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Abstract

Based on the I-PACE model, two experiments were conducted to examine the
influence of social media-related information on risk decision-making in prob-
lematic social media users. Experiment 1 employed the Wheel of Fortune task
to investigate the relationship between problematic social media use and risk
decision-making, revealing that the problematic group exhibited longer response
times and total fixation durations, and selected risky options less frequently
under high-risk conditions. Experiment 2 measured the impact of social media-
related information on risk decision-making in problematic social media users by
presenting social media-related cues and neutral cues; the results demonstrated
that under congruent conditions, the frequency of risky option selections and
time to first fixation for the problematic group increased. The overall study indi-
cates that problematic social media use affects risk decision-making, with social
media-related information exerting a greater influence on the problematic group,
thereby increasing their risk-taking propensity during risk decision-making. Fu-
ture research could investigate the brain activity of problematic social media
users during the risk decision-making process to gain deeper insights into the
relationship between problematic social media use and risk decision-making.
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1. List up to three innovative contributions of this study in the form
of “Research Highlights,” with a total word count not exceeding 200
words.

Acta Psychologica Sinica aims to publish cutting-edge psychological research
that is “both scientifically excellent and of particularly broad interest and signif-
icance.” Studies with only minor incremental contributions, without attempting
to open new areas of inquiry or propose unique and innovative perspectives—
especially those that merely investigate algorithms or techniques without ad-
dressing clear psychological questions—have low acceptance probability and are
recommended for submission elsewhere.

Highlight 1: Using eye-tracking technology to objectively and dynamically cap-
ture gaze patterns during risk decision-making processes in problematic social
media users, revealing the specificity of their decision-making patterns.

Highlight 2: Manipulating the location and timing of social media-related
information presentation not only verified the attentional bias toward social
media-related information among problematic social media users but also con-
firmed the impact of such information on their risk decision-making, providing
evidence for the I-PACE model and for classifying problematic social media use
as an addictive behavior.

2. Have you published or submitted any articles using the same data
as this study? If yes, please attach them for review.

(We do not encourage authors to publish multiple articles with identical variables
from the same dataset, nor do we support splitting a series of related studies
into multiple publications.)

3. For non-experimental, non-intervention studies in manage-
ment, clinical, personality, and social psychology that rely
solely on self-report (questionnaire) methods, it is necessary
to examine common method bias. What methods did you
use to control or demonstrate that such bias would not affect
the validity of your conclusions? What measures were taken?
(Relevant literature on common method bias can be found at:
http://journal.psych.ac.cn/xlkxjz/CN /abstract /abstract894.shtml)

Studies based on cross-sectional data, using only self-reports, and
conducted on convenience samples are easy to conduct but typically
lack substantial innovative value and have low acceptance probability.

Response: This study used questionnaires to screen participants and employed
experimental methods to investigate the research questions.

chinarxiv.org/items/chinaxiv-202405.00291 Machine Translation


https://chinarxiv.org/items/chinaxiv-202405.00291

ChinaRxiv [$X]

4. Did you report and analyze effect sizes (e.g., Cohen’s d for
t-tests, ? or ?p for ANOVA, standardized regression coefficients)?
(Many studies mechanically report effect sizes without neces-
sary analysis or explanation, such as whether the effect size is
small, medium, or large, or its theoretical/applied significance.)
(Search “effect size calculator” on Google for convenient calcula-
tion tools. Chinese explanations of effect sizes can be found at:
http://journal.psych.ac.cn/xlkxjz/CN /abstract/abstract1150.shtml;
English resources: http://www.uccs.edu/lbecker/effect-size.html)
Did you report 95% CIs for statistical analyses? (e.g., 95% CI for dif-
ferences, correlations/regression coefficients) For confidence interval
calculation and visualization, refer to https://thenewstatistics.com/itns/esci/

Response: 95% CIs for statistical analyses were reported.

5. Please state the planned and actual sample sizes. If they differ,
please explain why. Previous psychological research has suffered from
low statistical power due to insufficient sample sizes. We recommend
explaining the basis for your sample size calculation in the Meth-
ods section. Sample size should be determined based on a justified
effect size and desired power, with the calculation software or pro-
gram reported. Guidance on sample size justification can be found
at https://osf.io/5awp4/

Response: For Experiment 1, G*Power calculation indicated a minimum of
52 participants were needed; the actual sample size was 65. For Experiments 2
and...

6. (Question appears truncated in original)

7. To ensure completeness of data reporting, if any data were ex-
cluded from statistical analysis, was this reported in the text? What
were the reasons?” How would the results change if these data were in-
cluded? How were missing data handled in statistical analysis? Were
any individual items deleted when using scales? Why? How would
the results change if these items were included? Were any measured
items or variables not reported? Why? Please indicate where in the
paper this information appears.

Response: Excluded data were reported in the text.
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8. Are any experimental materials, scales, or questionnaires that have
not undergone peer review attached at the end of the file for review?
If not, please explain why. If this article is published, are you willing
to share these materials with other researchers?

9. This journal requires authors to provide raw data. Please select
one option:

(V) ¢) Raw data and programs have been shared on the Psychological Science
Data Bank (https://psych.scidb.cn/)

d) If unable to provide, please explain the reason or provide relevant proof.

10. Is your study a clinical intervention or laboratory experiment?
Yes (/) No ()

If yes, please provide the pre-registration number. If no, please explain why.
Note: Clinical intervention or laboratory experiments should be pre-registered
before data collection. Pre-registration for other experimental studies is also
encouraged. Pre-registration requires stating all research hypotheses and
their rationale, plus detailed experimental/intervention procedures.  This
journal’s pre-registration website is https://os.psych.ac.cn/preregister (see in-
structions in the “Download Center” on the journal website) or https://osf.io/
or https://aspredicted.org/. Pre-registration significantly increases accep-
tance probability. The importance of pre-registration can be found at
https://osf.io/bawpd/

11. If your study involved human or animal subjects, was it approved
by your institution’s ethics committee? If yes, please send a scanned
copy to the editorial office email. If no, please explain why.

12. Did you write a 400-500 word extended English abstract following
the “English Abstract Writing Guidelines” published on the editorial
office website? Has the English title and abstract been reviewed by a
native English speaker or professionally edited by an SCI/SSCI paper
editing service?

Response: Yes, it has been edited.

chinarxiv.org/items/chinaxiv-202405.00291 Machine Translation


https://chinarxiv.org/items/chinaxiv-202405.00291

ChinaRxiv [$X]

13. If the first author is a student, please have the advisor send a
separate email to the editorial office (xuebao@psych.ac.cn) confirm-
ing they have read the paper and provided careful guidance. Have
you reminded your advisor to send this email? (The editorial office
will only consider the manuscript for processing after receiving the
advisor’s email.)

14. Please download and complete the “Manuscript Non-
Confidentiality Certificate” from the “Download Center” on the right
side of the journal homepage, stamp it with the confidentiality office
seal of the corresponding author’s institution, and send a scanned
copy to the editorial office email (xuebao@psych.ac.cn). If there is
no confidentiality office seal, please use the institution’s official seal.
Have you sent the email?

Social-Media-Related Stimuli Interfere with Decision-
Making of Problematic Social Media Users Under Risk

Abstract

Based on the I-PACE model, two experiments investigated the impact of social
media-related information on risk decision-making in problematic social media
users. Experiment 1 used the Wheel of Fortune task to examine the relation-
ship between problematic social media use and risk decision-making. Results
revealed that the problematic group exhibited longer response times and total
fixation durations, and selected risky options less frequently under high-risk con-
ditions. Experiment 2 measured the influence of social media-related cues versus
neutral cues on risk decision-making in problematic social media users. Results
showed that under congruent conditions, the problematic group increased their
selection of risky options and showed altered first-arrival times. Overall, the find-
ings demonstrate that problematic social media use affects risk decision-making,
with social media-related information exerting a greater impact on the problem-
atic group by increasing their risk-taking tendency during risk decision-making.
Future research should explore the neural mechanisms underlying risk decision-
making processes in problematic social media users to deepen understanding of
this relationship.

Keywords: problematic social media use, risk decision-making, risk-taking
tendency, I-PACE model
Classification Code: B84
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1. Introduction

According to the Digital 2023 Global Overview Report, as of January 2024,
global social media users reached 5.04 billion, with this number continuing to
grow (Statista, 2024). Compared to traditional face-to-face communication, so-
cial media transcends temporal and geographical limitations, providing a com-
pensatory function for social interaction. Social media users obtain substantial
social rewards through interaction, observation, and comparison with others,
which reinforces repeated social media use over extended periods (Meshi et
al., 2015; Jiang et al., 2016), leading to excessive or problematic use among
some individuals. Problematic social media use refers to excessive preoccupa-
tion with social media, driven by strong motivations to log in or use social me-
dia, involving substantial time and energy investment that negatively impacts
individuals’ other social activities, studies, work, interpersonal relationships, or
mental health (Wegmann & Brand, 2020). Despite its increasing prevalence,
problematic social media use has not been explicitly included in the Diagnos-
tic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) or the
International Classification of Diseases, Eleventh FEdition (ICD-11). Research
indicates that imbalanced and dysfunctional decision-making constitutes both
a risk factor for and consequence of addictive behaviors, with individuals with
substance use disorders and behavioral addictions showing difficulties in value-
based decision-making (Meshi et al., 2021; Valyan et al., 2020; Wegmann et al.,
2021). However, the relationship between problematic social media use and risk
decision-making remains unclear and requires further investigation. Theoretical
models and related studies suggest that specific cue information influences use
and other behaviors in addicted or problematic users (Balconi et al., 2017; Brand
et al., 2019; Brand et al., 2016; Moretta et al., 2022; Robinson & Berridge, 1993,
2003). For instance, social media-related cues interfere with ambiguous decision-
making in problematic social media users (Wegmann et al., 2021), yet research
on their impact on risk decision-making is relatively scarce. Decision-making
processes involve multiple cognitive processing stages (Miiller et al., 2022), but
previous studies have not examined specific stages, and most have relied on
behavioral measures with inconsistent findings across behavioral and physiolog-
ical outcomes. Therefore, more objective evidence is needed to investigate the
relationship between problematic social media use and risk decision-making,
particularly when social media-related information is presented.

1.1 Problematic Social Media Use and Risk Decision-Making FExisting
research has found that imbalanced and dysfunctional decision-making serves as
both a risk factor for and consequence of addictive behaviors. Numerous studies
have confirmed that individuals with substance use and behavioral addiction
disorders struggle with value-based decision-making (Chen et al., 2020; Kovécs
et al., 2017; Muller et al., 2022; Verdejo-Garcia et al., 2018). However, findings
regarding the relationship between problematic social media use and decision-
making have been inconsistent.
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Meta-analytic results from loannidis and Hook indicate that problematic in-
ternet use is associated with impaired decision-making, with commonly used
tasks including the Iowa Gambling Task, Balloon Analogue Risk Task, Cam-
bridge Gambling Task, and Dice Gambling Task—showing similar performance
deficits as observed in individuals with substance use disorders (Chen et al.,
2020; Ioannidis et al., 2019). In contrast, problematic social media users do
not show impaired risk decision-making in the Card and Lottery Choice Task
(Muller et al., 2021, 2022; Ostendorf et al., 2020). Using the Wheel of Fortune
task, Meshi and Freestone found that more severe problematic social media use
was associated with increased selection of risky options under high-risk condi-
tions, but not under low-risk conditions (Meshi et al., 2021). Meshi and Ulusoy
conducted three experiments using the Balloon Analogue Risk Task within the
same study, yielding inconsistent results: Experiments 1 and 3 found problem-
atic social media use associated with more conservative risk decision-making,
while Experiment 2 showed no relationship (Meshi et al., 2020).

Khoury et al., using the Dice Gambling Task and Iowa Gambling Task, found
no significant differences in task scores between smartphone-dependent and con-
trol groups, yet physiological skin conductance response (SCR) data revealed
significant between-group differences in risk decision-making. Iowa Gambling
Task results indicated that more severe smartphone dependence was associated
with disadvantageous decision-making (Khoury et al., 2019). The Iowa Gam-
bling Task is a commonly used but complex measure. Meshi et al. found that
Facebook addiction scores were only significantly correlated with performance
on the final block of the Iowa Gambling Task. While the first half of the Iowa
Gambling Task is typically considered to measure ambiguous decision-making
and the latter half risk decision-making, some studies do not make this distinc-
tion (Meshi et al., 2019). The comprehensive model of addiction suggests that
the presence of addiction cues influences the relationship between problematic
social media use and decision-making, with research using the Iowa Gambling
Task demonstrating that social media-related cues interfere with ambiguous
decision-making in problematic social media users (Wegmann et al., 2021).

In summary, numerous factors influence the relationship between problematic
social media use and decision-making, with decision type being a critical factor.
Decision-making can be categorized based on context into ambiguous decision-
making and risk decision-making. Risk decision-making occurs when explicit
information about possible outcomes and probabilities is either provided or
can be calculated, with decision-makers primarily evaluating which options are
preferable in terms of expected value. In contrast, ambiguous decision-making
involves situations where decision-makers lack explicit information about possi-
ble outcomes or outcome probabilities, involving feedback processing, emotional
components, and implicit learning (Schiebener & Brand, 2015). Different mea-
surement tools for risk decision-making may yield different results, and the
presence or absence of social media-related information may also influence risk
decision-making in problematic social media users.
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1.2 Attention Processing and Risk Decision-Making Attention refers to
the orientation and concentration of mental activity on specific objects and con-
stitutes an important foundation for most cognitive activities. Attention plays
a crucial role in decision-making and appears in many decision-making theories,
such as the attentional drift-diffusion model (attention DDM), which integrates
eye movement characteristics with the drift-diffusion model of decision-making
(Orquin & Mueller Loose, 2013). The DDM assumes that in value-based binary
choice, decision-makers sample option information through a stochastic process,
accumulating evidence until the accumulated evidence for one option becomes
sufficiently large relative to the other, at which point a decision is made in favor
of the option with greater accumulated evidence (Kaplan & Haenlein, 2010; Liu
et al., 2022). The attention DDM further proposes that this stochastic sampling
process is related to eye movement attention. When decision-makers fixate on
an option, they accumulate relative evidence (i.e., decision value) for that op-
tion, and when the accumulated evidence for one option becomes sufficiently
large relative to the other, a decision is made. This attention-integrated DDM
has received substantial empirical support (Ashby et al., 2016; Fisher, 2017;
Krajbich et al., 2010), with findings that options receiving longer fixation dura-
tions and more frequent fixations are more likely to be selected because fixation
amplifies the value of the option, while higher-value options also attract more
attention (Gluth et al., 2020; Pachur & Schulte-Mecklenbeck, 2017; Thomas et
al., 2019).

Research in behavioral and neuroeconomics suggests that attentional processes
may underlie psychological anomalies in (risk) decision-making. Attention is
a mechanism that prioritizes the allocation of relevant resources to percep-
tion, memory, or tasks based on current goals, in which sensory information
is weighted according to motivational relevance (Nobre et al., 2014). In atten-
tional cueing paradigms, when target locations are consistent with precue direc-
tion, precues accelerate information detection, discrimination, and judgment,
demonstrating attention’s facilitative effect on perceptual decision-making—or
increased sensitivity at cued versus uncued locations. Martin et al. found in
healthy participants that attention to reward cues predicted individual risk-
taking, with individuals showing greater attentional bias toward high-value cues
(San Martin et al., 2016). A study on risk decision-making in gambling disor-
der found that the average attention to gains among individuals with gambling
disorder moderated the influence of gain value on gambling choices—when gain
values were low, individuals with higher attention to gains began selecting gam-
bling options (Hoven et al., 2023).

1.3 Problematic Social Media Use, Risk Decision-Making, and At-
tention Processing The Interaction of Person-Affect-Cognition-Execution
(I-PACE) model posits that perception of internal and external triggers influ-
ences affective and cognitive responses in problematic social media users (in-
cluding cue reactivity, craving, and attentional bias), which in turn leads to
decisions to act in specific ways (Brand et al., 2019). Wegmann et al. demon-
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strated that presenting social media-related cues versus neutral cues on the
backs of cards in the Iowa Gambling Task interfered with ambiguous decision-
making in problematic social media users (Wegmann et al., 2021). Building
on previous research, Nikolaidou et al. used a dot-probe task to investigate
attention in problematic social media users, finding that problematic social me-
dia users, particularly those with high craving levels, showed attentional bias
toward social media-related images (Nikolaidou et al., 2019). Integrating the
I-PACE model, we can reasonably hypothesize that the appearance of social
media-related cues triggers attentional bias in problematic social media users,
which subsequently influences attention to option cards and, in conjunction
with the attentional activation diffusion model, alters participants’ choices and
decision-making. However, this study only included behavioral data and could
not further investigate participants’ decision-making processes. The continuous
presentation of social media-related cues may affect not only early-stage infor-
mation perception and collection but also the entire decision-making process.
This influence could involve individuals being attracted to social media-related
information, reducing the weight of decision task card information, and select-
ing more cards with social media-related information on the back; alternatively,
it could involve forming opposition to social media-related information to bet-
ter complete the Iowa Gambling Task, thereby consuming more resources and
selecting fewer social media-related cards. Research using resting-state MRI
to investigate attention networks in problematic social media users also found
reduced prefrontal control over attention networks (Lee et al., 2021), suggest-
ing that problematic social media users likely exhibit attentional impairment or
anomalies that may influence individual decision-making.

Miiller et al’s five-stage model of decision-making from a neuropsychological per-
spective provides support for attention’s influence on decision-making. The five-
stage model posits that decision-making is a multi-stage process, beginning with
perception and representation. Only information that is perceived and attended
to can undergo further processing, potentially triggering approach or avoidance
behavioral tendencies toward relevant stimulus information before processing.
These affective processes may cause changes in somatic activity, which together
with perceived information are used to construct mental representations of de-
cision options and their attributes (Miiller et al., 2022). Khoury et al’s exper-
iment using skin conductance responses confirmed that smartphone-dependent
and control groups showed different physiological reactions—i.e., changes in so-
matic activity—when perceiving and processing identical dice gambling task
information (Khoury et al., 2019). However, in the aforementioned studies, so-
cial media-related cues were presented continuously, making it impossible to
determine precisely at which stage and how social media-related cues influence
decision-making in problematic social media users.

1.4 Research Rationale In summary, the relationship between problematic
social media use and risk decision-making is unclear, influenced by numerous
factors, and primarily investigated through behavioral measures. Therefore, Ex-
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periment 1 employed eye-tracking technology and a relatively pure risk decision-
making task—the Wheel of Fortune task (without feedback to minimize working
memory, emotional, and learning effects)—to monitor participants’ decision-
making processes and further understand the relationship between problematic
social media use and risk decision-making. Based on the above, we propose Hy-
pothesis 1: There is a significant relationship between problematic social media
use and risk decision-making. Given attention’s important role in problematic
social media use and decision-making, we propose Hypothesis 2: Problematic
social media users differ significantly from normal social media users in atten-
tional processing during risk decision-making. Experiment 2 manipulated the
timing and location of social media cue and neutral cue presentation to investi-
gate the influence of social media-related information on attentional processes
and decision-making in problematic social media users, proposing Hypothesis
3: The presentation of social media-related cues influences attentional processes
and decision-making in problematic social media users.

Experiment 1
2.1.1 Participants

Using G*Power 3.1, with a significance level of & = 0.01 and medium effect size
(f =0.25), the predicted total sample size to achieve 80% statistical power was at
least 52 participants. Through Wenjuanxing, we administered the Bergen Social
Media Addiction Scale (BSMAS), the revised Facebook Addiction Scale (FAS),
and the Internet Addiction Test Networking Sites Scale (IAT-SNS) to univer-
sity students in Tianjin, obtaining 538 responses. Participants were screened
using the following criteria: scoring 3 or above on at least 4 items of the BS-
MAS, and scoring above the mean on both the FAS and TAT-SNS. This yielded
35 problematic social media users (problematic group) and 36 non-problematic
social media users (control group). Six participants who responded carelessly
during the experiment were excluded. All participants had normal or corrected-
to-normal vision, no history of mental illness, had not participated in material
evaluation or similar experiments, and participated voluntarily after being in-
formed they could withdraw at any time. Detailed demographic information for
both groups is presented in Table 1 .

Table 1 Demographic Information for Problematic and Control Groups

(M+£SD)

Group BSMAS FAS TAT-SNS
Problematic 20.26$+1.61|13.71+2.43|24.55+5.47||Control(n =
(n=31, 6 male) 34, 4male)|20.91-1.85(23.59-:1.94|42.124+84.67
p-value <0.001 <0.001 <0.001
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Note: BSMAS = Bergen Social Media Addiction Scale; FAS = Facebook Addic-
tion Scale; IAT-SNS = Internet Addiction Test Networking Sites Scale

2.1.2 Measures

Bergen Social Media Addiction Scale (BSMAS): Developed by An-
dreassen et al., this 6-item scale measures the six core components of behavioral
addiction: salience, mood modification, tolerance, withdrawal, conflict, and
relapse (Andreassen et al., 2016; Andreassen et al., 2012). Using a 5-point
rating scale, total scores range from 6 to 30. It is currently the most widely
used scale, with its Chinese version validated in Chinese samples (Chen et al.,
2016). Cronbach’s « in this study was 0.74.

Facebook Addiction Scale (FAS): Developed by Koc and Gulyagei, this 8-
item scale measures addiction levels across time spent and intensity of use, with
higher scores indicating greater addiction tendency (Koc & Gulyagci, 2013).
Chinese scholars Chen et al. revised it into a Chinese version of the Social
Networking Sites Addiction Scale (Chen et al., 2018), using a 5-point scale from
1 (completely uncharacteristic) to 5 (completely characteristic). In this study,
“Facebook” was replaced with “social media” (e.g., “The first thing I think about
when I wake up in the morning is checking social media”). Cronbach’s « in this
study was 0.82.

Internet Addiction Test Networking Sites Scale (IAT-SNS): Developed
by Pawlikowski et al., this 12-item scale uses 5-point ratings across two di-
mensions: loss of control/time management and craving/social problems (Paw-
likowski et al., 2013; Wegmann et al., 2015). Cronbach’s « in this study was
0.87.

2.1.3 Apparatus

The experiment used an Eyelink 1000 Plus eye tracker developed by SR Research
(Canada) with a sampling rate of 1000 Hz, monocular (right eye) recording.
Stimuli were presented on a 24-inch monitor with a resolution of 1920$x$1280
pixels. The experimental program was written in Experiment Builder. The
screen was positioned 70 cm from the head-and-chin rest, and participants com-
pleted the task via keypress responses.

2.1.4 Procedure

Adapted from Meshi et al’s Wheel of Fortune task—originally developed by
Neeltje et al. based on Tymula et al’s task model to measure adolescents’ sub-
jective preferences for risky and ambiguous choices (Blankenstein et al., 2016)—
participants in this study made independent decisions under risk to earn as
much money as possible without feedback. As shown in Figure 1 [Figure 1: see
original paper], participants chose between two options: a certain option (100%
chance of receiving ¥5) and a risky option (varying probabilities and amounts:
¥5, ¥8, ¥20, ¥50, and ¥125; probabilities of 12.5%, 37.5%, 50%, 62.5%, and
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87.5%). The combination of certain and risky options created 25 different op-
tion pairs. To balance position effects, each option pair was presented twice
with positions swapped, resulting in 50 trials presented randomly.

The experiment was conducted in a quiet eye-tracking laboratory. Before start-
ing, the experimenter assisted participants in stabilizing their head position and
adjusting their posture, then presented instructions to ensure understanding of
the task. A 9-point calibration was performed for the right eye.

The experiment included practice and formal phases. The practice phase fol-
lowed the same procedure as the formal phase but with different option content.
A circular solid fixation point first appeared at the center of the screen, requir-
ing participants to fixate on its center while drift correction was performed.
If deviation was <0.8°, it was accepted. After the fixation point disappeared,
task options were presented, and participants made a choice between the two
options. A blank screen followed each choice before the next trial began, as
shown in Figure 2 [Figure 2: see original paper|. To ensure diligent perfor-
mance, participants were told they would receive a cash red packet reward after
the experiment, with the amount related to their actual choices.

Figure 1 Wheel of Fortune Task (Meshi et al., 2021) (Example)
Figure 2 Experimental Flow Diagram

2.1.5 Statistical Analysis

A total of 3,250 trials were collected. After excluding trials with 50% risk level
and applying the following criteria, 2,322 trials remained for formal analysis.
Exclusion criteria: (1) trials skipped on first viewing (TIA__{SKIP} = 1); (2)
fixation duration <80 ms; (3) IA__{SKIP} = 1; (4) data beyond $+$3 standard
deviations. Each trial included two areas of interest (AOIs). Data were analyzed
using SPSS 23 and R 4.3.2, with independent samples t-tests, Bayesian logistic
regression, and repeated measures ANOVA.

2.2 Results

2.2.1 Choice Outcomes To examine the effects of risk level and participant
type on risky option selection, Bayesian logistic regression was conducted with
risky option selection as the dependent variable and participant type and risk
level as independent variables. Results showed significant coeflicients for risk
level and the interaction between risk level and participant type. Specifically,
whether individuals selected risky options was influenced by risk level. Under
low-risk conditions, no significant difference existed between groups in risky
option selection. Under high-risk conditions, the problematic group selected
risky options less frequently. Details are presented in Table 2 .

Table 2 Bayesian Logistic Regression Model with Risky Option Selection as
Dependent Variable
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Predictor 95% CI

Participant Type (ref: Control)
Risk Level (ref: Low)
Participant Type x Risk Level (ref: Control x Low)

Response times for both groups under high- and low-risk conditions are shown
in Figure 3 [Figure 3: see original paper|. A 2 (participant type: problematic,
control) x 2 (risk level: low, high) repeated measures ANOVA revealed a signifi-
cant main effect of participant type, F(1, 63) = 5.91, p = 0.018, 2p = 0.08, with
post-hoc comparisons showing longer response times in the problematic group.
The main effect of risk level was not significant, F(1, 63) = 0.08, p = 0.781. The
interaction between participant type and risk level was not significant, F(1, 63)
= 1.33, p = 0.253.

Figure 3 Response Times for Problematic and Control Groups Under Different
Risk Levels

2.2.2 Eye Movement Results Eye movement measures included first arrival
time, first fixation duration, total fixation time, and fixation count. Separate 2
(participant type: problematic, control) x 2 (risk level: low, high) x 2 (option
type: risky, certain) repeated measures ANOVAs were conducted, with results
shown in Table 3 and Table 4 .

First Arrival Time (also called first fixation latency) refers to the onset time
of the first fixation entering the current AOI, reflecting individual attentional
vigilance and early-stage eye movement patterns of attentional bias. For first
arrival time, the main effect of participant type was significant, F(1, 63) = 5.98,
p = 0.017, 2p = 0.09, with post-hoc comparisons showing longer first arrival
times in the problematic group. The main effect of option type was significant,
F(1, 63) = 59.16, p < 0.001, %p = 0.48, with longer first arrival times for certain
versus risky options. The interaction between participant type and option type
was marginally significant, F(1, 63) = 3.13, p = 0.082, 2p = 0.05. Simple effects
analysis indicated that for certain options, the problematic group’s first arrival
time was significantly longer than the control group’s.

First Fixation Duration refers to the duration of the first fixation point
within an AOI, reflecting processing difficulty and cognitive resources consumed.
For first fixation duration, the main effect of participant type was not significant,
F(1, 63) = 0.02, p = 0.990. The main effect of option type was significant, F(1,
63) = 8.19, p = 0.006, ?p = 0.12, with longer first fixation durations for certain
versus risky options. The interaction between risk level and option type was
significant, F(1, 63) = 6.50, p = 0.013, %p = 0.09. Simple effects analysis showed
that under high-risk conditions, first fixation duration for certain options was
significantly longer than for risky options.
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Table 3 Means and Standard Deviations of Early-Stage Eye Movement Mea-
sures (ms) (M+SD)

Option
Risk Level Type First Arrival Time  First Fixation Duration
Low Risky 412$+58|186+32|| Low|Certain|450+80|184+25|| High| Risky|441+75|185+31||1

Total Fixation Time refers to the sum of durations of all fixations within
an AOI, reflecting late-stage attentional processing patterns. For total fixation
time, the main effect of participant type was significant, F(1, 63) = 4.51, p =
0.038, 2p = 0.07, with the problematic group showing significantly longer total
fixation times. The main effect of option type was significant, F(1, 63) = 328.37,
p < 0.001, 2p = 0.84, with longer total fixation times for risky versus certain
options. The interaction between risk level and option type was significant, F(1,
63) = 135.92, p < 0.001, %p = 0.68. Simple effects analysis showed that under
both high- and low-risk conditions, total fixation time for risky options exceeded
that for certain options.

Fixation Count refers to the total number of fixation points within an AOI,
reflecting the importance of AOI content for information processing (Yan et al.,
2013). For fixation count, the main effect of participant type was marginally
significant, F(1, 63) = 3.61, p = 0.062, 2p = 0.05, with the problematic group
showing significantly more fixations. The main effect of option type was signif-
icant, F(1, 63) = 341.13, p < 0.001, 2p = 0.84, with more fixations on risky
versus certain options. The interaction between risk level and option type was
significant, F(1, 63) = 101.36, p < 0.001, ?p = 0.62. Simple effects analysis
showed that under both high- and low-risk conditions, fixation counts for risky
options exceeded those for certain options.

Table 4 Means and Standard Deviations of Mid- and Late-Stage Eye Movement
Measures (ms) (M+SD)

Risk Level Option Type Total Fixation Time Fixation Count
Low Risky 885$+245|3.97+1.11|| Low|Certain|991+229|4.47+1.00|| High| Risky|392+8¢

2.3 Discussion

Behavioral results showed that whether individuals selected risky options was
influenced by risk level. Only under high-risk conditions did significant dif-
ferences emerge between the problematic and control groups in risky option
selection, partially confirming Hypothesis 1. Similar to Meshi and Freestone’s
findings, more severe problematic social media use made individuals more sus-
ceptible to risk level influences. However, whereas Meshi and Freestone found
that more severe problematic social media use increased risky option selection
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under high-risk conditions, our study found that the problematic group selected
risky options less frequently (Meshi et al., 2021). Our results align with Meshi
and Ulusoy’s findings that problematic social media users exhibit more conser-
vative behavior and greater risk aversion (Meshi et al., 2020). Response time
data also indicated that problematic social media users’ risk decision-making
was affected.

Eye movement results confirmed Hypothesis 2. For first arrival time, prob-
lematic social media users required more time to fixate on option information.
Combined with the five-stage theory of decision-making, this suggests that the
problematic group may exhibit impairment in early-stage perception of contex-
tual information. The absence of significant group differences in first fixation
duration suggests that problematic social media use may not affect the pro-
cessing of option features. Differences in total fixation time and fixation count
indicate that problematic social media users may need to expend more time and
cognitive effort processing option information to maximize gains.

In summary, Experiment 1 confirmed that the relationship between problem-
atic social media use and risk decision-making is influenced by risk level, with
significant between-group differences in both early- and late-stage attentional
measures. Therefore, Experiment 2 presented cue information first to explore
whether early presentation of social media-related cues alone would affect par-
ticipants’ risk decision-making and attentional processes.

Experiment 2
3.1.1 Participants

Same as Experiment 1, with five participants who responded carelessly excluded.
Detailed demographic information is presented in Table 5 .

Table 5 Demographic Information for Problematic and Control Groups
(M+£SD)

Group BSMAS FAS TAT-SNS
Problematic 20.37$+1.64|13.59+2.33|24.56+5.41||Control(n =
(0=32, 6 male) 34, 5male)|20.76+1.79|23.62:£1.91]42.624$5.06
p-value <0.001 <0.001 <0.001

3.1.2 Apparatus

Same as Experiment 1.
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3.1.3 Materials

Materials included two parts. Part 1 was the Wheel of Fortune task, identical to
Experiment 1. Part 2 consisted of 5 social media app icons and 5 non-social me-
dia app icons (neutral icons), each processed using Photoshop CC (2019). Social
media-related cues included icons for WeChat, Weibo, QQ, etc., while neutral
cues included Meitu Xiuxiu, Railway 12306, QQ Music, etc. These ten icons
were paired and presented before option pairs. Selected from common app icons
rated for familiarity and representativeness, the two image categories did not
differ significantly in familiarity but differed significantly in representativeness.

3.1.4 Procedure

The procedure was similar to Experiment 1. A circular solid fixation point first
appeared at the center of the screen, requiring participants to fixate on its center
while drift correction was performed. If deviation was <0.8°, it was accepted.
After the fixation point disappeared, relevant cue images were presented for 500
ms before automatically disappearing, followed by the Wheel of Fortune task
options. Participants selected between the two options, followed by a blank
screen before the next trial began, as shown in Figure 3 [Figure 3: see original
paper].

Figure 3 Experimental Flow Diagram

The experiment used a 2 (participant type: problematic, control) x 2 (risk
level: high, low) x 2 (between-condition variation: C1, C2) mixed design.
Social media-related and neutral cue pairings included three conditions: (1)
neutral-neutral image pairs first (baseline condition); (2) social-neutral image
pairs where the social icon appeared on the same side as the subsequent risky
option (congruent condition); (3) social icon on the opposite side from the risky
option (incongruent condition). To more directly compare the three pairing
conditions’ effects on certain and risky options, cue presentation conditions
were simplified into a between-condition difference variable with two levels: the
difference between congruent and baseline conditions (C1), and the difference
between incongruent and baseline conditions (C2).

3.1.5 Statistical Analysis

A total of 9,900 trials were collected. After excluding trials with 50% risk level
and applying the same criteria as Experiment 1, 7,672 trials remained for formal
analysis.

3.2 Results

3.2.1 Behavioral Results To investigate the influence of social media-related
and neutral cues on risk decision-making, repeated measures ANOVAs were
conducted with risky option selection frequency and response time as dependent
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variables, and participant type, risk level, and between-condition difference as
independent variables. Results are shown in Table 6 .

For risky option selection frequency, the main effect of participant type was not
significant, F(1, 64) = 0.05, p = 0.831. The main effect of risk level was signif-
icant, F(1, 64) = 4.23, p = 0.044, %p = 0.06, with more risky options selected
under low-risk conditions. The main effect of between-condition difference was
significant, F(1, 64) = 5.04, p = 0.028, ?p = 0.07, with more risky options
selected in congruent versus incongruent conditions. The interaction between
participant type and between-condition difference was significant, F(1, 64) =
5.04, p = 0.028, ?p = 0.07. Simple effects analysis showed no significant dif-
ferences for the control group across between-condition difference levels, while
the problematic group showed significant differences: they selected more risky
options in the congruent condition than baseline, and fewer in the incongruent
condition than baseline.

For response time, the main effect of participant type was not significant, F(1,
64) = 0.02, p = 0.894. The main effect of risk level was significant, F(1, 64)
= 10.07, p = 0.002, 2p = 0.14, with longer response times under low-risk
conditions. The main effect of between-condition difference was significant,
F(1, 64) = 9.52, p = 0.003, ?p = 0.13, with longer response times in congruent
versus incongruent conditions. The interaction between participant type and
between-condition difference was significant, F(1, 64) = 5.05, p = 0.028, 2p =
0.07. Simple effects analysis showed no significant differences for the control
group, while the problematic group showed significantly longer response times
in the congruent condition than baseline, and shorter response times in the
incongruent condition than baseline.

Table 6 Statistical Information for Behavioral Results Under Different Experi-
mental Conditions

Risk Between-Condition Risky Selection Response Time
Level Difference Frequency (ms)
Low C1 -0.198+1.71| —

6+110|| Low|C2|0.21+1.20(18+83| | High|C1|—
0.25-1.39|31-£106|| High|C2|0.31£1.26]0.53+$1.24

3.2.2 Eye Movement Results Separate 2 (participant type: control, prob-
lematic) x 2 (risk level: low, high) x 2 (option type: risky, certain) x 2
(between-condition difference: C1, C2) repeated measures ANOVAs were con-
ducted on first fixation duration, first arrival time, gaze duration, and total
fixation time. Results are shown in Table 7 and Table 8 .

For first fixation duration, the main effect of participant type was not significant,
F(1, 64) = 0.01, p = 0.910. The main effect of risk level was significant, F(1,
64) = 5.22, p = 0.026, 2p = 0.08, with longer first fixation durations under
low-risk conditions.

chinarxiv.org/items/chinaxiv-202405.00291 Machine Translation


https://chinarxiv.org/items/chinaxiv-202405.00291

ChinaRxiv [$X]

For first arrival time, the main effect of participant type was significant, F(1,
64) = 5.46, p = 0.023, 2p = 0.08, with the problematic group showing signifi-
cantly longer first arrival times. The interaction between participant type and
between-condition difference was significant, F(1, 64) = 4.32, p = 0.042, ?p =
0.06. Simple effects analysis showed that at the C1 level, the difference between
problematic and control groups was significant: the problematic group showed a
larger difference in first arrival time between congruent and baseline conditions
than the control group.

Gaze duration refers to the duration from first fixation onset to its first de-
parture from the current AOI, reflecting mid- or mid-to-late-stage attentional
bias patterns. For gaze duration, the main effect of participant type was not
significant, F(1, 64) = 0.94, p = 0.335. The main effect of risk level was signifi-
cant, F(1, 64) = 11.48, p = 0.001, 2p = 0.15, with longer gaze durations under
low-risk conditions. The main effect of option type was significant, F(1, 64) =
4.28, p = 0.043, 2p = 0.06, with longer gaze durations for risky versus certain
options. The interaction between risk level and between-condition difference
was significant, F(1, 64) = 11.04, p = 0.001, 2p = 0.15. Simple effects analysis
showed that under high-risk conditions, the gaze duration difference in C2 was
significantly greater than in C1. The three-way interaction between risk level,
option type, and between-condition difference was significant, F(1, 64) = 6.02,
p = 0.017, 2p = 0.09. Simple effects analysis showed that under high-risk con-
ditions, for risky options, the gaze duration difference in C2 was significantly
greater than in Cl1.

For total fixation time, the main effect of participant type was not significant,
F(1, 64) = 0.07, p = 0.786. The main effect of risk level was significant, F(1,
64) = 14.07, p < 0.001, 2p = 0.18, with longer fixation times under low-risk
conditions. The main effect of between-condition difference was significant, F(1,
64) = 8.53, p = 0.005, ?p = 0.12, with smaller fixation time differences in C1
versus C2.

Table 7 Means and Standard Deviations of Early-Stage Eye Movement Differ-
ences (ms) (M+SD)

Risk Option Between-Condition First Fixation First Arrival
Level Type Difference Duration Time
Low Risky C1

2$+19]12+71|| Low|Certain|C1|—
3:23|40-£89|| High| Risky|C1|—

3+£26] —
4+23||High|Certain|C1|—
724] — 6+$30

Table 8 Means and Standard Deviations of Mid- and Late-Stage Eye Movement
Differences (ms) (M+SD)
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Option Between-Condition Total Fixation
Risk Level Type Difference Time
Low Risky C1 23$+65||Low|Certain|C1|23+65||High|Risky|C1|:

3.3 Discussion

Experiment 2’s results confirmed Hypothesis 3. Behavioral results showed that
risky option selection was influenced by risk level. In congruent conditions, the
problematic group increased their selection of risky options, while in incongruent
conditions they decreased selection. That is, whichever side social media-related
cues appeared on, the problematic group tended to select options on that side.
The control group’s selections were unaffected by social media cues. Similar pat-
terns emerged for response times, consistent with trends from other researchers
using the Iowa Gambling Task (Wegmann et al., 2021).

Eye movement data showed that the problematic group was more susceptible
to social media-related cues, requiring more time to notice option information,
particularly in congruent conditions. No significant between-group differences
emerged for first fixation duration, gaze duration, or total fixation time. Exper-
iment 2 confirmed that merely presenting social media-related information can
affect the early attentional stage of risk decision-making in problematic social
media users, subsequently influencing risk decisions.

4 General Discussion

This study employed the Wheel of Fortune task and eye-tracking technology
to investigate the impact of social media-related information on risk decision-
making in problematic social media users. Results showed that compared to
the control group, the problematic group exhibited longer response times and
selected risky options less frequently under high-risk conditions. Social media-
related information significantly influenced risk decision-making in the problem-
atic group but not in the control group.

Our findings revealed that in the Wheel of Fortune task, the problematic group
selected risky options less frequently under high-risk conditions, demonstrating
risk aversion—consistent with Meshi et al’s (2020) finding that problematic
social media users show more conservative performance and greater risk aversion
in risk decision-making tasks. Significant differences in first arrival time may
indicate that problematic group participants cannot promptly detect effective
information, suggesting impaired attentional vigilance (Sun & Shi, 2017; Yan et
al., 2013), which aligns with research showing reduced prefrontal control over
attention networks in problematic social media users (Lee et al., 2021).

Additionally, results showed longer response times in the problematic group, in-
dicating they required more time to complete the decision-making process. This
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appears contrary to some research showing positive correlations between prob-
lematic social media use and impulsivity. However, impulsivity is a multifaceted
construct that cannot be represented solely by response speed. Lewin’s review
of problematic social media use and impulsivity noted inconsistent findings,
with network analysis showing no significant correlation (Lewin et al., 2023).
According to Fuzzy-Trace Theory, individuals process information through two
modes: verbatim processing (bottom-up, effortful) and gist processing (top-
down, experience-based and intuitive) (Miiller et al., 2022). Since this study
presented pie charts rather than specific numbers, this may have increased the
difficulty of verbatim processing, requiring more cognitive effort. Combined with
eye movement data showing significantly more fixations on options by problem-
atic group participants, this suggests that the same information required greater
cognitive effort for the problematic group to process. This may indicate that
the problematic group relied more on bottom-up, verbatim processing, while
the control group used more gist processing, enabling faster and more efficient
decision-making. The five-stage model of decision-making indicates that beyond
the first two stages of perception and representation, the third stage of option
evaluation involves coordinated processing of impulsive and reflective systems,
where individuals classify, manipulate, and update collected information. Re-
duced ability to control and focus attention in problematic social media users
may explain why they required more volitional effort and time to achieve their
goals.

Experiment 2 results showed that social media-related information significantly
affected risk decision-making performance in the problematic group. When
social media-related cues appeared on the same side as risky options, the prob-
lematic group increased their selection of risky options and showed increased
response times, with values being smallest when cues and risky options were on
opposite sides. This demonstrates that problematic individuals are more sus-
ceptible to social media-related information. Eye movement data showed longer
first arrival times in the problematic group, with greater susceptibility to con-
gruent conditions. The influence of social media-related cues on the problematic
group aligns with Wegmann et al’s findings that individuals with high social-
network-use disorder tendencies perform better under advantageous conditions,
similar to patterns observed in substance use and eating disorders (Kriegler et
al., 2019; Lescher et al., 2020; Wegmann et al., 2021). The I-PACE model and
attentional activation diffusion model effectively explain our results. According
to the I-PACE model, problematic social media users develop attentional bias
toward social media-related images, which affects the early stage of decision-
making by increasing fixation time on that side. According to the attentional
activation diffusion model, when individuals fixate on an option, they accumu-
late relative evidence for that option, making it more likely to be selected (Ashby
et al., 2016; Brand et al., 2019; Fisher, 2017). These results confirm attentional
bias toward social media-related cues in problematic social media users.

Notably, in Experiment 2, no significant between-group differences emerged in
response times for completing choices. This may be because the task was rel-
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atively simple and all participants had prior experience from Experiment 1,
enabling proficient responding that reduced between-group time differences. Al-
ternatively, the appearance of social media-related cues may have increased
relative evidence for the ipsilateral option, accelerating response speed in the
problematic group. According to the I-PACE model, social media-related cues
may trigger cue reactivity and craving in problematic social media users, lead-
ing to faster choices and more selections of options on the same side as social
media-related cues.

The risk decision-making process involves multiple stages and cognitive abilities.
In this study, the presented social media-related cues affected the early atten-
tional stage in problematic social media users, subsequently influencing their
final risk decisions. This does not align with findings that later-accumulated
evidence carries greater weight (Kaplan & Haenlein, 2010; Liu et al., 2022) and
cannot precisely locate how social media-related cue presentation affects the
risk decision-making process (e.g., neural mechanisms or emotional changes).
Future research should address these questions.

Regarding potential issues with the graphics used in this study possibly affecting
verbatim processing in the problematic group and resulting in longer response
times and total fixation times, future research could use risk decision-making
tasks with explicit numerical information for further verification. Although par-
ticipants in both experiments were the same and received adequate rest between
experiments, potential fatigue and order effects may have influenced results.
Additionally, this study did not assess the valence and arousal of cue-related
images, though cue reactivity and craving can influence decision-making in prob-
lematic social media users—future studies should control for these factors more
rigorously. Finally, our participant sample consisted of university students, lim-
iting generalizability. Future research should investigate underage populations,
as data indicate that approximately 20% of minors show dependent internet
use, with over half primarily engaging in social chatting.

In conclusion, this study demonstrates that problematic social media use affects
risk decision-making and influences attentional processes within it. Merely pre-
senting social media-related information during the early stage of a risk decision-
making task can affect the early attentional stage in problematic social media
users and ultimately influence their risk decisions.
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Appendix: Scale Items (5-point rating scale)

Bergen Social Media Addiction Scale (BSMAS): 1. Spent a lot of time
thinking about social media or planning to use it 2. Felt an increasing urge to
use social media 3. Used social media to forget personal problems 4. Tried to
reduce social media use without success 5. Become restless or troubled if pro-
hibited from using social media 6. Used social media so much that it negatively
impacted work/studies

Facebook Addiction Scale (FAS): 1. Found it difficult to concentrate on
schoolwork due to social media use 2. Experienced insomnia due to excessive
social media use 3. Felt anxious if unable to use social media 4. Tried to spend
less time on social networks without success 5. The first thing I think about
when waking up is opening social media 6. Neglected household chores due to
excessive social media use 7. Reduced real-life socializing due to social media
use 8. Family/friends think I spend too much time on social media

Internet Addiction Test Networking Sites Scale (IAT-SNS): 1. Used
social media to feel better when in a bad mood 2. Wanted to reduce social
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media use time but failed 3. Negatively impacted studies due to social media
use 4. Experienced insomnia due to excessive social media use 5. Actually spent
more time on social media than intended 6. Often told myself “just a few more
minutes” when using social media 7. Felt depressed, moody, or nervous when
not using social media, which disappeared once using it 8. Became defensive or
secretive when asked about specific social media activities 9. Got angry when
interrupted while using social media

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv — Machine translation. Verify with original.
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