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Introduction: The association between social media use and mental health risks has been widely investigated over the past two decades with many cross-sectional studies reporting that problematic social media use (PSMU) is associated with higher mental health risk such as anxiety and depression. The present study examined the relationship between PSMU severity and mental health risks (depression, anxiety, stress, and loneliness) using a three-wave longitudinal design.

Methods: A total of 685 first-year Chinese undergraduate students (Mean age = 19.12 years, SD = 0.92) completed surveys at three times points with intervals of 3 to 4 months. Results revealed that PSMU was positively correlated with all the mental health risk variables over the three time points.

Results: The prevalence of PSMU increased over the three research waves. Cross-lagged models identified bi-directional relationships between PSMU and mental health risks, while such links were not consistent between different mental health risk variables and can change over different research intervals.

Discussion: This study indicates that PSMU and mental health risks could predict each other in a vicious loop, but the differences between specific mental health risks and the research context (e.g., different term times and experiences in university) should not be ignored. Further research attention should be paid to the prevalence of PSMU and mental health conditions among Chinese first-year undergraduates who appear to have difficulties in adapting to university life.
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Introduction

There are more than 5 billion internet users and 4.7 billion social media users worldwide (1, 2). In 2022, China had 983.3 million active social media users which ranked it at first place globally (1, 2). Studies have frequently pointed out that social media use, especially problematic social media use (PSMU) or social media addiction, can be associated with mental health risks such as anxiety and depression (3, 4). PSMU, often regarded as one type of specific problematic internet use, can be defined as the compulsive or excessive use of social media applications (e.g., Twitter and Facebook) with addictive characteristics (e.g., mood modification, withdrawal symptoms and conflicts) that lead to functional impairments or negative consequences (5–8). However, the relationship between social media use and mental health conditions remains debatable since some studies also suggest that social media use is not linked with mental health issues and people’s decreased well-being might not be directly caused by their social media usage (9, 10). Furthermore, researchers have warned that daily behaviours should not be overpathologized as addictions (11). Several longitudinal studies have shown that there might be bi-directional relationship between addictive internet use or smartphone use and mental health risks [e.g., anxiety and depression (12, 13)]. Anxiety, depression, stress, and loneliness are among the most significant mental health risks associated with problematic social media use (PSMU) or internet addiction (3, 4, 14, 15). For example, among 1,052 participants, Ostovar et al. (14) identified that anxiety, depression, stress, and loneliness are the four significant mental health risks associated with internet addiction in a structural equation model. Because of the important association between the four variables and problematic internet use identified in many empirical studies, the present study aimed to explore the link between PSMU and anxiety, depression, stress, and loneliness using a longitudinal design. Several recent longitudinal investigations have examined the link between problematic social media use (PSMU) and mental health risks among different populations [(e.g., 6, 16, 17)]. Li et al. (18) found a bi-directional link between social media addiction and depression among adolescents in China. It remains unknown whether this link can be identified in specific groups of young people, for example, first-year undergraduates who were found to have difficulties in adapting to college life (19). Overall, it is necessary to conduct longitudinal studies to track the changes of the severity of PSMU and explore the relationship between PSMU and mental health risks, especially among the first-year Chinese undergraduates during their adaptation period in university.



Literature review


Problematic social media use and mental health

Earlier studies tended to use the term internet addiction to describe excessive online behaviours with negative outcomes (20). Davis (21) believed that pathological internet use should be described as generalized and specific. Problematic or addictive behaviours on specific online functions or applications such as social media, online games, online gambling, and online shopping were then widely investigated in various contexts (8, 22–24). Theoretically, the Interaction of Person-Affect-Cognition-Execution (IPACE) model concludes that psychopathological variables are the possible predisposing factors of specific addictive behaviours such as problematic gaming, gambling, and compulsive shopping (25). This link can be bi-directional since addictive behaviours could in turn intensify personal characteristics such as mental health risks (25). The pathway model of problematic mobile phone use also suggests that mental health problems such as anxiety and loneliness can be predicting factors for problematic use of mobile phones (11).

Social media has been defined as the “web 2.0 capabilities of producing, sharing, and collaborating on content online” including a wide range of social applications such as weblogs, social networking sites (mainly for connecting people) and virtual games (8), p. 2. The overuse of social media can become addictive and cause negative consequences in life (7, 8). Many cross-sectional studies found that PSMU was associated with mental health risks such as anxiety and depression (3, 4, 14). A recent systematic review based on 1,747 papers identified a strong and bi-directional relationship between problematic social media use and anxiety or depression (4). For the Chinese context, a systematic review by Hussain et al. (3) further revealed that most studies identified the link between PSMU and depression, but the effect sizes between PSMU and anxiety were larger. It is therefore important to further explore the relationships between PSMU and different types of mental health risks besides anxiety and depression. Hussain et al. (3) observed that more studies, especially longitudinal studies, on social media use and psychopathological variables among Asian groups are needed since Asian social media users were found to show more social media use disorder symptoms than their Western counterparts (3, 19, 26).



Longitudinal studies

The longitudinal studies that have investigated the relationship between different types of problematic internet use (e.g., smartphone use, gaming, and social media use) and mental health risks and/or well-being, have obtained diverse results (6, 12, 13, 16–18, 27–33). In a three-wave longitudinal study among Chinese undergraduates, problematic smartphone use was found to be predicted by earlier stressful life events and mediated by mental health problems (33). A large-scale longitudinal study among 7,434 Chinese undergraduates revealed that psychosocial factors such as depressive symptoms, social anxiety, academic stress, and loneliness were the risk factors for problematic smartphone use (12). It thus seems that mental health issues were the key antecedents for problematic internet use, particularly smartphone use.

However, studies also revealed that the relationship between problematic internet use and mental health can be bi-directional or in a reversed direction (problematic internet use first, mental health issues later). In a three-wave longitudinal study, Teng et al. (29) revealed that earlier internet gaming disorder negatively predicted subsequent psychosocial well-being (self-esteem, life satisfaction, and social support) but not vice versa. A two-wave study among Chinese adolescents found a bi-directional relationship between internet addiction and depression but not anxiety. Earlier depression predicted subsequent internet addiction and vice versa (13). Similarly, Li et al. (18) found a bi-directional relationship between social media addiction and depression among 4,237 Chinese adolescents in a two-wave study. Therefore, the association between problematic internet use and mental health risks appears to be complex, which might be different in terms of different types of internet use (e.g., gaming, social media) and kinds of mental health risks (e.g., anxiety and depression). There is a need for more longitudinal research studies that investigate specific problematic online behaviours (e.g., PSMU) and associations with mental health risks.

Many recent longitudinal studies have investigated the relationship between PSMU and mental health risks among different groups (16, 34–37). Several longitudinal studies conducted among school children identified the link between PSMU or social media addiction and psychological distress (34, 35, 37). For example, Chen et al. (35) found that increased PSMU were associated with greater psychological distress (anxiety, depression and stress) among young school children. Besides, several studies obtained similar findings among university students using longitudinal designs [(e.g., 16, 36)].

However, additional longitudinal studies on such links (PSMU and mental health risks) among first-year undergraduate students in China are still further needed to better understand the complex mechanisms of social media use and how they may facilitate the development of problematic use. Some studies have explored internet gaming disorder or problematic smartphone use among freshmen in university [(e.g., 12, 29)], a focus on PSMU is needed to better understand the phenomenon. Given the potential impact of the sharp change from high school to university on Chinese first-year undergraduates’ technology use and well-being (19), it is necessary to explore the link between PSMU and mental health among first-year college students in education transition in China. This age-group tends to be technologically adept and could be prone to maladaptive behaviours, thus it is important to investigate this population.



The present study

Given that the relationship between problematic internet use (either generalized or specific use) and mental health risks remains unclear, and that most studies have adopted cross-sectional designs, it is important to investigate the relationship between PSMU (one of the most popular specific online behaviours) and multiple mental health risks utilizing a longitudinal study design. In the Chinese context, previous studies reported that Chinese first-year undergraduate students had difficulties in adapting to a “more relaxed university life” after stressful high school years (19). It is thus necessary and reasonable to focus on these freshmen in their educational transition from high school to university. Given the cross-sectional nature of previous research and a lack of studies examining social media use amongst first-year Chinese students, the present study utilised a three-wave longitudinal study design to investigate PSMU and associations with the mental health risks of depression, anxiety, stress and loneliness amongst first-year Chinese students. The aforementioned variables were examined at three time points during the first year of university study. The study research hypotheses were as follows.


H1: The levels of problematic social media use severity will increase during the first year of university studies.

H2: Problematic social media use severity in earlier times will positively and significantly predict subsequent mental health risks.

H2a: Problematic social media use severity at time 1 (T1) will positively and significantly predict mental health risks at time 2 (T2).

H2b: Problematic social media use severity at T2 will positively and significantly predict mental health risks at time 3 (T3).

H3: Mental health risks in earlier times will positively and significantly predict subsequent problematic social media use severity.

H3a: Mental health risks at T1 will positively and significantly predict problematic social media use severity at T2.

H3b: Mental health risks at T2 will positively and significantly predict problematic social media use severity at T3.
 

The hypothesized model for the longitudinal associations between problematic social media use and mental health risks are shown in Figure 1.
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FIGURE 1
 The hypothesized model.





Methods


Design

The study utilised a three-wave longitudinal design, data was gathered at three time points. The variables under investigation were PSMU, depression, anxiety, stress, and loneliness.



Participants

A total of 685 Chinese first-year undergraduates completed all the three waves of surveys. The average age was 19.12 years (SD = 0.92). There were 221 males and 464 females.



Measures

The surveys consisted of demographic questions and the following psychological scales which were translated into Mandarin.


Bergen social media addiction scale

The Bergen social media addiction scale [BSMAS (22)] based on the component model (38) was used to measure PSMU severity. In this study, the validated Chinese version of the BSMAS (39) was adopted. The scale consists of 6 items that assess symptoms of addiction over the past 12 months, participants rate all items on a 5-point Likert scale (where 1 = very rarely, 2 = rarely, 3 = sometimes, 4 = often, 5 = very often). Example items include “How often during the last year have you tried to cut down on the use of social media without success?” and “How often during the last year have you used social media in order to forget about personal problems?.” Total scores are obtained by summing participant ratings of each item, with higher scores indicating higher PSMU severity. To identify PSMU in the current study, a cut-off point of 24 was used. This was based on previous social media research among Chinese adolescent (40). The Cronbach’s alpha of the scale in this study was 0.85 (T1), 0.85 (T2), and 0.86 (T3), respectively.



Depression anxiety stress scale

The 21-item depression anxiety stress scale (DASS-21) developed by Lovibond and Lovibond (41) and validated in Chinese by Gong et al. (42) was used to measure symptoms of depression, anxiety, and stress. The DASS-21 includes 37-item subscales for depression, anxiety, and stress, respectively, rated on a 4-point Likert scale ranging from 0 (did not apply to me) to 3 (applied to me very much, or most of the time). Example items are: “I felt that life was meaningless” (depression), “I felt scared without any good reason” (anxiety), “I felt that I was rather touchy” (stress). Scores are summed with high scores indicating elevated depression, anxiety, and stress symptoms. The Cronbach’s alpha of the sub-scales in this study were all above 0.70: depression (T1: 0.84, T2: 0.85, T3: 0.86), anxiety (T1: 0.79, T2: 0.82, T3: 0.82) and stress (T1: 0.78, T2: 0.82, T3: 0.82).



Loneliness scale

Loneliness was measured using the 6-item Chinese version of UCLA loneliness scale [ULS-6 (43)] developed from the 20-item UCLA loneliness scale (44). Participants rate items using a 4-point Likert scale ranging from 1 (never) to 4 (always). Example items include “People are around me but not with me,” “I feel left out,” and “I lack companionship.” Loneliness is measured by calculating the average score across the 6 items. Higher scores indicate higher levels of loneliness. The Cronbach’s alpha in this study was 0.85 (T1), 0.86 (T2), and 0.87 (T3).




Procedure

The ethics committee of the first author’s university approved the study. The study was conducted in three universities in South China and three waves of identical online surveys were distributed to the same participants. Data were collected from October 2021 to May 2022, with four-month intervals between each wave. The baseline survey (time 1, T1) recruited 822 first-year undergraduate students and 699 of them completed the second survey at time 2 (T2). In the third wave at time 3 (T3), 685 participants remained in this study and completed the third survey with 3 participants’ age missing.

All participants were presented with consent forms at the beginning of each survey, informed consent was obtained from all participants, and study participation was voluntary. As the questionnaires were anonymous, all the participants were asked to provide the last 6 digits of their phone number for the purpose of data matching. After completing all the three rounds of surveys, the participants received 20 Chinese RMB for study participation.



Analytic strategy

Descriptive statistics and Pearson’s product-moment correlation coefficients were calculated using IBM SPSS version 23. One-way repeated measures ANOVA was conducted to compare the differences in the variables across time. Cross-lagged analysis was conducted using structural equation modelling in AMOS version 24. We tested the link between the sum scores (besides the separate scores) of mental health risks and PSMU because we intended to explore whether overall and specific mental health risks are differentially associated with PSMU. The evaluation of the model fit was done with standard criteria: comparative fit indices (CFI/TLI; values >0.90 indicated an acceptable fit with the data), and root mean square error of approximation (RMSEA; values <0.08 indicated a good fit with the data) (45, 46). Additionally, the χ2 test was used to check the data derivation of the defined model. However, before analysing the structural equation model all relevant variables were checked to see if they correlated with each other (47).




Results


Descriptive statistics and correlations

Table 1 shows the descriptive statistics and Pearson’s correlation coefficients of the main study variables in the three waves. There was a rise in PSMU severity over the three waves of the study. The percentages of the participants who scored higher than 24 on the BSMAS were 2.5% (T1), 3.6% (T2), 4.7% (T3) respectively. PSMU severity at T1, T2 and T3 were significantly and positively correlated with each other (p < 0.01). In each wave, PSMU severity was significantly and positively correlated with all the mental health risks variables (depression, anxiety, stress, and loneliness) (p < 0.01). To assess whether PSMU, loneliness, depression, stress, and anxiety differed over time, one-way repeated measures ANOVA were conducted. For PSMU, the main effect of time was significant, F (2, 1368) = 9.292, p < 0.001, η2 = 0.013. Specifically, the level of PSMU severity at T3 was significantly higher than T1. For loneliness, the main effect of time was significant but with a small effect size, F (2, 1368) = 4.915，p = 0.008, η2 = 0.007, which indicated that the level of loneliness at T3 was significantly lower than T1 and T2. For depression, the main effect of time was also significant, F (2, 1368) = 14.894, p < 0.001, η2 = 0.021, which indicated that the level of depression at T1 was significantly lower than T2 and T3. Similarly, participants’ perceived stress at T3 was significantly higher than T2, F (2, 1368) = 3.664, p = 0.026, η2 = 0.005. For anxiety, the main effect of time was not significant, F (2, 1368) = 2.272, p > 0.05. The skewness and kurtosis values show that all scores were normally distributed (see Table 1). The values for skewness and kurtosis between −2 and +2 are considered acceptable in order to prove normal univariate distribution (48). Hair et al. (49) and Byrne (50) argued that data is considered to be normal if skewness is between −2 to +2 and kurtosis is between −7 to +7.



TABLE 1 Correlations between problematic social media use (PSMU) and mental health risks at three time points.
[image: Table1]



Attrition analyses

We conducted attrition analysis following the approaches in previous studies (51). Our attrition analyses did not show any significant differences between participants who dropped out (16.7%) and those who took part in all three surveys when considering all the variables: gender, χ2(1) = 1.25, p = 0.26; age, t(817) = 0.58, p = 0.56; PSMU, t(820) = −0.25, p = 0.80; loneliness, t(820) = 1.64, p = 0.10; stress, t(820) = 1.00, p = 0.32; depression, t(820) = 1.24, p = 0.21; anxiety, t(820) = 1.05, p = 0.30. Therefore, there was no need to conduct data imputation for further analysis.



Structural equation modelling

Table 2 shows the cross-lagged model fits for the longitudinal relationship between PSMU severity and mental health risks (anxiety, depression, stress, and loneliness). The model fit indices were acceptable at good levels and indicate that all the models fitted the data well. As shown in Figure 2, the model including PSMU scores and the total scores of mental health risks obtained a good model fit (χ2/df = 2.17, CFI = 0.999, TLI = 0.991, RMSEA = 0.041). PSMU in earlier times did not significantly predict mental health risks in subsequent times from T1 to T2 and from T2 to T3. Mental health risks positively and significantly predicted PSMU from T1 to T2 (β = 0.15, p < 0.001) but not from T2 to T3 (β = −0.26, p < 0.001). However, mental health risks positively and significantly predicted PSMU in T3 (β = 0.38, p < 0.001). Furthermore, PSMU in earlier times positively and significantly predicted subsequent PSMU, mental health risks in earlier times positively and significantly predicted subsequent mental health risks.



TABLE 2 Model fits of the cross-lagged models for PSMU and mental health risks (anxiety, depression, stress and loneliness).
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FIGURE 2
 Model 1: the cross-lagged model of PSMU and mental health risks. *p < 0.05, **p < 0.01, ***p < 0.001, N = 685.


When replacing the total scores of mental health risks by the scores of depression, anxiety, stress, and loneliness, the models were similarly structured and obtained good model fits (see Table 2). The models were differently modified according to modification indices to reach good model fits. For the model of depression (see Figure 3), depression positively and significantly predicted PSMU from T1 to T2 (β = 0.11, p < 0.001), and PSMU significantly predicted depression from T2 to T3 (β = 0.06, p < 0.05). For the model of anxiety (see Figure 4), anxiety positively and significantly predicted PSMU from T1 to T2 (β = 0.14, p < 0.001). For the model of stress (see Figure 5), stress positively and significantly predicted PSMU from T1 to T2 (β = 0.13, p < 0.001) but not from T2 to T3 (β = −0.17, p < 0.001). PSMU positively predicted stress from T2 to T3 (β = 0.06, p < 0.05). For the model of loneliness (see Figure 6), loneliness at T1 significantly predicted PSMU at T2 (β = 0.12, p < 0.001), and PSMU at T2 could predict the level of loneliness at T3 (β = 0.09, p < 0.01).

[image: Figure 3]

FIGURE 3
 Model 2: the cross-lagged model of PSMU and depression.
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FIGURE 4
 Model 3: the cross-lagged model of PSMU and anxiety.
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FIGURE 5
 Model 4: the cross-lagged model of PSMU and stress.
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FIGURE 6
 Model 5: the cross-lagged model of PSMU and loneliness.





Discussion


Summary of the findings

The present study examined the relationship between PSMU and mental health risks (depression, anxiety, stress, and loneliness) using a three-wave longitudinal design. The results showed an increase in PSMU severity over time among first-year Chinese undergraduate students. PSMU severity at T3 was significantly higher than PSMU severity at T1, which supported H1. Overall, the correlational analysis revealed positive longitudinal associations between PSMU severity and mental health risks. However, in the cross-lagged models, this relationship was different over the two intervals. Earlier PSMU severity did not significantly predict subsequent mental health risks which reject H2a and H2b. Mental health risks significantly and positively predicted PSMU severity from T1 to T2 but not from T2 to T3, which support H3a and reject H3b. In T3, mental health risks positively and significantly predicted PSMU severity. It is possible that there was a suppressor effect in the model (52), which indicates that mental health risks in the same research waves were more powerful predictors of PSMU severity compared with earlier mental health risks. This can be seen from the correlational analysis that most of the contemporaneous coefficients between PSMU severity and mental health risks were larger. Another reason for the negative path from T2 mental health risks to T3 PSMU might be the role of stress which negatively predicted PSMU from T2 to T3 (see Figure 5). It possibly indicates that those first-year undergraduates who faced increasing levels of stress in the second half of the year (as shown in our ANOVA) had limited free time for social media and perceived lower PSMU subsequently. The longitudinal associations were different when replacing the total scores of mental health risks by depression, anxiety, stress, and loneliness separately (see models 2 to 5). Bi-directional longitudinal relationships between PSMU severity and the four variables were identified but not consistent across all the three waves of studies.



Theoretical and practical implications

The present study supports the theories of specific internet use disorder and PSMU. The I-PACE model suggest that psychopathological variables can be the predicting factors for addictive behaviours (25). In line with this, the present study proved that PSMU severity was consistently positively correlated with mental health risks in all the three waves of the study. Mental health risks in T1 significantly predicted PSMU severity in T2, which also proves that existing mental health problems could act as the risk factors for subsequent PSMU. These findings are similar to the findings of previous longitudinal studies that reported problematic internet use can be predicted by psychopathological variables such as anxiety and loneliness (12, 33). The present study seems to prove that mental health risks were key risk factors for PSMU severity.

The relationship between PSMU severity and mental health risks was also reported as bi-directional in several previous longitudinal studies (18) and by the I-PACE model, which was not consistently identified in all models in the present study. Instead, PSMU severity measured at the same waves were stronger predictors of mental health risks, while the effects of earlier PSMU were weak. The longitudinal link between PSMU and mental health risks can be different between different intervals in this study. For example, depression significantly predicted PSMU severity from T1 to T2 but not vice versa, while this link was only significant from PSMU to depression from T2 to T3. The possible reason for this might be the different research context of the participants, for example, different term times or the changing university experiences. Thus, the bi-directional link between PSMU and mental health needs further investigation.

Besides, the model of the sum scores of mental health risks was different from the models for separate variables in the current study. Such difference is possibly caused by the difference between anxiety, depression, stress and loneliness, as they represent different aspects of mental health. Previous studies tested the links between PSMU and single mental health risks separately [(e.g., 6, 33)] or overall psychological distress (using the sum scores or latent variables) [(e.g., 35, 36)]. Chen et al. (36) used the sum scores of anxiety and depression to represent the overall psychological distress and found that initial PSMU predicted the growth of psychological distress. However, little is known about the different results between the sum scores of mental health risks and separated ones with PSMU. Studies testing the relationship between PSMU and separate mental health risks did not further explore such links using the sum scores [(e.g., 6)]. Our findings indicate that it is not easy to simply conclude that social media is good or bad for people’s general mental health or overall well-being. In other words, the association between PSMU and overall well-being or mental health conditions might not represent the potential specific mental health problems related to social media use. Future studies in this topic need to test different types of mental health risks separately and be aware of their differences.

The present study enhances our understanding of the prevalence of PSMU among first-year undergraduates in China. Previous studies found that Chinese first-year undergraduates were more likely to use smartphones and the internet problematically than students from other countries since they were not ready for a more relaxed university lifestyle compared with their strictly managed high school lives (19). However, without longitudinal studies, it cannot be confirmed whether the students’ problematic internet use increase or decrease during their education transition, though they might have difficulty in adapting to a different learning and living environment. Previous longitudinal studies reported different results. Teng et al. (29) found that Chinese first-year undergraduates had increased levels of internet gaming disorder over the three waves of study. However, Wang et al. (12) reported that the junior (first and second-year) undergraduates’ problematic smartphone use decreased over 18 months. Though, the mixed sample of first and second-year students might affect the results, the trend of problematic internet use remains unclear with limited research evidence. In this context, the present study observed an increased level of PSMU severity over the freshmen’s first year at university. Using the same cut-off point, Luo et al. (40) reported that the 12 months prevalence of social media addiction among Chinese adolescents was 3.5%. The results of the present study were similar, the first-year university students who scored above the cut-off point were 2.5% (T1), 3.6% (T2), and 4.7% (T3). A clear trend of increased PSMU severity indicates that more attention should be paid to the first-year undergraduates’ problems of dealing with online applications such as social media. Such finding also suggest that early interventions are necessary (in the first term of studies) to counteract PSMU and mental health issues. For example, programmes for managing social media usage and getting used to university life.

After 8 months’ of adaption to university, the participants reported higher depression and stress but lower loneliness, which clearly shows that different types of mental health risks should be considered differently. The results from the cross-lagged models showed that the links between PSMU and different types of mental health issues were not the same. This is in line with previous studies which identified that the longitudinal effect of internet addiction on subsequent anxiety and depression were different (13). Similarly, a systematic review by Elhai et al. (53) concluded that depression was the most consistent and powerful psychopathological variable (consistent but with medium effect sizes), and correlated with problematic smartphone use compared with anxiety (consistent but with small effect sizes) and stress (less consistent with small to medium effect sizes). It is therefore important for future studies to focus on specific mental health issues when investigating problematic internet use and psychopathology.



Limitations and future directions

There are several limitations to the present study. The risk of providing socially desirable answers to survey questions is one limitation of this study, though all the scales obtained good reliabilities with Cronbach’s alpha values larger than 0.70 in all three waves of the study. Furthermore, only self-perceived scores for PSMU and mental health risks were obtained which may not fully reflect the students’ diverse mental health conditions. Qualitative data analysis or sentiment analysis for their narrative expressions are needed besides quantitative data analysis. The sample size of 685 were not representative enough compared with previous longitudinal studies, though the present study focused on a special and under-researched group of first-year undergraduates. Thus, the results might not be generalised to other senior undergraduate students who have already adapted to their university lives much better.

Future studies could adopt different designs such as mixed-methods studies and longitudinal qualitative studies. For example, future studies could investigate the first-year undergraduates’ narrative descriptions or their social media posts to better understand mental health conditions. Furthermore, longitudinal studies with larger sample sizes or more waves of surveys can be implemented to explore the link between PSMU and mental health. Besides, systematic reviews are needed to investigate the relationships between PSMU and multiple mental health risks and to compare the effect sizes of PSMU on several different types of mental health issues. Future longitudinal studies could also adopt alternative data analysis methods such as growth modelling to explore the relationship between PSMU and mental health with particular focus on the growth of the variables.




Conclusion

The present study used a three-wave longitudinal design to investigate the relationship between PSMU severity and mental health risks among Chinese first-year university students. The results showed that PSMU was positively correlated with mental health risks, and the effect sizes were larger for this link in the same waves. Cross-lagged models revealed that earlier mental health risks positively predicted subsequent PSMU severity, and bi-directional associations were identified but not consistent in all models over all waves of studies. The presents study indicates that Chinese first-year undergraduates’ levels of PSMU can increase during their adaptation year in university. The present study serves to highlight the importance of implementing longitudinal research designs to better understand PSMU. The findings can inform prevention and intervention programmes (e.g., behaviour focused and youth development programmes) to tackle PSMU among university students.



Data availability statement

The original contributions presented in the study are included in the article/supplementary materials, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Ethics Committee of School of Education at Soochow University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

WZ, ZYY, and ZHY: concept and design, acquisition, analysis, interpretation of data, and statistical analysis. ZYY, ZHY, WZ, and ZH: drafting of the manuscript and critical revision of the manuscript. All authors contributed to the article and approved the submitted version.



Funding

The present study was funded by the National Social Science Fund of China under grant number 22CSH077; the Humanity and Social Science Youth Foundation of the Ministry of Education of China under grant number 21YJCZH200; Social Science Youth Foundation of Jiangsu Province under grant number 21XWC005; High level personnel (Shuang chuang) project of Jiangsu Province under grant number JSSCBS20210698; Postgraduate Research & Practice Innovation Program of Jiangsu Province under grant number SJCX23-1654.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



References

 1. Statista. (2023). Worldwide digital population January 2023. Available at: https://www.statista.com/statistics/617136/digital-population-worldwide/

 2. Statista. (2023). Number of active social media users APAC 2022, by country. Available at: https://www.statista.com/statistics/295606/social-media-mau-asia-pacific-countries/

 3. Hussain, Z, Wegmann, E, Yang, H, and Montag, C. Social networks use disorder and associations with depression and anxiety symptoms: a systematic review of recent research in China. Front Psychol. (2020) 11:211. doi: 10.3389/fpsyg.2020.00211

 4. Lopes, LS, Valentini, JP, Monteiro, TH, Costacurta, MCDF, Soares, LON, Telfar-Barnard, L , et al. Problematic social media use and its relationship with depression or anxiety: a systematic review. Cyberpsychol Behav Soc Netw. (2022) 25:691–702. doi: 10.1089/cyber.2021.0300

 5. Billieux, J, King, DL, Higuchi, S, Achab, S, Bowden-Jones, H, Hao, W , et al. Functional impairment matters in the screening and diagnosis of gaming disorder. J Behav Addict. (2017) 6:285–9. doi: 10.1556/2006.6.2017.036

 6. Chang, C-W, Huang, R-Y, Strong, C, Lin, Y-C, Tsai, M-C, Chen, I-H , et al. Reciprocal relationships between problematic social media use, problematic gaming, and psychological distress among university students: a nine-month longitudinal study. Front Public Health. (2022) 10:858482. doi: 10.3389/fpubh.2022.858482 

 7. Kuss, DJ, and Griffiths, MD. Online social networking and addiction—a review of the psychological literature. Int J Environ Res Public Health. (2011) 8:3528–52. doi: 10.3390/ijerph8093528

 8. Kuss, DJ, and Griffiths, MD. Social networking sites and addiction: ten lessons learned. Int J Environ Res Public Health. (2017) 14:311. doi: 10.3390/ijerph14030311

 9. Orben, A, and Przybylski, AK. Screens, teens, and psychological well-being: evidence from three time-use-diary studies. Psychol Sci. (2019) 30:682–96. doi: 10.1177/0956797619830329

 10. Przybylski, AK, and Weinstein, N. A large-scale test of the goldilocks hypothesis: quantifying the relations between digital-screen use and the mental well-being of adolescents. Psychol Sci. (2017) 28:204–15. doi: 10.1177/0956797616678438

 11. Billieux, J, Maurage, P, Lopez-Fernandez, O, Kuss, DJ, and Griffiths, MD. Can disordered mobile phone use be considered a behavioral addiction? An update on current evidence and a comprehensive model for future research. Curr Addict Rep. (2015) 2:156–62. doi: 10.1007/s40429-015-0054-y

 12. Wang, A, Wang, Z, Zhu, Y, and Shi, X. The prevalence and psychosocial factors of problematic smartphone use among Chinese college students: a three-wave longitudinal study. Front Psychol. (2022) 13:877277. doi: 10.3389/fpsyg.2022.877277

 13. Zhao, L, Li, X, Yang, Q, Peng, Y, Jiang, L, Jia, P , et al. The longitudinal association between internet addiction and depressive and anxiety symptoms among Chinese adolescents before and during the COVID-19 pandemic. Front Public Health. (2023) 10:1096660. doi: 10.3389/fpubh.2022.1096660

 14. Ostovar, S, Allahyar, N, Aminpoor, H, Moafian, F, Nor, MBM, and Griffiths, MD. Internet addiction and its psychosocial risks (depression, anxiety, stress and loneliness) among Iranian adolescents and young adults: a structural equation model in a cross-sectional study. Int J Ment Heal Addict. (2016) 14:257–67. doi: 10.1007/s11469-015-9628-0

 15. Savci, M, and Aysan, F. Relationship between impulsivity, social media usage and loneliness. Educ Process: Int J. (2016) 5:106–15. doi: 10.12973/edupij.2016.52.2

 16. Chen, I-H, Chang, K-C, Chang, C-W, Huang, S-W, Potenza, MN, Pakpour, AH , et al. Temporal associations between problematic use of the internet and self-stigma among people with substance use disorders: a cross-lagged model across one year. J Psychiatr Res. (2022) 156:339–48. doi: 10.1016/j.jpsychires.2022.10.044 

 17. Chen, I-H, Chen, H-P, Gamble, JH, Liao, XL, Chen, XM, Yang, YTC , et al. Evaluating a cross-lagged panel model between problematic internet use and psychological distress and cross-level mediation of school administrator support on problematic internet use: the serial mediating role of psychological needs thwarting of online teaching and psychological distress. Front Public Health. (2022) 10:987366. doi: 10.3389/fpubh.2022.987366

 18. Li, JB, Mo, PK, Lau, JT, Su, XF, Zhang, X, Wu, AM , et al. Online social networking addiction and depression: the results from a large-scale prospective cohort study in Chinese adolescents. J Behav Addict. (2018) 7:686–96. doi: 10.1556/2006.7.2018.69

 19. Yang, Z, Asbury, K, and Griffiths, MD. Do Chinese and British university students use smartphones differently? A cross-cultural mixed methods study. Int J Ment Heal Addict. (2019) 17:644–57. doi: 10.1007/s11469-018-0024-4

 20. Young, KS. Internet addiction: the emergence of a new clinical disorder. Cyberpsychol Behav. (1998) 1:237–44. doi: 10.1089/cpb.1998.1.237

 21. Davis, RA. A cognitive-behavioral model of pathological internet use. Comput Hum Behav. (2001) 17:187–95. doi: 10.1016/S0747-5632(00)00041-8

 22. Andreassen, CS, Billieux, J, Griffiths, MD, Kuss, DJ, Demetrovics, Z, Mazzoni, E , et al. The relationship between addictive use of social media and video games and symptoms of psychiatric disorders: a large-scale cross-sectional study. Psychol Addict Behav. (2016) 30:252. doi: 10.1037/adb0000160

 23. Saunders, JB, Hao, W, Long, J, King, DL, Mann, K, Fauth-Bühler, M , et al. Gaming disorder: its delineation as an important condition for diagnosis, management, and prevention. J Behav Addict. (2017) 6:271–9. doi: 10.1556/2006.6.2017.039

 24. Trotzke, P, Starcke, K, Müller, A, and Brand, M. Pathological buying online as a specific form of internet addiction: a model-based experimental investigation. PLoS One. (2015) 10:e0140296. doi: 10.1371/journal.pone.0140296

 25. Brand, M, Wegmann, E, Stark, R, Müller, A, Wölfling, K, Robbins, TW , et al. The interaction of person-affect-cognition-execution (I-PACE) model for addictive behaviors: update, generalization to addictive behaviors beyond internet-use disorders, and specification of the process character of addictive behaviors. Neurosci Biobehav Rev. (2019) 104:1–10. doi: 10.1016/j.neubiorev.2019.06.032

 26. Lachmann, B, Sindermann, C, Sariyska, RY, Luo, R, Melchers, MC, Becker, B , et al. The role of empathy and life satisfaction in internet and smartphone use disorder. Front Psychol. (2018) 9:398. doi: 10.3389/fpsyg.2018.00398

 27. Coyne, SM, Stockdale, L, and Summers, K. Problematic cell phone use, depression, anxiety, and self-regulation: evidence from a three year longitudinal study from adolescence to emerging adulthood. Comput Hum Behav. (2019) 96:78–84. doi: 10.1016/j.chb.2019.02.014

 28. Marttila, E, Koivula, A, and Räsänen, P. Does excessive social media use decrease subjective well-being? A longitudinal analysis of the relationship between problematic use, loneliness and life satisfaction. Telematics Inform. (2021) 59:101556. doi: 10.1016/j.tele.2020.101556

 29. Teng, Z, Pontes, HM, Nie, Q, Xiang, G, Griffiths, MD, and Guo, C. Internet gaming disorder and psychosocial well-being: a longitudinal study of older-aged adolescents and emerging adults. Addict Behav. (2020) 110:106530. doi: 10.1016/j.addbeh.2020.106530

 30. Teng, Z, Pontes, HM, Nie, Q, Griffiths, MD, and Guo, C. Depression and anxiety symptoms associated with internet gaming disorder before and during the COVID-19 pandemic: a longitudinal study. J Behav Addict. (2021) 10:169–80. Available at: https://akjournals.com/view/journals/2006/10/1/article-p169.xml

 31. Twigg, L, Duncan, C, and Weich, S. Is social media use associated with children’s well-being? Results from the UK household longitudinal study. J Adolesc. (2020) 80:73–83. doi: 10.1016/j.adolescence.2020.02.002 

 32. Zhang, G, Yang, X, Tu, X, Ding, N, and Lau, JT. Prospective relationships between mobile phone dependence and mental health status among Chinese undergraduate students with college adjustment as a mediator. J Affect Disord. (2020) 260:498–505. doi: 10.1016/j.jad.2019.09.047 

 33. Zhao, C, Ding, N, Yang, X, Xu, H, Lai, X, Tu, X , et al. Longitudinal effects of stressful life events on problematic smartphone use and the mediating roles of mental health problems in Chinese undergraduate students. Front Public Health. (2021) 9:752210. doi: 10.3389/fpubh.2021.752210

 34. Chen, I-H, Chen, C-Y, Pakpour, AH, Griffiths, MD, and Lin, C-Y. Internet-related behaviors and psychological distress among schoolchildren during COVID-19 school suspension. J Am Acad Child Adolesc Psychiatry. (2020) 59:1099–1102.e1. doi: 10.1016/j.jaac.2020.06.007

 35. Chen, I-H, Chen, C-Y, Pakpour, AH, Griffiths, MD, Lin, C-Y, Li, X-D , et al. Problematic internet-related behaviors mediate the associations between levels of internet engagement and distress among schoolchildren during COVID-19 lockdown: a longitudinal structural equation modeling study. J Behav Addict. (2021) 10:135–48. doi: 10.1556/2006.2021.00006 

 36. Chen, I-H, Pakpour, AH, Leung, H, Potenza, MN, Su, J-A, Lin, C-Y , et al. Comparing generalized and specific problematic smartphone/internet use: longitudinal relationships between smartphone application-based addiction and social media addiction and psychological distress. J Behav Addict. (2020) 9:410–9. doi: 10.1556/2006.2020.00023

 37. Fung, XCC, Siu, A, Potenza, MN, O'Brien, KS, Latner, JD, Chen, C-Y , et al. Problematic use of internet-related activities and perceived weight stigma in schoolchildren: a longitudinal study across different epidemic periods of COVID-19 in China. Front Psychiatry. (2021) 12:675839. doi: 10.3389/fpsyt.2021.675839

 38. Griffiths, M. A ‘components’ model of addiction within a biopsychosocial framework. J Subst Abus. (2005) 10:191–7. doi: 10.1080/14659890500114359

 39. Chen, IH, Ahorsu, DK, Pakpour, AH, Griffiths, MD, Lin, CY, and Chen, CY. Psychometric properties of three simplified Chinese online-related addictive behavior instruments among mainland Chinese primary school students. Front Psychiatry. (2020) 11:875. doi: 10.3389/fpsyt.2020.00875

 40. Luo, T, Qin, L, Cheng, L, Wang, S, Zhu, Z, Xu, J , et al. Determination the cut-off point for the Bergen social media addiction (BSMAS): diagnostic contribution of the six criteria of the components model of addiction for social media disorder. J Behav Addict. (2021) 10:281–90. doi: 10.1556/2006.2021.00025

 41. Lovibond, PF, and Lovibond, SH. The structure of negative emotional states: comparison of the depression anxiety stress scales (DASS) with the beck depression and anxiety inventories. Behav Res Ther. (1995) 33:335–43. doi: 10.1016/0005-7967(94)00075-U

 42. Gong, X, Xie, X, Xu, R, and Luo, Y. Psychometric properties of the Chinese version of DASS-21 in Chinese college students. Chin J Clin Psychiatry. (2010) 18:443–6. Available at: http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZLCY201004016.htm

 43. Xu, S, Qiu, D, Hahne, J, Zhao, M, and Hu, M. Psychometric properties of the short-form UCLA loneliness scale (ULS-8) among Chinese adolescents. Medicine. (2018) 97:e12373. doi: 10.1097/MD.0000000000012373

 44. Russell, D. UCLA loneliness scale (version 3): reliability, validity, and factor structure. J Pers Assess. (1996) 66:20–40. doi: 10.1207/s15327752jpa6601_2

 45. Hu, L, and Bentler, PM. Evaluating model fit In: RH Hoyle, editor. Structural equation modeling concepts issues and applications. London: SAGE (1995). 76–99.

 46. Hu, L, and Bentler, PM. Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct Equ Model Multidiscip J. (1999) 6:1–55. doi: 10.1080/10705519909540118

 47. Baron, RM, and Kenny, DA. The moderator-mediator variable distinction in social psychological research: conceptual, strategic, and statistical considerations. J Pers Soc Psychol. (1986) 51:1173–82. doi: 10.1037/0022-3514.51.6.1173

 48. George, D, and Mallery, P. SPSS for windows step by step: A simple study guide and reference, 17.0 update. Boston: Allyn and Bacon (2010).

 49. Hair, J, Black, WC, Babin, BJ, and Anderson, RE. Multivariate data analysis. 7th ed. Upper Saddle River, NJ: Pearson Education International (2010).

 50. Byrne, BM. Structural equation modeling with Mplus: Basic concepts, applications, and programming, New York: Routledge (2013).

 51. Zhou, H, Dang, L, Lam, LW, Zhang, MX, and Wu, AM. A cross-lagged panel model for testing the bidirectional relationship between depression and smartphone addiction and the influences of maladaptive metacognition on them in Chinese adolescents. Addict Behav. (2021) 120:106978. doi: 10.1016/j.addbeh.2021.106978 

 52. Falk, RF, and Miller, NB. A primer for soft modeling. Akron, Ohio, USA. University of Akron Press (1992).

 53. Elhai, JD, Dvorak, RD, Levine, JC, and Hall, BJ. Problematic smartphone use: a conceptual overview and systematic review of relations with anxiety and depression psychopathology. J Affect Disord. (2017) 207:251–9. doi: 10.1016/j.jad.2016.08.030



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Problematic social media use and mental health risks among first-year Chinese undergraduates: a three-wave longitudinal study



		Introduction



		Literature review



		Problematic social media use and mental health



		Longitudinal studies



		The present study









		Methods



		Design



		Participants



		Measures



		Bergen social media addiction scale



		Depression anxiety stress scale



		Loneliness scale









		Procedure



		Analytic strategy









		Results



		Descriptive statistics and correlations



		Attrition analyses



		Structural equation modelling









		Discussion



		Summary of the findings



		Theoretical and practical implications



		Limitations and future directions









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Publisher’s note



		Conflict of interest



		References



















OPS/images/cover.jpg
’ frontiers | Frontiers in Psychiatry

Problematic social media use and
mental health risks among
fifi st-year Chinese undergraduates:
a three-wave longitudinal study












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry






OPS/images/fpsyt-14-1237924-g005.jpg
%' ead

[ 1
Problematic social Problematic social Problematic social
media use (T1) media use (T2) media use (T3)
s
330 350 310
Stress (T1) Stress (T2) Stress (T3) ’
[ i

26





OPS/images/fpsyt-14-1237924-g006.jpg
337

[ 1
Problematic social Problematic social Problematic social
media use (T1) media use (T2) media use (T3)

.09
24 26" 18"
Loneliness (T1) Loneliness (T2) Loneliness (T3)
[ f

26





OPS/images/fpsyt-14-1237924-g003.jpg
2 | head

[ 1
Problematic social Problematic social Problematic social
media use (T1) media use (T2) media use (T3)
oy a7 28
Depression (T1) Depression (T2) Depression (T3) ’
[ i

27





OPS/images/fpsyt-14-1237924-g004.jpg
32

[ 1
Problematic social Problematic social Problematic social
media use (T1) media use (T2) media use (T3)
28 28] 237
Anxiety (T1) Anxiety (T2) Anxiety (T3) ’
I i

200





OPS/images/fpsyt-14-1237924-t001.jpg
TABLE 1 Correlations between problematic social media use (PSMU) and mental health risks at three time points.

Variables
1. PSMU (T1)
2.PSMU (T2)
3.PSMU (T3)

4 Depression
(T
5. Depression
(12)

6. Depression
()

7. Anxiety
(T

8. Anxiety
(12)

9. Anxiety
)

10. Stress (T1)
11 Stress (T2)
12. Stress (T3)

13. Loneliness

(T1)

14. Loneliness
(12)

15. Loneliness
)

M

D

Skewness
Kurtosis

*p<0.01, N=

1

018+

021+

0.28%*

021+

018+

016

15.93
489
0.00

~040

2

LE

0.22¢%

LEN

0.29%%

028+

LE

031%%

029+
0.3+

LET

0.24%%

033

0310

1633
477
-007

-038

3

015+

0214

0.34%%

0.23%*

0.24%%

036+

0.24%%
0.27%%

0.40%*

0.20%%

018+

0.28%*

1668
478

005

s, SD = standard deviat

4

061

0.59%%

071

050

046+

068+
0480

047+

0.50%%

043w

01

407

5

0.70%%

0.49%%

0.76%*

0.58%%

0.49%*
0740

0.56%*

0.35%%

0540

048+

459
390
105

086

6

0.46+*

058+

077%*

047%*
0550+

075%*

0.35%%

044%*

0550+

473
398
119

155

7

061+

057+

078
055

051

049+

0.40%*

0.39%*

484
346
100

134

8

068+

057+
0.82¢%

060+

036+

0.49%%

0.dger

460
357
103

105

9

0520
061

083

0.35%%

01

0520

465

0.61%*

0.56%*

0.50%%

0.40%*

041%*

11

0.65%*

0.36+%

0520+

0.46%*

12

0.36+%

043%*

0554

618
390
058
029

13

14

066+

1319
380
~001

-040

15

1286
371
009

-018





OPS/images/fpsyt-14-1237924-t002.jpg
TABLE 2 Model fits of the cross-lagged models for PSMU and mental
health risks (anxiety, depression, stress and loneliness).

Mental 2ldf CFI TLI

health

risks in

the

model
1 “Total score 217 0999 0991 0.041

Depression 128 099 0997 0020
3 Anxiety 289 0998 0982 0053
4 Stress 162 099 0.994 0030

Loneliness 179 099 0992 0034

The totalscore was computed by summing up the scores of anxiety, depression, stress and
lonelinss.
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