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Purpose: With the development of information technology and various social media, recommendation algorithms have increasingly
more influence on users’ social media usage. To date, there has been limited research focused on analyzing the impact of
recommendation algorithms on social media use and their corresponding role in the development of problematic behaviors. The
present study analyzes the impact of recommendation algorithms on college students’ information sharing and internalizing,
externalizing problem behaviors to address the aforementioned shortcomings.

Methods: An online questionnaire survey was conducted among 34,752 college students in China. A latent profile analysis was conducted
to explore the various behavioral patterns of Chinese college students’ information sharing across the three social media platforms identified
for this study. The Bolck—Croon—Hagenaars (BCH) method Regression Mixture Modeling was then used to analyze the differences in
internalizing and externalizing problem behaviors among the different subgroups of Chinese college students.

Results: The level of information sharing by college students across different social media platforms could be divided into “WeChat
Moments low-frequency information sharing”, “middle-frequency comprehensive information sharing”, “TikTok high-frequency
information sharing”, and “Sina Weibo high-frequency information sharing”. Significant differences were observed regarding inter-
nalizing and externalizing problem behaviors among college students in different information-sharing subgroups.

Conclusion: This study identified four subgroups with different information-sharing characteristics using latent profile analysis.
Among them, college students who are in subgroup of social media information sharing influenced by recommendation algorithms
exhibit higher frequency of information sharing and higher level of internalizing and externalizing problematic behaviors. These
results expand our understanding of college students’ social media usage and problem behaviors from a technological perspective. In
future, the negative impacts of recommendation algorithms on college students can be reduced by improving their awareness of these
algorithms and optimizing the algorithms themselves.

Keywords: user-generated content, recommendation algorithms, latent profile analysis, internalizing problem behaviors, externalizing
problem behaviors

Introduction

In recent years, with the development of network information technology, various social media platforms have been
integrated into people’s daily lives. Up to December 2022, the number of social media users accounted for 95.13% of the
total number of Internet users, and the total monthly active users of social media platforms such as WeChat, TikTok, and
Sina Weibo exceeded 3 billion." The diversified development of social media has led to the popularization and
universality of cross-platform information behavior among users, whereby a user may generate or encounter similar or

identical User-generated Content (UGC) on different social media platforms. Essentially, it is a form of information
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sharing behavior under the combined use of multiple social media. The information sharing behavior is a form of
information feedback, which involves the mutual exchange of information among users. In this process, users not only
receive information but also actively create and share information, reprocess or share and forward the received
information.” However, with the continuous innovation of recommendation algorithm technology, social media platforms
have transformed from being passive platform providers to active implementers of algorithmic recommendation
services,” participating in the dissemination process of user information sharing. This has led to the replacement of
“human-to-human” information feedback with a “human-algorithm-human” information feedback.® Users’ information
sharing behavior is not only influenced by other users’ information sharing but also significantly influenced by the
information presented by recommendation algorithms. It becomes a behavior that is not determined by oneself but
influenced by recommendation algorithms. As the frequency of this behavior increases, the influence of recommendation
algorithms also increases, ultimately making users’ information sharing behavior as a product of human-machine
collaboration. Moreover, recommendation algorithms that satisfy users’ information needs also prompt users to spend
a significant amount of time on social media, leading to excessive use of social media. However, previous studies have
mostly examined the factors influencing the excessive use of social media from the perspective of users (such as misuse),
with little consideration given to the role of social media algorithm recommendation and the impact of recommendation
algorithms on users’ information sharing behavior. It is also unknown how the information sharing behavior on social
media combination use, influenced by recommendation algorithms, affects users’ problem behaviors. Therefore, this
study taking college students as the research object to analyze the impact of information sharing on problem behaviors
across different social media platforms, investigate the influence of recommendation algorithms on Chinese college
students’ information sharing behaviors on social media, and explore its role in both social media information sharing
and problem behaviors.

Social Media Information Sharing and Recommendation Algorithms
Social media information sharing refers to the behavior of users on social media platforms to communicate and share
information, viewpoints, experience, and other content that they are interested in or consider valuable, by posting,
forwarding, commenting and other means. Current studies on the influencing factors of social media information sharing
primarily focus on two aspects: users characteristics and information characteristics. Specifically, previous studies have
found that group pressure,* positive information sentiment,” information sharing value,® information quality, users’
habits,” motivation, needs and the sources of information® all have an impact on users’ social media information sharing.
Although some influencing factors of social media information sharing have been explored, there are two short-
comings which need to be addressed. Firstly, recommendation algorithms are rarely considered. Recommendation
algorithms are information filtering systems that aim to recommend users with relevant information by analyzing their
interests and behaviors on social media. Collecting various data from users’ interactions on social media platforms, such
as browsing history, likes, comments, and shares is the first step of this process. Next is establishing users’ profile, based
on the collected data, and analyzing the characteristics of the information content on social media platform.
Subsequently, collaborative filtering, content-based filtering, and deep learning algorithms are employed to recommend
the most likely interesting content to users. Furthermore, the recommendation algorithms are continuously updated and
optimized based on users’ latest behaviors and feedback. However, with the commercial development of social media
platforms, recommendation algorithms are increasingly being applied to attract potential users, retain existing users, and
increase user engagement (ie, prolong the time that users spend on social media).” This greatly increases users’ usage of
social media, leading to excessive use of social media and even addictive behaviors.” Hasan'® found that the use of
recommendation algorithms leads to excessive use of video streaming services provided by YouTube and Netflix.
A cognitive neuroscience study also indicates that recommendation algorithms can sustain users’ attention on persona-
lized content for longer periods, prolonging their use of social media.” These studies suggest that recommendation
algorithms increase users’ usage of social media, and as a form of social media usage, information sharing is likely to be
more frequent among users influenced by recommendation algorithms. On the other hand, under the dual catalysis of
“socializing for all” and “diversification of social media”, the behavior of users’ information sharing cross social media
has become popular and universal. While previous studies have mostly analyzed the use of social media in a holistic
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manner or focused on information sharing on a particular social media platform. It is necessary to analyze users’ social
media usage from the perspective of different types of social media usage in order to have a clearer understanding of the
underlying mechanisms of users’ excessive use of social media. In summary, the first objective of this study is to identify
the types of users’ information sharing combinations across different social media platforms and analysis the impact of
recommendation algorithms on users’ information sharing behaviors.

Recommendation Algorithms and Problem Behavior

Currently, there has been no research analyzing the impact of social media information sharing on users’ internalizing
and externalizing problem behaviors. Existing studies have primarily examined this from a more macro perspective of
social media usage. Research has found that while social media usage brings convenience to people’s lives, there are also
cases of inappropriate usage that can develop into excessive social media use, leading to higher levels of internalizing
and externalizing problem behaviors among users. Regarding internalizing problem behaviors, researchers have found
that excessive social media users display a greater frequency of experiencing negative emotions, specifically loneliness, "’

12.1 . 14 1 . .. . .
1> and depression,'* as well as poorer sleep quality.'” Regarding externalizing problem behaviors, excessive

16,17

anxiety,
use of social media impacts users’ cognitive function, social activities,'® purchasing behavior,'**® decision-making”'
and recording and posting illegal materials.??

Previous studies have analyzed the influence of excessive social media use on users’ internalizing and externa-
lizing problem behaviors from multiple perspectives. The premise of their analysis on the impact of excessive social
media use on internalizing and externalizing problem behaviors is that users’ own factors (such as improper use) are
considered as the reasons for their excessive social media use. However, consistent with the previous discussion, the
role played by recommendation algorithms in the relationship between users’ social media usage and internalizing
and externalizing problem behaviors has been overlooked with the rapid development of information technology. On
the one hand, recommendation algorithms may contribute to users’ prolonged social media usage, even leading to
excessive social media use and short video addiction. Existing research has shown that excessive use of social media
increases the risk of problem behavior among users, including both internalizing behaviors (such as depression,
anxiety) and externalizing behaviors (such as hyperactivity, attention deficit, disciplinary issues). On other hand,
recommendation algorithms heavily present homogenized information, limiting users’ access to a wide range and
depth of information.”® This leads to information confinement, indirectly resulting in an increase in problem
behavior among users. He found that recommendation algorithms can create information filter bubbles, increasing
the risk of depression and loneliness among older adults.** Another study found that recommendation algorithms
decrease the likelihood of users encountering diverse information, leading to a decrease in decision quality.?’

According to Media Context Theory,*

changes in media lead to changes in social environments, which in turn
influence human behavior. Based on this theory, the homogenized information environment created by recommenda-
tion algorithms leads to changes in the media context, resulting in corresponding changes in the social environment
that ultimately impact users’ behavior. Thus, users’ information sharing behavior becomes a product of human-
machine collaboration, where their expression of emotions and behavior is not only influenced by their own
emotions but also guided by recommendation algorithms. This results in a narrowing and singularization of users’
information sharing, as they are constantly immersed in a homogeneous and like-minded communication environ-
ment. This may cause users isolate themselves.?’” Furthermore, when users return to the diverse real-life with various
viewpoints, their own identity may be challenged, leading to problem behavior. Therefore, it is possible that
recommendation algorithms may exert a positive influence on users’ internalizing and externalizing of problem
behaviors by influencing their social media usage. However, previous research on this issue is extremely limited.
Moreover, in the current era where user-generated content (UGC) is prevalent in social media, users’ sharing of
social media information can better represent their deeper engagement in social media usage, the impact of this
engagement on users’ internalizing and externalizing of problem behaviors has also been scarce in previous
research. In summary, the second objective of this study is to determine the differences in the levels of internalizing
and externalizing of problem behaviors among users with different combinations of social media information
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sharing, and to analyze the influence of recommendation algorithms on internalizing and externalizing of problem

behaviors.

Current Study
The present study focuses on college students as the research population. College students are the main users of social media,
and they are more receptive to emerging social media platforms. In addition, college students are in a transitional phase from
adolescence to adulthood, facing various choices and pressures,”® making them a high-risk group for problem behavior.?’
Firstly, we explore the impact of recommendation algorithms on college students’ social media information sharing, mainly
through latent profile analysis of college students’ information sharing on three social media platforms, including WeChat
Moments, Sina Weibo, and TikTok. Each of these platforms have a broad user base, with the monthly active users being
1.009 billion, 336 million, and 760 million, respectively.3 9 WeChat Moments itself does not have an algorithmic recom-
mendation function, and the content shared by users mainly falls under “sharing life”, which describes users’ initiative to
share their life feelings and thoughts. Sina Weibo does rely on algorithmic recommendation; users are easily influenced by it
and are thus involved in the interaction of all kinds of information. Similarly, TikTok also utilizes recommendation
algorithms that shape the content, quality, duration, and label of information shared by users, and then recommends this
content to more users with the same information needs. Therefore, by examining the combination of Chinese college
students’ use of the above three social media platforms, it can be determined whether recommendation algorithms have an
influence on college students’ information sharing (When college students primarily use social media platforms without
recommendation algorithms and hardly share information on platforms with recommendation algorithms, their exposure to
the influence of recommendation algorithms is minimal. Conversely, if college students predominantly share information on
social media platforms with recommendation algorithms, they are likely to be greatly influenced by these algorithms). This
analysis can therefore help to determine the level of influence recommendation algorithms have on college students’ problem
behaviors (including internalizing and externalizing problem behaviors).

Based on the integration of existing theories and relevant empirical research results, the present study proposes the
following hypotheses:

H1: There are different combinations of social media, using for information sharing among college students, and college
students who use social media platforms with recommendation algorithms tend to have a higher frequency of information
sharing behaviors.

H2: College students influenced by recommendation algorithms exhibit higher levels of internalizing and externalizing of
problem behaviors. Specifically, college students who primarily share information on platforms such as TikTok or Sina
Weibo tend to have higher levels of internalizing and externalizing problem behaviors.

Materials and Methods
Participants and Procedure

The research protocols were approved by the Research Ethics Committee of the corresponding author’s institution. Individuals
were invited to participate anonymously in a longitudinal survey via the Fengniao online survey websites during 2022. By
clicking the link to the survey, all participants were informed that their participation was completely voluntary and that they had
the right to opt out at any time, and informed consent was obtained from all the subjects at data collection phase, participants were
also provided with information about the study before providing their answers. The link to the survey was published up until
a week. All data were saved by the survey agency Fengniao, before passing it on to the research team. A total of 36,139
participants from 10 universities in three Chinese provinces and cities (Liaoning, Sichuan, and Chongqing) participated in the
present study. All participants indicated that they were social media users. Participants giving none or partial responses were
deleted from the dataset (n=1387). At last, 34,752 (Mage = 19.04, SDage = 1.32, 45% male) valid questionnaires were obtained,
with a response rate of 96.16%. The study was carried out in accordance with the Helsinki Convention and China Health
Research Act.
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Measures

Information Sharing

The information-sharing status of college students on WeChat Moments, Sina Weibo, and TikTok was measured using
part of the information sharing on social media section in the questionnaire on the social media combination of youth
groups compiled by Li.*' The scale utilized consisted of three questions, 1.“How often do you share information on
WeChat Moments in the past year?” 2.“How often do you share information on TikTok in the past year?” 3.“How often
do you share information on Sina Weibo in the past year?” 7 points were used, 1 meant “never share”, 2 meant “share 1—
3 items in a year”, 3 meant “share 1-3 items in half a year”, 4 meant “share 1-3 items in a month”, five meant “share 1-3
items in a week”, six meant “share 4—7 items in a week”, and 7 meant “share more than seven items in a week”. Higher
scores indicated a higher level of information sharing among college students. The internal consistency coefficient (o) of
the questionnaire was 0.60.

Problem Behaviors

The internalizing problem behaviors subscale (five questions measuring depression, anxiety, sleep problems, post-
traumatic stress disorder, and suicidal ideation) and the externalizing problem behaviors subscale (six questions
measuring attention deficit, hyperactivity, impulsiveness, and conduct) were used in Dennis’s Global Appraisal of
Individual Needs®? to measure the internalizing and externalizing problem behaviors of college students. Both subscales
were scored on a 5-point scale (from 1 = “never experienced” to 5 = “past month”), and participants were asked to
answer when they last experienced such behaviors or emotional states, with higher scores indicating a more severe
incidence rate of problem behaviors. The questionnaire’s internal consistency coefficients (o) were 0.86 and 0.78,
respectively.

Statistical Analysis

SPSS 25.0 was used for descriptive statistics and correlation analysis of the main study variables. Mplus8.3 was
employed for latent profile analysis (LPA). Specifically, it includes the following two steps. First, LPA was performed
for information-sharing for all participants. The initial model assumed that only one profile existed in the sample, and the
number of profiles was gradually increased until an optimal fit was reached. The following indices were selected to
evaluate the model: Akaike information criterion (AIC), Bayesian information criterion (BIC), sample-size-adjusted BIC
(a-BIC), Lo-Mendell-Rubin likelihood ratio test (LMRLRT), and entropy. ** Second, the Bolck—Croon—Hagenaars
(BCH) method (The BCH method in regression mixture models, a statistical technique specifically designed for
continuous outcome variables, operates within the framework of regression mixture models. It is capable of capturing
the heterogeneity among different latent groups in the data, providing unique regression relationship estimates for each
group. By setting the number of latent classes and estimating parameters based on the data, the BCH method enables
more accurate prediction and interpretation of outcome variables, especially when there are unobservable group
differences in the data.) was used to establish a Regression Mixture Modeling (RMM), and the information-sharing
profile of Chinese college students was used as the independent variable. Internalizing and externalizing problem
behaviors were considered dependent variables, and sex and subjective socioeconomic status were used as control
variables. The objective of this study was to understand the relationship between the information-sharing profiles and
problem behaviors of Chinese college students.

Results

Descriptive Statistics and Correlation Analysis

Descriptive statistics (means and standard deviations) and Pearson correlations for the main variables are presented in
Table 1. Sex had a significant positive correlation with subjective socioeconomic status and a negative correlation with
information sharing on WeChat Moments, Sina Weibo, TikTok, and internalizing problem behaviors. Subjective socio-
economic status was positively correlated with information sharing on WeChat Moments and Sina Weibo, but signifi-
cantly negatively correlated with information sharing on TikTok, as well as on internalizing problem behaviors and
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Table | Mean, Standard Deviations, and Correlations of the Main Variables

Mean SD | 2 3 4 5 6 7
I. Sex |
2. Subjective socioeconomic status 2.60 0.68 0.07** |
3. WeChat Moments information sharing 2.97 1.64 0.20** 0.04%* |
4. Sina Weibo information sharing 1.68 1.41 0.08** 0.02%* 0.31%* |
5. TikTok information sharing 2.06 1.69 0.08** 0.05%* 0.36%* 0.32%* |
6. Internalizing problem behaviors 2.51 1.20 0.07+* 0.06** 0.1 I*+* 0.05%* 0.05** |
7. Externalizing problem behaviors 2.01 0.92 0.0l 0.05%* 0.09%* 0.08%* 0.08** 0.68%* |
Notes: **p<0.01, sex is dummy variable “0” = female, “|” = male.

externalizing problem behaviors. There was a significant positive correlation between information sharing on WeChat
Moments, Sina Weibo, and TikTok, as well as on internalizing problem behaviors, and externalizing problem behaviors.

|dentifying the Social Media Information Sharing Profiles

Mplus8.3 software was used for LPA, and a robust maximum likelihood estimation method was adopted. The LPA
started with a one-profile model and gradually increased the number of classes in the model until it identified the model
with the optimal fitting index. Taking the three information-sharing questions as observation variables, profile models 1—
6 were extracted. The model-fitting index is shown in Table 2. With an increase in the number of profiles, the information
indices AIC, BIC, and aBIC decreased continuously, and the Lo-Mendell-Rubin (LMR) and bootstrap likelihood ratio
test (BLRT) results were significant, indicating that the model had improved. However, the proportion of minimum
classes in profiles five and six was less than 5%. Therefore, considering the fitting parameters and practical significance,
the four-profile model was the optimal solution for the data. The four-profile model had an entropy value of 0.97,
indicating high classification accuracy. We plotted a graph of the four-profile LPA model to aid interpretation. In this
graph (see Figure 1), compared with the other three profiles, college students in the first profile had the lowest level of
reported information sharing on the three social media platforms, among which information sharing on WeChat Moments
was higher than that on Sina Weibo and TikTok and was at a low frequency. Thus, the first profile was named WeChat
Moments low-frequency information sharing (71.06%). College students in the second profile had similar information-
sharing scores on the three social media platforms, all in the middle frequency. The second profile was thus named
middle-frequency comprehensive information sharing (10.76%). College students in the third profile shared more
information on TikTok than on the other two social media platforms and were at a high frequency, so this profile was
named TikTok high-frequency information sharing (11.12%). The students in the fourth profile shared more information
on Sina Weibo at a higher frequency than on the other two social media platforms, with the fourth profile subsequently
named Sina Weibo high-frequency information sharing (7.06%). The average scores of college students on WeChat
Moments for low-frequency information sharing, middle-frequency comprehensive information sharing, TikTok high-
frequency information sharing, and Sina Weibo high-frequency information sharing across the three social media
platforms were 1.64, 3.41, 3.47, and 3.75, respectively. This shows that, in terms of general information sharing
among college students, WeChat Moments low-frequency information sharing at low frequency. In contrast, the other

Table 2 Fit Statistics for the Latent Profile Analysis

Profile | AIC BIC aBIC Entropy | LMR BLRT | Proportions Min
[ 390,887.07 | 390,937.80 | 390,918.73 | | |
2 353,852.74 | 353,937.30 | 353,905.52 | 0.97 0.0000 | 0.0000 | 13.63%
3 332,699.65 | 332,818.03 | 332,773.54 | | 0.0000 | 0.0000 | 7.06%
4 318,909.09 | 319,061.30 | 319,004.09 | 0.97 0.0000 | 0.0000 | 7.06%
5 305,381.01 | 305,567.04 | 305,497.13 | 0.98 0.0000 | 0.0000 | 3.57%
6 288,758.41 | 288,978.26 | 288,895.63 | 0.98 0.0000 | 0.0000 | 3.57%
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Figure | Latent Profile Indicator Means for the Four-Profile Model.

three profiles exhibited middle-frequency information sharing, and the information sharing frequencies were relatively
close.

Influence of Information Sharing Profiles on Internalizing Problem Behaviors and

Externalizing Problem Behaviors

Using college students’ social media information sharing profiles as independent variables, internalizing and externaliz-
ing problem behaviors as dependent variables, and subjective socioeconomic status and sex as control variables, a BCH
mixed regression model was constructed. The results showed that (as shown in Table 3) there were significant differences
in the level of internalizing problem behavior (y°[3, 34,752] = 168.29, p < 0.001) and externalizing problem behavior (°
[3, 34,752] = 256.31, p < 0.001) among the Chinese college students surveyed with different types of social media
information sharing evident. Specifically, in terms of internalizing problem behaviors of college students, the middle-
frequency comprehensive information sharing (p < 0.001), TikTok high-frequency information-sharing group (p <
0.001), and Sina Weibo high-frequency information-sharing group (p < 0.001) were significantly higher than WeChat
Moments low-frequency information sharing. The level of internalizing problem behaviors of college students in TikTok
high-frequency information sharing (p < 0.001) and Sina Weibo high-frequency information sharing (p < 0.001) was
significantly higher than in middle-frequency comprehensive information sharing. In terms of the externalizing problem
behaviors of Chinese college students, middle-frequency comprehensive information sharing (p < 0.001), TikTok high-
frequency information sharing (p < 0.001), and Sina Weibo high-frequency information sharing (p < 0.001) were
significantly higher than WeChat Moments low-frequency information sharing, while Sina Weibo high-frequency

Table 3 Results for Internalizing and Externalizing Problem Behaviors by Profiles

Variables Social media Information sharing profiles
WeChat Moments Middle-frequency TikTok high-frequency Sina Weibo Ve
low-frequency comprehensive information information sharing high-frequency
information sharing sharing information sharing
M SD M SD Mm SD M SD
Internalizing problem behaviors | 2.46 0.01 2.55 0.02 2.70 0.02 2.67 0.03 168.29°%+*
Externalizing problem behaviors | 1.95 0.0l 2.14 0.02 2.11 0.02 2.19 0.02 256.3 |+

Note: ***p < 0.001.
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information sharing (p < 0.01) was significantly higher than TikTok high-frequency information sharing. No other
significant differences were found between the variables assessed.

Discussion

The present study explored the subcategories of college students’ social media information sharing, distinguishing the
influence of recommendation algorithms across different subcategories and the effect of these subcategories on inter-
nalizing and externalizing problem behaviors. The research findings revealed four subcategories of college students’
social media information sharing, including WeChat Moments low-frequency information sharing, middle-frequency
comprehensive information sharing, TikTok high-frequency information sharing, and Sina Weibo high-frequency infor-
mation sharing. The college students belonging to the subcategory influenced by recommendation algorithms exhibited
higher levels of internalizing and externalizing of problem behaviors. These findings provide evidence for the positive
impact of recommendation algorithms on the internalizing and externalizing of problem behaviors among college
students.

Subcategories of Social Media Information Sharing in College Students

As mentioned above, WeChat Moments is a private and closed information space built on acquaintance relationships, its
contents mainly displaying personal life status, sharing hobbies and interests, and interacting with friends, without
involving recommendation algorithms. In contrast, Sina Weibo and TikTok are more open information spaces that utilize
sophisticated algorithmic recommendation mechanisms to provide users with relevant content based on analysis of their
interests, preferences, historical behaviors, and social relationships on the platforms. Based on this, college students in
the WeChat Moments low-frequency information sharing group, who engage in infrequent information sharing on
WeChat Moments but hardly share any information on TikTok and Sina Weibo, are not influenced by recommendation
algorithms in their information sharing. However, college students in the other three subcategories, who exhibit moderate
or high-frequency information sharing behaviors on TikTok and Sina Weibo, are influenced by recommendation
algorithms in their information sharing.

The number of college students in the low-frequency information sharing subgroup on WeChat Moments is the
highest. This may be because WeChat Moments is the most popular application in China’s social media platforms and
has become an indispensable part of college students’ daily lives. College students in the middle-frequency comprehen-
sive information sharing subgroup share relatively balanced information across the three social media platforms
identified, all in the medium frequency, the frequency of their overall information sharing behavior is close to that of
the TikTok and Sina Weibo high-frequency information sharing. On one hand, this group of college students exhibits
a higher frequency of information sharing behavior influenced by the recommendation algorithms, compared to the
WeChat Moments low-frequency information sharing group. On the other hand, this group of college students is likely to
engage in cross-platform social media information sharing more frequently, rather than focusing solely on one social
media platform. However, their time is limited. Therefore, they tend to exhibit a more balanced distribution of social
media information sharing.®

College students in the TikTok high-frequency information sharing and Sina Weibo high-frequency information
sharing subgroups have high-frequency information sharing on TikTok and Sina Weibo, respectively. Furthermore, the
use of TikTok and Sina Weibo by these two subgroups of college students is mutually exclusive. College students in the
high-frequency TikTok information sharing group hardly engage in information sharing on Sina Weibo, and similarly,
college students in the high-frequency Sina Weibo information sharing group hardly share information on TikTok. There
are two aspects possible explanations. On one hand, both social media platforms have open information environments,
and their content circulates mutually on the internet, thus users can access the same information content. Moreover,
TikTok and Sina Weibo both utilize recommendation algorithms systems which take a role of enhancing user engagement
and prolonging their usage time to categorize users and recommend information content that meets their needs, enabling
users to conveniently access information. However, college students’ time is limited, and when they are heavily
influenced by recommendation algorithms to use one social media platform, they often have little time left to use
another. On the other hand, according to the Media Dependency Theory,** college students rely on the information
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provided by media to satisfy their needs. When users fulfill their information needs through a particular social media
platform, they no longer need to other platforms to meet their needs. Additionally, while enjoying the convenience and
habitual changes brought about by recommendation algorithms, users also gradually modify the algorithms to meet their
information needs. As a social media platform becomes more attuned to a user’s information needs, and the user becomes
more accustomed to using the algorithm to satisfy their needs, a mutual dependency between users and social media
platform emerges. It is difficult for users to disengage from their current platform and devote time to adapting to
a new one.

The Predictive Effect of Information Sharing Influenced by Different Recommendation
Algorithms on Internalizing and Externalizing of Problem Behaviors Among College

Students

The present study employed the BCH regression mixture model to investigate the predictive effect of subcategories of
college students’ information sharing on internalizing and externalizing problem behaviors. The results indicate that
college students belonging to the subcategory influenced by recommendation algorithms exhibited higher levels of
internalizing and externalizing problem behaviors. Specifically, TikTok and Sina Weibo high-frequency information-
sharing had the highest levels of internalizing problem behaviors. Due to the influence of recommendation algorithms,
college students from the two aforementioned subgroup may spend excessive amounts of time on social media,
potentially leading to social media overuse, which subsequently increases the risk of developing internalizing problem
behaviors. Furthermore, according to the immersion theory,> algorithms continuously push information content that
satisfies college students’ needs, facilitating their immersion in this state. However, this state is primarily a virtual
experience that consumes significant time among college students, potentially causing academic crises and ultimately
leading to negative emotions such as anxiety and depression.

College students in the subgroups of TikTok high-frequency information sharing, and Sina Weibo high-frequency
information sharing may be influenced by recommendation algorithms, resulting in the Information Cocoon.*® According
to Sunstein, discussions among people with the same views tend to make users’ emotions more negative.’’ Bessi’s
research also showed that when users’ content production is centered on a specific worldview, this promotes the
formation of a homogeneous community; in which the question of whether users are faced with facts or rumors, the
degree of content they produce, and the length of their discussion time will contribute to producing more negative
emotions over time.*® Moreover, the long-term communication of homogeneous views may lead to the polarization of
college students’ perspectives. When they return to reality and encounter diverse opinions, conflicts of perspectives may
arise, resulting in the confusion of self-identity and an increase in the level of internalizing problem behavior. Regarding
externalizing problem behaviors, the level of problem behavior among the other three groups of college students was
higher than those among the WeChat Moments of low-frequency information sharing subgroup. The format limitations of
TikTok and Sina Weibo on college students’ information contents make their main information content fragmented.*
Relying on recommendation algorithms, college students will face an increasing amount of fragmented information and
need to make immediate decisions on whether to forward or comment, which will undoubtedly increase their cognitive
load. As processing and filtering relevant information and irrelevant disturbing information requires sustained attention,
over time, these college students who face fragmented information in a long-term will be more easily distracted,*’
resulting in impaired sustained attention. Furthermore, unlike WeChat Moments, which is built upon acquaintances, the
fully open social media platforms of TikTok and Sina Weibo are more likely to accept negative information shared by
strangers, such as money worship, pornography, and violence. And recommendation algorithms make them susceptible to
negative information. Based on the cognitive behavioral model and the General Aggression Model, negative information
on TikTok and Sina Weibo can have an arousal effect on problem behaviors exhibited by college students in real life.
Recommendation algorithms also provide convenience for college students to access negative information. Therefore, the
more college students share information on TikTok and Sina Weibo, indicating a longer usage time of these platforms,
the deeper the impact of negative information on them, which can directly and indirectly affect their externalizing
problem behaviors.*'
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Conclusion and Practical Implications

The present study found that there are four subgroups of college students in terms of social media information sharing:
WeChat Moments low-frequency information sharing, middle-frequency comprehensive information sharing, TikTok
high-frequency information sharing, and Sina Weibo high-frequency information sharing. Among them, the groups of
middle-frequency comprehensive information sharing, TikTok high-frequency information sharing, and Sina Weibo high-
frequency information sharing displayed a higher frequency of information sharing behaviors influenced by recommen-
dation algorithms. Additionally, these college students affected by algorithmic recommendations also exhibited higher
levels of internalizing and externalizing problem behaviors. These research findings broaden our understanding of college
students’ social media usage and problem behaviors from a technological perspective, thereby increasing the awareness
of relevant researchers and algorithm practitioners regarding the potential negative impacts of recommendation algo-
rithms on users. Consequently, this can lead to a more comprehensive approach to improving excessive social media use
among college students and preventing or reducing their internalizing and externalizing problem behaviors. On one hand,
through education and advocacy, we can enhance college students’ awareness of social media recommendation algo-
rithms and help them establish healthy social media usage habits. On the other hand, psychology researchers should
actively collaborate with algorithm practitioners to assist them in optimizing recommendation algorithms from the
perspective of users’ rational usage, reducing negative impacts on users.

Research Limitations and Future Research

This study has some limitations. First, the research object of this study was Chinese college students. Whether the
research results can be extended to other age demographics and heterogeneous groups with different cultural back-
grounds needs to be verified by more studies using different age demographics and participants with different cultural
backgrounds. Second, the results of this study were based on self-reported data, meaning the subjects may have provided
inaccurate answers under the influence of social expectations. The reliability of the results must be verified through
multiagent data collection (such as peer and teacher evaluations). Third, this study explored the impact of recommenda-
tion algorithms on college students’ social media information sharing and internalization and externalization problem
behaviors through a relatively indirect questionnaire approach, yet it cannot eliminate the interference of some influen-
cing factors (such as the characteristics of social media platforms and college students’ usage patterns of social media).
Future research can further elaborate the effects of recommendation algorithms on users’ social media usage and mental
health through experimental design.
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