Abbreviations
ASLEC: Adolescent Self-Rating Life Events Checklist
IADQ: Internet Addiction Diagnostic Questionnaire
MCAR: Missing Completely at Random
OR: odds ratio
PIU: problematic internet use
RCS: restricted cubic spline

Edited by Stefano Brini; peer-reviewed by Andres Chamarro Lusar, Emel Kuruoglu Kandemir, Hassan Mahmoodi, Zhaohui
Su; submitted 28.Jan.2026; final revised version received 16.Aug.2026; accepted 18.Aug.2026; published 08.Sep.2026

Please cite as:
Zhan W, Ge J, Wang Y
Nonlinear Dose-Response Association Between Stressful Life Events and Probable Problematic Internet Use Among
Chinese College Students: Cross-Sectional Study
J Med Internet Res 2026;28:e92310
URL: https://www.jmir.org/2026/1/e92310
doi: 10.2196/92310

© Wenxian Zhan, Juan Ge, Yan Wang. Originally published in the Journal of Medical Internet Research (https://
www.jmir.org), 08.Sep.2026. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly
cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this
copyright and license information must be included.

JOURNAL OF MEDICAL INTERNET RESEARCH Zhan et al

https://www.jmir.org/2026/1/e92310 J Med Internet Res 2026 | vol. 28 | e92310 | p. 14
(page number not for citation purposes)

https://doi.org/10.1080/07448481.2025.2461598
http://www.ncbi.nlm.nih.gov/pubmed/39907477
https://doi.org/10.1177/21676968231176109
http://www.ncbi.nlm.nih.gov/pubmed/38602955
https://doi.org/10.3389/fpsyt.2024.1355759
http://www.ncbi.nlm.nih.gov/pubmed/38389988
https://doi.org/10.1002/jad.70108
https://doi.org/10.1002/jad.70108
http://www.ncbi.nlm.nih.gov/pubmed/41548197
https://doi.org/10.1007/s10964-025-02151-6
https://doi.org/10.1007/s10964-025-02151-6
http://www.ncbi.nlm.nih.gov/pubmed/39921698
https://doi.org/10.3389/fpsyg.2025.1677941
https://doi.org/10.1146/annurev-med-060619-022943
http://www.ncbi.nlm.nih.gov/pubmed/33256493
https://doi.org/10.1080/07448481.2022.2077110
https://doi.org/10.1080/07448481.2022.2077110
http://www.ncbi.nlm.nih.gov/pubmed/35613432
https://doi.org/10.1371/journal.pone.0266725
https://doi.org/10.1371/journal.pone.0266725
http://www.ncbi.nlm.nih.gov/pubmed/35905058
https://doi.org/10.1111/jcpp.13813
http://www.ncbi.nlm.nih.gov/pubmed/37139717
https://www.jmir.org/2026/1/e92310
https://doi.org/10.2196/92310
https://www.jmir.org
https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2026/1/e92310

	Nonlinear Dose-Response Association Between Stressful Life Events and Probable Problematic Internet Use Among Chinese College Students: Cross-Sectional Study
	Introduction
	Problem
	Review of Relevant Scholarship
	Hypotheses, Aims, and Objectives

	Methods
	Conditions and Design
	Inclusion and Exclusion
	Participant Characteristics
	Sampling Procedures
	Sample Size, Power, and Precision
	Measures and Covariates
	Data Collection
	Quality of Measurements
	Instrumentation
	Masking
	Psychometrics
	Missing Data
	Analytic Strategy
	Ethical Considerations

	Results
	Participant Flow and Recruitment
	Participant Characteristics
	Association Between Stressful Life Events and Probable PIU
	Nonlinear Association Between Stressful Life Events and Probable PIU

	Discussion
	Support for the Original Hypotheses
	Similarity of Results
	Interpretation
	Strengths and Limitations
	Generalizability
	Implications
	Conclusions



