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Editorial on the Research Topic 


Psychological health in the digital age across global communities





Why a global majority lens is urgent now

Advancements in Artificial Intelligence (AI) and digital products have largely been driven by a handful of high-income regions (Silicon Valley, Europe, etc.), yet the majority of users live in the Global Majority (emerging and developing economies) (1). Simultaneously, digital adoption is rising fastest in developing markets (2). This imbalance embeds Western cultural assumptions into products that are adopted at scale in the Global Majority, producing unintended but systematic harms, particularly as AI systems are rapidly adopted in diverse contexts where patterns of trust, interpretation, and use may differ meaningfully (3).

Practitioners of Trust & AI Safety, an emerging field that encompasses both traditional Trust & Safety functions (e.g., content moderation) and AI safety efforts aimed at mitigating risks from AI systems, are often globally distributed. Even though many frontline roles (e.g., commercial content moderation positions) are based in the Global Majority, strategy, product, and policy decision-makers remain overrepresented in high-resource countries. This power asymmetry compounds inequity and leaves low-resourced communities particularly vulnerable.

Several Trust & AI Safety leaders have begun to address this gap. For example, the Trust and Safety Foundation hosts a Global Majority Research Committee that collaborates on topics meaningful for the Global Majority (4), and the Journal of Online Trust & Safety recently called for papers to address the unique safety challenges of the Global Majority (1).

While these movements are important, we believe psychologists and psychiatrists also have a unique role in shaping user safety and wellbeing. Our understanding of human behavior can help anticipate product risks, our research on causal mechanisms can inform interventions to mitigate risks, and our science on culture, groups, and communities can shape a more equitable experience. As such, we issued this call for papers with the explicit goal of uplifting Global Majority-led research on psychological health in digital contexts.






Key themes across the Research Topic

After approximately 18 months of review, we selected 11 papers authored by researchers from 10 nations. These studies examined diverse platforms (Facebook, YouTube, TikTok, Little Red Book/Xiaohongshu, Douyin, WeChat, Weibo, etc.) as well as general internet and social media use. Three broad themes emerged:

Together, this Research Topic shows continuity and novelty. The first two groups reinforce known effects in under-studied cultures. The third cluster highlights continued efforts in understanding manipulated content on a locally relevant topic and the effects of unsafe content on a workforce primarily based out of under-resourced countries.




Social media engagement and personal wellbeing

These papers largely confirmed familiar findings in local contexts. Social media can be a source of emotional support and community (Isser and Gazit), especially in times of crisis (Steinfeld et al.). Simultaneously, certain design affordances may amplify risks (e.g., infinite scroll: Yue et al.; beauty filters: Sun and Wu).





Child and youth wellbeing

Reflecting public interest in how technology may place younger users at disproportionate risk, a second cluster of papers focused on the experience of young people. Again, these papers largely confirmed familiar patterns in local contexts. For instance, stronger self-regulation has been found to protect against excessive digital media use among adolescents (Hrbackova et al.), whereas loneliness can both contribute to and result from problematic use (Bai et al.; Ran et al.).





Safety and wellbeing within content moderation

A third group of papers focused on unsafe content detection, moderation, and what it means for the safety and wellbeing of both platform users and Trust & AI Safety professionals. Analyzing global user-generated reviews on a video game popularized in the Global Majority, Tang et al. found that certain high-engagement content showed a high likelihood of manipulation and coordination. Another pair of papers directly addressed challenges faced by frontline content moderators based in the Global Majority. Savio et al. and de Villa et al. explored the psychological impact on moderators and examined interventions to protect their wellbeing.






Directions for future research and collaboration

This call for papers represents an important first step in advancing knowledge in this field. However, through the process of reviewing submissions, several critical gaps have become apparent. We therefore urge the field to deepen and broaden this work in several ways.




Cross-cultural comparative studies

Country-specific studies deserve merit and are important to validate global assumptions related to product and policy that have significant implications for user wellbeing. All the papers included in this Research Topic either selected their samples within specific countries in the Global Majority or included a global pool of participants with substantial representation from the Global Majority. We did not receive any submissions on this topic that directly compared lingual, cultural, and regulatory contexts across locations. Although certain inferences can be made by referencing country-specific studies with similar study designs, it is critical to directly study cross-cultural similarities and differences using designs that can disentangle universal mechanisms from culturally specific effects.





Cross-border and cross-sector partnerships

Three out of the 11 papers included in this Research Topic involved research collaboration across borders, and one involved collaboration across industry and academia. We truly believe that research can be made better and its impact made stronger when researchers with diverse perspectives come together. Such collaborations come with unique challenges to balance the needs, constraints, and incentives of multiple stakeholders, but successful collaborations can result in profound benefits across settings (5, 6).






Conclusion: a call to action

The stakes are high. AI and social media are now deeply global technologies, shaping the daily experiences and wellbeing of billions. Yet the products and systems that govern these experiences are often built without sufficient input from those trained to understand human behavior (7). Psychologists and psychiatrists are uniquely positioned to bridge this gap. We cannot remain on the sidelines while psychologically consequential design decisions are made without sufficient behavioral insight. Instead, we must actively engage by conducting research that is both culturally grounded and directly translatable into product design and policy decisions, evaluating systems across diverse cultural contexts, and shaping the policies and practices that define safe and equitable digital environments.
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Introduction: Problematic internet use (PIU) has become a prevalent concern worldwide and is associated with increased aggression. However, the underlying effect of PIU on aggression remains unclear. In this study, we aimed to investigate the potential influence of reality social connectedness (RSC) on the relationship between PIU and aggression.
Methods: We used cross-sectional data from a large survey conducted among middle school students in four provinces of China between September 2022 and March 2023. PIU, RSC, and aggression were assessed using Young’s 20-item Internet Addiction Test (IAT-20), the modified Social Connectedness Scale-Revised (SCS-R), and the Buss–Perry Aggression Questionnaire (BPAQ), respectively.
Results: We found that students who experienced PIU had significantly higher scores on the BPAQ, which reflects the aggression levels, compared to students without PIU. Specifically, all four dimensions of aggression—verbal aggression, physical aggression, hostility, and anger—were elevated in the PIU group. Additionally, RSC was significantly reduced among individuals with PIU. Notably, RSC significantly mediated the relationship between PIU and aggression, accounting for 18.89% of the total effect. Among the four dimensions of aggression, the mediating effect of RSC was strongest for hostility, followed by anger and physical aggression, with the weakest observed for verbal aggression.
Discussion: RSC significantly mediated the relationship between PIU and aggression, suggesting that reduced RSC partially explains how PIU exacerbates aggression. This result highlights the importance of fostering RSC as a strategy to reduce aggression related to PIU.

Keywords
 problematic internet use; aggression; reality social connectedness; mediation effect; epidemiological research


1 Introduction

Problematic internet use (PIU), often referred to as internet addiction, has become a prevalent concern in modern society, particularly among adolescents. The extensive use of the internet for various activities, including social media, online gaming, and browsing, has been linked to various psychological and behavioral issues (1–3).

Previous studies have shown a potential link between PIU and aggression (4–8) across various locations and cultures, highlighting this phenomenon as a universal issue. Aggression, which includes behaviors such as physical aggression, verbal aggression, hostility, and anger (9), represents a significant social problem, particularly among adolescents. Adolescence is a period of rapid psychosomatic development and identity formation, influenced by unique sociocultural factors. During this period, adolescents often face emotional instability and are prone to impulsivity (10), which can exacerbate aggressive thoughts and behaviors (11), creating challenges for not only the individuals themselves but also for those around them. The relationship between PIU and aggression is complex and multifaceted, influenced by various social and psychological factors (4, 7, 12). Although bidirectional influences between PIU and aggression have been reported, recent longitudinal studies mainly focused on the negative impact of PIU and indicated that excessive internet use typically precedes increases in externalizing behaviors (13, 14). A typical Interaction of Person-Affect-Cognition-Execution (I-PACE) model also posits dysregulated internet use as an upstream factor (15). However, further mechanisms underlying PIU and aggression were unclear. Identifying potential mediators in the direction from PIU to aggression is crucial, as it may provide important insights for interventions and guide future research.

Social connectedness, defined as “the sense of belonging and subjective psychological bond that people feel in relation to individuals and groups of others (16),” is fundamental to human beings. Previous studies have shown its positive effect on life expectancy (17–20). Additionally, social connectedness has been linked to reduced depression (21, 22) and a lower risk of cognitive decline in older adults (23). Notably, one study reported a decrease in social connectedness among individuals with PIU (24). Furthermore, increased social connectedness has been shown to reduce aggression (25, 26).

With the widespread use of the internet, online communities have gradually evolved into virtual societies. Consequently, a sense of virtual social connectedness has emerged, which is distinct from reality social connectedness (RSC) (27, 28). However, the commonly used Social Connectedness Scale (SCS), originally developed before the widespread adoption of the internet (prior to 2000), does not account for this distinction (29). As a result, previous studies did not distinguish between reality and virtual social connectedness.

Given this gap, our study aimed to investigate the role of RSC in the relationship between PIU and aggression among Chinese middle school students. We hypothesized that RSC would mediate the relationship between PIU and aggression, and this mediating effect would vary across four subtypes of aggression (physical aggression, verbal aggression, hostility, and anger). Understanding this underlying mechanism may provide a new insight into interevent the aggression with PIU.



2 Methods


2.1 Participants

Data for this study were derived from a large cross-sectional study that employed a convenience sampling approach among middle school students in four provinces of China—Fujian, Jiangsu, Sichuan, and Xinjiang—representing the eastern, southern, western, and northern regions, respectively (30). Briefly, one or two middle schools were selected from each province following consultation with local education bureaus. All students aged 12 to 19 years whose parents and themselves signed informed consent were then asked to complete an anonymous online questionnaire.

The inclusion criteria for this study were as follows: (1) adolescents aged 12–19 years who were enrolled in school during the study, and (2) adolescents who provided clear responses to all questionnaire items. The exclusion criteria were: (1) participants who completed the questionnaire survey in less than 10 min, (2) participants who submitted multiple survey questionnaire responses, and (3) participants who responded, “completely untrue” or “untrue” to the final item assessing response validity: “To what extent does your survey reflect your actual situation?”

Ethical approval for this study was obtained from the Ethics Committee of West China Hospital, Sichuan University (No. 2019-907).



2.2 Measurements


2.2.1 Sociodemographic information

Sociodemographic information was collected for all participants, including age (in years), sex (boys/girls), place of residence (city/town/rural), self-reported subjective family economic situation (very poor/relatively poor/average/economically well off/economically well off), whether they were from an only-child family (yes/no), and the parents’ education level (illiterate/primary school/middle school/high school/technical secondary schools/junior college/bachelor/master/doctor).



2.2.2 Assessment of PIU, aggression, and RSC

PIU was assessed using Young’s 20-item Internet Addiction Test (IAT), a widely used self-assessment scale (31). Each item is rated on a 5-point Likert scale ranging from 1 = “never,” 2 = “seldom,” 3 = “sometimes,” 4 = “often,” to 5 = “very often.” All items were summed to create the IAT score, yielding a score range from 20 to 100. The higher the score on the scale, the stronger the state of PIU exhibited by the subject. In this study, we set the threshold for PIU based on previous research, defining it as the IAT score equal to or greater than 50 points (32). In this study, Cronbach’s α was 0.937.

RSC was measured by the SCS-Revised (SCS-R) with a little modification, which contains 20 6-point Likert items (29). Compared to the raw version of SCS-R, we added the prompt “in the real world” to the questionnaire and increased the font size and boldness of the text to ensure effective communication with participants. During the total score calculated, items 3, 6, 7, 9, 11, 13, 15, 17, 18, and 20 are reversed scored. The total score (range from 20 to 120) was calculated, as a higher score means that participants have higher RSC with others. In this study, Cronbach’s α was 0.902. An exploratory factor analysis (EFA) was conducted, yielding a Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy of 0.951, indicating excellent suitability for factor analysis. The cumulative variance explained by the extracted factors was 64.3%.

Aggression was measured using the Buss and Perry Aggression Questionnaire (9) (BPAQ), developed by Buss and Perry in 1992, which includes 29 items covering the four domains—physical aggression, verbal aggression, anger, and hostility. Items were scored on a 5-point Likert scale from 1 = “very non-compliant” to 5 = “very compliant,” with higher scores implying more aggressive behaviors. Physical aggression was calculated from questions 2, 5, 8, 11, 13, 16 (reverse scored), 22, 25, and 29; verbal aggression was derived from questions 4, 6, 14, 21, and 27; anger was obtained from questions 1, 9 (reverse scored), 12, 18, 19, 23, and 28; and hostility was derived from questions 3, 7, 10, 15, 17, 20, 24, and 26. The total score of BPAQ can reflect the overall aggression level of the subjects. In this study, Cronbach’s α was 0.917.



2.2.3 Data analysis

For categorical variables, we used the frequency and percentage to show the result. For continuous variables, we used the Anderson–Darling test to detect whether the normal distribution is satisfied or not. The continuous variables following the normal distribution, the mean, and standard deviation (mean ± SD) were reported; otherwise, median and interquartile (IQR) will be reported.

Partial correlations between variables were calculated, with age and gender included as control variables. To better understand the relationship between PIU and aggression, especially for exclude the potential confounding factors, we employed hierarchical line regression. First, univariate linear regression was used to find out the potential associated with aggression. Then those factors were taken into the hierarchical linear regression. In step 1, the PIU status was set as the independent variable, and the BPAQ total score was set as the dependent variable. In step 2, we introduced adjusted variables, including sex, age, place of residence, parents’ education level, and self-reported family economic situation. Categorical variables, such as gender, place of residence, parents’ education level, and self-reported family economic situation, were represented using dummy variables. Finally, RSC was added to the regression model. In the regression analysis, the 95% confidence intervals were included, and both the R2 and adjusted R2 were calculated.

To evaluate the role of RSC in relationship between RSC and aggression, mediation analysis was performed using the bruceR (33) package, which is based on the mediation package in R (34). Mediation analysis helped determine whether the relationship between independent variables and dependent variables is through an indirect way. The PIU status was set as the independent variable, and the BPAQ total score and its four dimensions—physical aggression, verbal aggression, anger, and hostility—were set as the dependent variables separately. The RSC was set as the moderator variable. During mediation analysis, age, gender, residence, family economy, and adjusting for sociodemographic factors based on the results obtained from the previous hierarchical analysis were set as the co-variables.

Visualization of the data was performed using the R package “ggpubr” (35). All data analysis were produced by the RStudio (Version 2023.06.2 + 561, ©2009–2019 RStudio, Inc., Boston, MA, USA) with R (version 4.3.1) (36).





3 Results


3.1 Sample characteristics

A total of 11,945 questionnaires were collected. After excluding 2,057 low-quality responses and 480 participants who did not meet the age criteria, 9,391 (4,556 boys and 4,835 girls) valid questionnaires remained. About 21.89% of middle school students were PIU participants according to the IAT test. Significant differences were observed between the PIU group and the health group regarding sex, only-child status, residence, family economy, and mother’s educational level (Table 1).


TABLE 1 Basic demographic characteristics of participant.


	Variable
	Health (N = 7,336)
	PIU (N = 2,055)
	p-value

 

 	Age 	15 (13, 16) 	15 (14, 16) 	<0.001***


 	Gender 	 	0.018**


 	Girls 	3,825 (52.1%) 	1,010 (49.1%) 	


 	Boys 	3,511 (47.9%) 	1,045 (50.9%) 	


 	Only child 	 	0.046*


 	No 	4,079 (55.6%) 	1,091 (53.1%) 	


 	Yes 	3,257 (44.4%) 	964 (46.9%) 	


 	Residence 	 	<0.001***


 	Town 	974 (13.3%) 	288 (14%) 	


 	City 	5,870 (80%) 	1,546 (75.2%) 	


 	Village 	492 (6.7%) 	221 (10.8%) 	


 	Family economy 	 	<0.001***


 	Average 	5,442 (74.2%) 	1,525 (74.2%) 	


 	Very poor 	76 (1%) 	32 (1.6%) 	


 	Quite poor 	344 (4.7%) 	153 (7.4%) 	


 	Relatively affluent 	1,327 (18.1%) 	322 (15.7%) 	


 	Very affluent 	147 (2%) 	23 (1.1%) 	


 	Father education level 	 	0.206


 	Primary or below 	610 (8.3%) 	195 (9.5%) 	


 	Secondary education 	3,895 (53.1%) 	1,063 (51.7%) 	


 	Tertiary education 	2,831 (27.6%) 	797 (38.8%) 	


 	Mother education level 	0.036*


 	Primary or below 	855 (11.7%) 	282 (13.7%) 	


 	Secondary education 	3,652 (49.8%) 	988 (48.1%) 	


 	Tertiary education 	2,829 (38.6%) 	785 (38.2%) 	





*p < 0.05, **p < 0.01, and ***p < 0.001.
 



3.2 Correlation among aggression, PIU, and RSC

With regard to the health group, the total aggression scores of the PIU group were significantly higher [median (IQR) 61.0 (48.0 to 74.0) vs. 83.0 (70.0 to 91.0), p < 0.001]. Analysis of subsequent subscales indicated that the PIU participants showed significantly higher in four dimensions. Among PIU participants, the median (interquartile) scores for physical aggression, verbal aggression, anger, and hostility were 23.0 (18.0 to 27.0), 15.0 (13.0 to 17.0), 20.0 (16.0 to 23.0), and 24.0 (21.0 to 28.0), respectively. In contrast, among healthy individuals, the corresponding median (interquartile) scores were 16.0 (13.0 to 21.0), 12.0 (9.0 to 15.0), 14.0 (11.0 to 18.0), and 18.0 (13.0 to 23.0), respectively (Figure 1).

[image: Violin plots with boxplots inside compare Health and PIU groups for four variables: physical aggression, verbal aggression, anger, and hostility. All variables are significantly higher for PIU, marked by three asterisks indicating statistical significance.]

FIGURE 1
 Four dimensions of aggression in PIU and healthy adolescents. *p < 0.05, **p < 0.01, and ***p < 0.001.


In assessing the RSC, the scale indicated weaker RSC among PIU adolescents than healthy adolescents [median (IQR) for healthy adolescents: 87.0 (74.0 to 99.0); median (IQR) for PIU adolescents: 74.0 (70.0 to 84.0), p < 0.001; Figure 2].

[image: Violin plot comparing reality social connectedness between Health and PIU conditions, with Health shown in red and PIU in blue. Health group exhibits higher median and interquartile range. Asterisks indicate significant group difference.]

FIGURE 2
 The RSC in PIU or healthy adolescents. *p < 0.05, **p < 0.01, and ***p < 0.001.


Furthermore, the partial correlation shows a positive correlation between the IAT score and aggression including the total score of BPAQ and four subscales, such as physical aggression, verbal aggression, anger, and hostility (Figure 3).

[image: Correlation matrix graphic showing relationships among IAT, RSC, Physical Aggression, Verbal Aggression, Anger, Hostility, and BPAQ Total. Blue circles indicate positive correlations, red circles negative, with circle size reflecting correlation strength.]

FIGURE 3
 The partial correlation results among the IAT, BPAQ, and RSC The partial correlation scores were presented. IAT, the score of the Internet Addiction Test (IAT-20) which measured the severity of internet use; RSC, reality social connectedness. *p < 0.05, **p < 0.01, and ***p < 0.001.


To explore the quantitative relationship between PIU and aggression, we conducted both univariable regression and multivariable hierarchical regression analyses. The univariable regression showed that the age, gender, residence, and parents’ educational level were significantly correlated with the BPAQ total score (Table 2). Therefore, these variables were included as control factors in the following multivariable analyses.


TABLE 2 Hierarchical regression evaluating RSC as moderator of the relationship between PIU and aggression.


	Variable
	
	Univariable
	Multivariable, B, (95% CI)



	Model 1
	Model 2
	Model 3

 

 	Age 	(12, 19) 	0.42 (0.18 to 0.66)*** 	 	−0.25 (−0.47 to −0.03)* 	−0.38 (−0.59 to −0.17)***


 	Gender 	Boys (N = 4,556) 	 	 	 	


 	Girls (N = 4,835) 	−1.14 (−1.91 to −0.36)** 	 	−1.61 (−2.31 to −0.92)*** 	−1.13 (−1.80 to −0.47)***


 	Only child 	No (N = 5,170) 	 	 	 	


 	Yes (N = 4,221) 	−0.15 (−0.93 to 0.62) 	 	0.28 (−0.46 to 1.02) 	0.33 (−0.39 to 1.04)


 	Residence 	City (N = 7,416) 	 	 	 	


 	Town (N = 1,262) 	−2.15 (−3.28 to −1.03)*** 	 	−1.44 (−2.49 to −0.40)** 	−0.89 (−1.89 to 0.10)


 	Village (N = 713) 	7.12 (5.38 to 8.85)*** 	 	4.72 (3.10 to 6.33)*** 	4.22 (2.69 to 5.75)***


 	Family economy 	Average (N = 6,967) 	 	 	 	


 	Quite poor (N = 497) 	7.47 (3.86 to 11.07) *** 	 	4.43 (1.14 to 7.72)** 	3.08 (−0.04 to 6.21)


 	Relatively affluent (N = 1,649) 	6.28 (4.55 to 8.01) *** 	 	3.31 (1.71 to 4.91)*** 	2.05 (0.52 to 3.58)**


 	Very affluent (N = 170) 	−2.52 (−3.54 to −1.50) *** 	 	−1.68 (−2.62 to −0.74)*** 	−0.83 (−1.73 to 0.06)


 	Very poor (N = 108) 	−4.86 (−7.74 to −1.97) *** 	 	−3.02 (−5.63 to −0.41)* 	−1.59 (−4.08 to 0.90)


 	Father education level 	Primary or below (N = 805) 	 	 	 	


 	Secondary education (N = 4,958) 	−4.22 (−9.83 to 1.39)** 	 	0.37 (−1.00 to 1.74) 	0.73 (−0.57 to 2.04)


 	Tertiary education (N = 3,628) 	−3.46 (−4.92 to −2.01)*** 	 	0.07 (−1.53 to 1.66) 	0.64 (−0.88 to 2.16)


 	Mother education level 	Primary or below (N = 1,137) 	 	 	 	


 	Secondary education (N = 4,640) 	−3.54 (−4.77 to −2.31)*** 	 	−1.47 (−2.68 to −0.27)* 	−0.85 (−2.00 to 0.30)


 	Tertiary education (N = 3,614) 	−4.38 (−5.65 to −3.11)*** 	 	−1.34 (−2.80 to 0.12) 	−0.55 (−1.93 to 0.84)


 	PIU 	Health (N = 7,336) 	 	 	 	


 	PIU (N = 2,055) 	 	19.42 (18.58 to 20.27) *** 	19.09 (18.25 to 19.94)*** 	15.47 (14.63 to 16.30)***


 	Reality social connectedness 	 	 	 	 	−0.35 (−0.37 to −0.33)***


 	p-value 	 	 	p < 0.001 	p < 0.001 	p < 0.001


 	R
2
 	 	 	0.177 	0.195 	0.272


 	Adj. R2 	 	 	0.177 	0.193 	0.27





*p < 0.05, **p < 0.01, and ***p < 0.001.
 

The hierarchical regression showed the impact of individual factors (Table 2). The PIU status was set as the independent variable, whereas the BPAQ total score was set as the dependent variable. In Model 1, PIU explained 17.7% of the variance in the BPAQ total score. Model 2 incorporated basic sociodemographic variables into the analysis, resulting in a modest increase in explanatory power (adjusted R2 = 0.193, ΔR2 = 0.016). Model 3 introduced RSC into the linear model, revealing a 1.6% contribution to the BPAQ total score (R2 = 0.272, adjusted R2 = 0.270, and ΔR2 = 0.077). Notably, the RSC showed a negative modulated aggression arising from PIU (B = −0.35, 95% CI = −0.37 to −0.32, p < 0.001), consistent with the previous partial correlation result.



3.3 RSC as a mediator between the PIU and aggression

To explore the potential mediation effect of RSC on the relationship between PIU and aggression, we used the mediation analysis (Figure 4A). We found a significant direct effect [β = 0.336, SE = 0.009, 95% CI (0.317, 0.354)] and indirect effect [β = 0.078, SE = 0.004, 95% CI (0.071, 0.086)] when RSC was analyzed as a mediation variable. The mediating effect accounted for 18.84% for the total effect.
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FIGURE 4
 Mediation model with standardized and unstandardized coefficients. The mediation effects of RSC on the relationship between PIU and (A. aggression, B. Anger, C. Hostility, D. Verbal aggression, E. Physical aggression). Several variables such as age, sex, residence, family economic status was set as covariates in mediation effects analysis. Standardized coefficients (β) are reported, with unstandardized coefficients (B) presented in parentheses. All 95% confidence interval [CI] was calculated using 5,000 bootstrap replicates. PIU, problematic Internet use; RSC, reality social connectedness; CI, confidence interval. *p < 0.05, **p < 0.01, and ***p < 0.001.


To examine the specific contributions of aggression subtypes, we used the four subscales of the BPAQ—anger, hostility, verbal aggression, and physical aggression—as independent variables to model the indirect effects of RSC (Figures 4B–E). Consequently, RSC showed the significant indirect effects: anger β = 0.072, 95% CI (0.065, 0.079), SE = 0.004; hostility β = 0.087, 95% CI (0.079, 0.095), SE = 0.004; verbal aggression β = 0.021, 95% CI (0.015, 0.028), SE = 0.003; and physical aggression β = 0.067, 95% CI (0.060, 0.074), SE = 0.004. The mediation effect of RSC could explain the highest proportion to hostility (23.64%), followed by the physical aggression (19.03%), anger (18.32%), and verbal aggression (8.05%).




4 Discussion

First, our study demonstrated a significant association between PIU and aggression, encompassing the four subtypes: anger, hostility, physical aggression, and verbal aggression. Second, RSC was negatively correlated with both PIU and anger. Finally, mediation analysis revealed a significant mediating effect of RSC in the relationship between PIU and aggression.

Significant correlations were found between IAT, which reflected the severity of PIU, and aggression including the four subtypes. This result is consistent with an Israeli study that found a positive relationship between internet addiction and aggression (4). Similar results have been found in other studies (7, 37, 38). Collectively, these studies suggest that PIU may foster aggression across various cultures and economic situations. The internet world provides a virtual anonymous world that the moral constraints on aggression are also down (39). Teenagers are more likely to be exposed to impulsive and violent content. Additionally, the community system constructed by the internet breaks down traditional geographic isolation, making it easier to form communities based on shared interests. This system facilitates access to such content, creating a positive feedback loop that further reinforces exposure to and engagement with impulsive and violent materials. This association is particularly concerning given our adolescent sample. Compared with other age groups, adolescents are at their developmental peak while facing identity transitions influenced by unique psychological and social factors. Studies have found that physical aggression tends to rise during the sixth and seventh grades (40). Additionally, one study highlights that physical aggression reaches its peak at age 15, whereas social aggression peaks at age 14 (41). Consequently, the confluence of aggression and PIU among adolescents necessitates heightened attention and targeted intervention strategies.

Our findings show that RSC significantly mediates the relationship between PIU and aggression points to the protective role of RSC. Previous studies have shown that RSC can alleviate aggression, which is consistent with other studies (42–44). The basic mechanism of indirect effect (PIU → RSC → aggression) is that, as PIU increased, individuals spend less time on realistic socializing, leading to a reduction in RSC. This decline in RSC would weaken the RSC’s protection against aggression (43). Beyond that, another potential mechanism underlying this relationship involves emotional regulation. PIU is often associated with negative emotions, especially loneliness, anxiety, and depression (45–48). These harmful negative emotions can lead people to withdraw from real-world communication. When combined with those negative factors, the protective role will be weakened.

Among the four aggression subtypes, RSC exhibited a stronger protective effect against hostility, physical aggression, and anger, but a weaker protective effect against verbal aggression. Types of internet use among adolescents may be a key regulator. Generally, social media and online gaming are the main forms of internet use among teenagers. In China, according to government research, mobile phone is the first choice for accessing the internet among minors (49), and wearable devices, such as smartwatches, are the second choice for accessing the internet. Interestingly, even some of the non-traditional network devices with screens that can access the internet (e.g., smart speakers, smart desk lamps, electronic dictionaries, etc.) have also become a method for minors to access the internet. This may be due to strong parental supervision as well as government regulation, resulting in minors being restricted from accessing traditional online devices. However, these devices are often not capable of running online games due to device performance issues and are more likely to use social media. So, the problems associated with social media may be more pronounced in Chinese adolescents. Given the communication style prevalent on social media platforms, verbal aggression may be particularly dominant among adolescents. Moreover, the anonymity of the web lowers the barriers of verbal aggression (50).



5 Limitation

This study has several limitations. Although we emphasized that the data would be anonymized for this study and participants had the option to submit anonymously, the involvement of schools and guardians may have influenced participants to provide socially desirable responses. Additionally, there are also confounders in this study that may affect further generalization of the results. For example, the study did not include some psychometric indicators such as loneliness, anxiety, depression, etc. It also lacked measurement such as relationships of family members that might influence participant behavior. Good family dynamics can play a protective role in the development of aggression (51), whereas family conflict may exacerbate its development (52).

Although we selected middle school students from four provinces in China, factors such as geographic variation, differences in economic development, and cultural diversity may not capture the full diversity of the Chinese adolescent population. Additionally, the cross-sectional design of this study precludes the establishment of causal relationships. Future research should employ longitudinal designs to better understand the causal pathways between PIU, RSC, and aggression.



6 Conclusion

In conclusion, our findings highlight the aggression associated with PIU, especially among middle school students who are in a special period of mental and physical development. These findings suggest that targeted interventions focusing on enhancing the RSC among adolescents with PIU could potentially reduce aggression. Therefore, school-based activities designed to promote healthy interpersonal relationships, along with social programs aimed at foresting supportive family environments, can serve as effective strategies to prevent aggression in adolescents with PIU. These interventions not only assist in reducing unhealthy online behaviors but also help prevent incidents of adolescent conflict related to internet addiction.
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While much research highlights the negative psychological impacts of social media use, the current study examines how, in the aftermath of collective trauma, social media platforms can serve as spaces for resilience-building through the creative use of humor. On October 7, 2023, Hamas launched a large-scale surprise attack on Israel from the Gaza Strip, resulting in over 1,200 Israeli casualties, 253 hostages, and extensive damage. Recognized as the deadliest terrorist attack in Israel’s history, it led to a war, causing significant distress and trauma among all the peoples of the region. Surprisingly, just days after the attack, humorous videos emerged on TikTok, uploaded by Israeli influencers, citizens, and reservists. This study examines the interaction between humor, TikTok performance, and public trauma during war. A quantitative content analysis of 257 TikTok videos from the initial post-October 7th period identified the styles, characteristics, and psychological functions of humor, and the unique nature of TikTok humor. Additionally, a thematic analysis of in-depth interviews with seven Israeli TikTok influencers explored their motivations for creating and sharing humorous content during this period and the influence of audience interactions on their actions. Findings show that humorous content followed platform rules, with trends, TikTok formats, and parodies being dominant. Creators aimed to boost morale while avoiding controversial political topics. Civilians and soldiers used humor differently: civilians focused on coping and stress at home, while soldiers focused on frontline and army routine. Interviews revealed TikTok as a therapeutic space, with humor serving as a defense mechanism. The creative process was calculated, filled with uncertainties and heightened sensitivity, as creators and users practiced resilience-building during their darkest hours.
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1 Introduction

Over the past decades, Internet use has expanded rapidly across all age groups, with over four billion users worldwide as of 2021 (Internet World Stats, 2021). This surge has been accompanied by growing concerns regarding problematic internet and social media use, characterized by poor time management, obsessive thinking, mood regulation difficulties, social and professional impairment, and relapse tendencies (Stănculescu and Griffiths, 2022). Studies estimate that the prevalence of problematic use ranges from 20.0 to 44.6% across different global regions (Endomba et al., 2022), with documented associations to mental health challenges such as anxiety, loneliness, decreased subjective well-being, and depression (Kagan et al., 2025; McCrae et al., 2017; Shan et al., 2021). While much attention has been devoted to these adverse outcomes, social media platforms can also function as important spaces for resilience-building, particularly when used for humor-based content. Research indicates that humor serves as a vital coping mechanism in both primary and secondary trauma, promoting well-being and post-traumatic growth (Craun and Bourke, 2014; Cofini et al., 2014). Building on these insights, the current study explores the styles and functions of humor appearing on social media following the collective traumatic event of the October 7 attack on Israel and examines how platform-specific features shape their expression and meaning.



2 Literature review


2.1 The October 7th attacks

On Saturday, October 7, 2023, Hamas (The Islamic Resistance Movement, the governing body in the Gaza Strip) launched a large-scale surprise attack from the Gaza Strip on Israel. The organization simultaneously unleashed massive rocket fire at southern communities while hundreds of its terrorists infiltrated the confines of the Gaza Strip and attacked military bases, residential communities, and the Nova music festival, attended by thousands of young participants. Terrorists invaded homes in villages near the border, set them on fire, and murdered entire families. Over 1,200 Israelis were killed and 253 civilians and soldiers were taken hostage (Ministry of Foreign Affairs, 2023; Pitcho, 2024). On the following day, the Lebanese militant group Hezbollah launched rocket fire at northern Israeli communities, forcing many residents of the North, in addition to the residents of communities around Gaza, to evacuate their homes. The October 7th attack is widely regarded as the deadliest terrorist attack in the history of the State of Israel and the most devastating disaster to befall the Jewish people since the Holocaust (Lahav and Ben-Ezra, 2024). During that Saturday, and in the days that followed, hundreds of thousands of citizens were drafted into military reserve. The war that ensued between the State of Israel and its neighboring entities in the aftermath of these events continues, at the time of writing this paper,1 to exact a substantial toll on both sides, reflected in significant physical casualties, injuries, and adverse effects on psychological well-being.

Public response to the attack included strong feelings of distress, anxiety, loss of control, and individual and collective trauma (Feingold et al., 2024; Levi-Belz et al., 2024). It is estimated that over 30% of the Jewish population experienced symptoms of post-traumatic stress in the months following the events (Yamin, 2023). Among the factors that intensified these experiences was the extensive visual documentation that accompanied the terrorist attack, made and uploaded to the Internet by Hamas terrorists during and after the attack, in addition to videos from security cameras, dashboard cameras, and the smartphones of victims (Yamin, 2023).

Surprisingly, just a few days after the attack, humorous videos began to appear on TikTok, uploaded by well-known Israeli social media influencers, ordinary citizens, and reservists. They included references to Israel’s heightened atmosphere of anxiety, disappointment with the response of international organizations that refused to condemn Hamas’ actions, and the sharing of experiences from the unique camaraderie and dynamics of public and military conscription during this period. These videos became popular, and several lesser-known TikTok creators became social media influencers. While the use of humor in situations of anxiety, during traumatic times such as war, is a well-documented phenomenon (Yehorova et al., 2023), the public nature of sharing humorous videos on a social platform during such an emotionally charged period and so soon after traumatic events is striking. TikTok enables the distribution of content to a wide range of audiences, domestic and international, but its unique affordances also invite users to create personal and revealing content. This study addresses this tension and provides a unique perspective on the interaction between humor, its performance on TikTok, and situations of public trauma and war. We combine quantitative content analysis of TikTok videos from the initial post-October 7 period with a thematic analysis of in-depth interviews with influencers, to map and define the unique nature of humorous performances on TikTok and their psychological functions, as well as understand influencers’ motivations for producing and publishing humorous content during this period and how their interactions with audiences shaped their actions.



2.2 The role of humor in public and online spaces during anxiety, trauma, and war

Humor is widely recognized as a coping mechanism for managing anxiety, trauma, and distress in contexts such as wars, disasters, and collective traumatic events. Anxiety refers to emotional states characterized by heightened worry, tension, and physiological arousal in response to perceived threats (Spielberger and Reheiser, 2009). Trauma involves intense psychological responses to overwhelmingly distressing events that disrupt normal coping capacities (Herman, 2015). Trauma can manifest as primary trauma (direct exposure to traumatic events), secondary trauma (indirect exposure through media or interpersonal relationships), or public trauma (collective exposure experienced by societies or communities during shared crises) (Hirschberger, 2018; Silver et al., 2021). Post-trauma refers to ongoing psychological consequences following traumatic exposure, potentially resulting in long-term anxiety, post-traumatic stress, or resilience and post-traumatic growth (Tedeschi and Calhoun, 2004). Although traumatic events themselves are not humorous, the perception of humor as a mechanism of sublimation (Freud, 1928) leads to its adoption in these situations as an adaptive defense mechanism for healthy and mature coping (Vaillant, 2000). Indeed, self-enhancing humor as a coping mechanism has been found to have a profound therapeutic effect (Yim, 2016), which helps reduce psychological suffering, anxiety, and stress (Mahat-Shamir and Kagan, 2022). Humor use correlates strongly with mental well-being (Karakuş et al., 2014), higher levels of perceived social support (Cann et al., 2010), a more optimistic view of the future (Hackney, 2011), and mental stamina in challenging situations (Pande, 2014).

In situations of stress and anxiety, humor manifests in various styles: aggressive humor and mockery directed at the threat (Stokker, 1991; Martin, 2007) help release pent-up tension within a person (Cheng et al., 2019) and maintain mental stability under unbearable conditions (Ford and Spaulding, 1973). Self-deprecating humor provides a person with a reflective perspective on their difficulties and allows for a new interpretation of threatening situations (Ostrower, 2015). Dark humor, also known as gallows humor, has been recognized as a tool for alleviating psychological strain in tragic situations (Kuiper et al., 2014). The sense of social belonging that arises from the social aspects of humor (affiliative humor) provides a sense of partnership and collective support (Stokker, 1991). Kantar (2018) who examined letters and diaries of World War I soldiers, found that they contained diverse humor styles: self-deprecating humor, dark humor that related to the fear of death in the trenches, superiority humor that mocked the enemy, and critical humor targeting the authoritarian military establishment.

Studies have found that some humor styles, such as aggressive humor and affiliative humor, are associated with lower levels of anxiety, whereas self-deprecating humor is associated with higher levels of anxiety (Kuiper et al., 2014). Research on humor has proposed several explanations for the mechanisms through which humor reduces anxiety. Some link this to an attempt to recoup self-esteem that has been damaged in these situations, a mechanism of “self-preservation” (Frankl, 1984). Others have described a way of exerting control over uncontrollable circumstances to avoid feelings of total helplessness (Gaither, 1973; Henman, 2001). Humorous content also serves as a psychological buffer, minimizing the effect of anxiety in the context of heightened public discourse surrounding mortality (Mahat-Shamir and Kagan, 2022). Culture offers a person symbolic immortality (Lifton and Olson, 2018), and in situations of distress in which mortality becomes prominent, religious and nationalistic sentiments intensify. Collective themes are well reflected in humorous content under these circumstances (Greenberg et al., 1990, 1992).

In contemporary technology, social networks have become a key stage for humor. Humor on social media serves as a dominant agent of ideologies (Charteris-Black, 2011), leveraging the affordances of the digital space to allow for a plurality of voices, even in times of social (Milner, 2013) and political (Ross and Rivers, 2017) conflicts. During war, humor is present on all digital fronts. It is utilized as a strategic weapon, both offensively and defensively: offensively, it appears as a form of resistance to the enemy, such as through political propaganda and efforts to increase civilian engagement in the war effort (Merziger, 2007; Lyczba, 2015); defensively, it serves as a survival and adaptation tactic for soldiers (Le Naour, 2001) and civilians, even those experiencing extreme danger, atrocities, and massacres (Üngör and Verkerke, 2015). Studies focusing on the Ukraine-Russia war indicate that political leaders use social media to disseminate humorous content to boost national morale (Yehorova et al., 2023), alongside dark humor that reflects the hardships of war (Dynel, 2024).

Although extensive literature addresses the role of humor in trauma generally, a clear research gap remains regarding how specific humor styles manifest within rapidly emerging digital platforms like TikTok during active conflicts, particularly among micro-influencers and ordinary users.



2.3 TikTok, humor and war

Since its launch in 2017, TikTok has gradually overtaken other major social media platforms in Israel (Bezeq, 2025) and internationally (Schellewald, 2021), becoming a leading video-sharing platforms. The platform’s features – its design, diverse response formats, and the algorithm that prioritizes videos that generate interaction – encourage users to become Tiktokers, active creators, who are driven to create their own content rather than just consume it. These users employ a variety of strategies to enhance their visibility, leveraging trends and platform-specific features – such as hashtags, keywords, filters, and visual and audio memes – to “communicate” with the algorithm (Simpson et al., 2022). TikTok memes are often multimodal and combine layers of video, text, and sounds. However, the platform can also restrict creativity by nudging users toward specific norms of visibility (Zeng and Abidin, 2021) while “punishing” those who fail to adapt to these norms (Duffy and Meisner, 2023).

Another key characteristic of popular TikTok content is the comedic tone and the combination of acting and humor (Schellewald, 2021), which manifest in lighthearted presentations of even serious topics (Zulli et al., 2024). Indeed, TikTok is perceived primarily as a platform for entertainment content related to users’ daily lives (Abbasi et al., 2023), but many young people also consume political content on the platform (Freimann, 2024). TikTok challenges, for instance, can carry significant political undertones. Such videos serve as a platform for raising awareness about social issues, spreading ideology, and expressing political opinions through audiovisual action (Tully and Ekdale, 2014). Against this backdrop, it is easy to see how TikTok has become a dominant arena for content related to war and national conflicts in recent years. For example, the violent events between Palestinians and Israelis in 2022 were accompanied by intense activity on TikTok from users on both sides, with some even dubbing these events the “TikTok Intifada” (Divon, 2022). Similarly, during the war in Ukraine, TikTok served as a central platform for information about the conflict (Ertuna, 2023), with some referring to it as the ‘First TikTok War’ (Chayka, 2022).

Humorous content in TikTok is used, among other things, for propaganda and the dissemination of disinformation. To achieve this, users employ semi-automated tactics that combine algorithmic and human elements (Bösch and Divon, 2024). These tactics facilitate the collective processing of wartime trauma (Vickery, 2020; Cervi and Divon, 2023) and contribute to the personalization of war (Laineste et al., 2024). Research also indicates that the closer meme creators are to war zones, the more contextually detailed and culturally embedded their content. The representations adopted by content creators are influenced not only by psychological distance, but also by national media consumption patterns and cultural trends (Nissenbaum and Shifman, 2022).

Divon and Eriksson Krutrök (2023) highlight the role of war influencers in TikTok, who combine the characteristics of activist micro-celebrities and online content creators. Their use of humor to depict war events aims to achieve prominence on the platform while simultaneously increasing users’ awareness of and attention to traumatic events (Gómez, 2019). Despite the gap between everyday and war-related content and the inherent challenges in representing trauma, war influencers maintain TikTok’s distinctive language. They describe this representation as “gamified trauma,” a dynamic framework that enables creators to translate personal and collective grief, struggle, and resilience into the platform’s local and humorous language. Consequently, war events on TikTok are presented in the same language as other content on the platform, adhering to a style that fosters emotional resonance, self-reference, and user engagement (Pera and Aiello, 2024). However, some critics argue that the hardships of war undergo emotional domestication on the platform, with humorous videos reflecting an artificial sense of normality that adheres to familiar patterns, while failing to accurately portray reality. As a result, war on TikTok is presented in a tamed, sanitized, and unrealistic manner (Colombo et al., 2024).

While TikTok’s social and political roles during wartime have attracted growing scholarly attention, the intersection of war, trauma, and humor on this specific platform remains underexplored. In particular, the ways in which TikTok’s unique affordances—such as algorithmic amplification, participation in trending formats, localized audiovisual language, and a culture of remix and parody—shape how users produce and consume comedic content in the context of national crisis have yet to be thoroughly examined. These affordances raise critical questions about how humor styles and coping mechanisms are adapted to the platform’s performative, collaborative, and fast-paced logic—and, conversely, how such content may also reshape the norms and dynamics of the platform itself, particularly during periods of extreme collective distress.

Moreover, the existing literature, as reviewed above, has primarily focused on content analysis while lacking an integrative, multidimensional perspective that combines quantitative mapping of humor types and functions with the lived experiences and perspectives of the content creators themselves. Specifically, it does not sufficiently consider the creators’ motivations for producing humorous content in the context of war, the dilemmas they face, and their perceptions of how audiences engage with their content. This study aims to address this gap by offering a polyphonic lens on humor production during an ongoing national trauma, integrating systematic content analysis with in-depth interviews conducted with TikTok influencers and comedic content creators. This dual approach enables us to examine not only what is visible on the platform but also the personal, emotional, and ethical considerations that shaped these creative expressions during a prolonged crisis.

Accordingly, the research questions guiding this study are as follows:


	1. What are the stylistic and functional characteristics of humorous content published on TikTok by Israeli users during the first months following the October 7th attack?

	2. What are the considerations, motivations, and perceived functions underlying online influencers’ decisions to publish humorous content on TikTok during this period?

	3. What dilemmas and boundaries do online influencers face when publishing humorous content?

	4. How did audience interaction shape the nature of the content uploaded by online influencers?






3 Method

This study employs a mixed-method approach, combining quantitative content analysis of relevant TikTok videos with in-depth interviews with Israeli TikTok influencers. The analysis of videos allows us to examine the types of humor used by creators on TikTok, and characterize the humorous war-related content that was uploaded in the immediate period post October 7th, but to realize the intentions, motivations, considerations and dilemmas that accompanied creators in the creation process we need to talk with the creators themselves. Therefore, we combine content analysis with interviews with creators.


3.1 Participants and study corpus

For the content analysis, a sample of 257 TikTok videos posted between October 7 and December 7, 2023, was collected. We collected videos posted in the immediate 2-month term after the war embarked, as this period is seen as the first phase of the war, which ended with the release of Israeli hostages and Palestinian prisoners in a prisoner exchange deal, that included a short ceasefire before the fighting resumed at the beginning of December. This two-month period was selected because it captured the initial shock of the attack when social cohesion revolved around coping with the crisis. Videos were included if they contained humorous content related to the October 7th attack and its aftermath and were posted by Israeli creators, as identified through account information and video content.

For the interviews, seven Israeli influencers who actively posted humorous content relating to the war on TikTok during the study period were recruited for in-depth interviews. Interviewees are known TikTok creators (micro-influencers) with number of followers ranging from 50,000 to 238,000, and some are also media personas and stand-up comedians. Three of the interviewees are female and four are male. Some interviewees also served as reserve military soldiers during the research period.



3.2 Materials


3.2.1 Content analysis

For the content analysis, a codebook was developed based on the literature describing the use and types of humor in coping with crises, trauma, and war (Pande, 2014; Ostrower, 2015; Kuiper et al., 2014), and specifically its appearance on social media (Divon, 2022; Yehorova et al., 2023; Mahat-Shamir and Kagan, 2022), as well as on themes that emerged from preliminary interviews. The codebook includes the following binary categories:


3.2.1.1 Type of humor

Self-deprecating: Videos that include self-referential humor, where creators joke about their own experiences, coping mechanisms, stress, etc.

Superiority: Expressions of supremacy over the enemy (i.e., Hamas terrorists), ridiculing the enemy etc.

Parody: Imitation of genres and ridiculing recognized situations.

Satire: Combining critical messages in the content, directed outward-at Hamas terrorists or Hamas supporters, or inward at Israeli authorities or political figures.

Dark humor (Gallows humor): Jokes that may be considered tabu. Grim, or ironic humor, is specifically related to the danger of death.

Collective humor: Insiders’ jokes that use terms, slang, or experiences shared specifically by the Israeli collective. Humor is recognizable specifically by those who share the experience of war.

Community building: Use of symbols that emphasize creators’ belonging to the community (such as a flag or national symbols).

Nonsense: Simple, absurd, and non-sophisticated jokes.

Morale-boosting: Humor meant to lift the spirits of the audience.



3.2.1.2 Format

Memes and trends: The use of known memes or TikTok trends in the video (songs, format).



3.2.1.3 Appearance of characters in the video

Civilians, Soldiers.



3.2.1.4 Content focus

Frontline: videos from the front, experiences of soldiers, the image of soldiers.

Home front: including videos showing missile attacks on Israeli cities and war-related experiences of civilians.

The categories were coded independently, and a video could feature none, one, or multiple categories.




3.2.2 Interviews

A semi-structured interview protocol was developed to explore creators’ motivations, decision-making processes, and experiences. Interview questions included:


	The impact of the events on interviewees’ activities on TikTok: How did interviewees react to the events, how did the war affect content creation, what functions did humor serve for them, and what were their considerations in uploading content.

	Content production and boundary setting: What styles of humor did interviewees use, what boundaries did they employ, how did they approach sensitive content.

	Audience reaction and personal influences: how did the audience react, how were they personally affected by the creative experiences.






3.3 Procedure

We conducted two interviews prior to analyzing the videos to assist in designing the codebook for content analysis. We then created a codebook and analyzed the videos. Following the quantitative content analysis, we conducted five more interviews to further investigate influencers’ experience in creating and distributing humor videos in the immediate period following the October 7 events.

The interviews were conducted via phone or video calls. To recruit interviewees, the research team personally approached them on social media or through their agencies.

All interviews were recorded, transcribed, and analyzed using Luborsky’s (1994) thematic analysis method, which is well-suited for qualitative data from semi-structured interviews (Butcher et al., 2001). This approach emphasizes the representation of participants’ perspectives and experiences. Initially, we familiarized ourselves with the transcripts by reading them thoroughly, without taking notes. We then reread the transcripts to identify and record preliminary topics. Subsequently, we grouped topics into themes. We invited interviewees to read preliminary drafts of the analysis and insights from their interviews. Essentially, we implemented the collaborative strategy suggested by Lincoln and Guba (1985), which is especially suitable for narrative research because it presumes that in social science, the perspectives of both researchers and participants are necessary to achieve a reliable and rich scientific product. Participants’ comments and feedback were carefully reviewed and incorporated into the final analysis to ensure that their perspectives were authentically represented in the study.

Videos were collected using the platform’s search tool. The search was conducted using a guest account (not logged in) on various devices over a period of 2 weeks to prevent biases based on search personalization. The data were collected using the following hashtags: “war funny,” “Israelis at war,” “Swords of Iron” (the name given to the war by Israeli government), “war,” “reserves,” “evacuees,” “hostages returned,” and “Iron Dome” (Israel’s missile defense system), as well as trending tags related to the war that appeared during the period such as “Sha-ger” (launch, in Hebrew).

From this search, 257 TikTok videos posted between 7.10.23–7.12.23 were sampled, which featured humorous content directly related to the war.

Coding was conducted by three raters trained by the researchers. Repeated training sessions were conducted until Krippendorf’s Alpha of more than 0.8 was achieved for all categories.




4 Results


4.1 Quantitative findings—videos

Table 1 summarizes the frequencies of all the coding categories.


TABLE 1 Frequency of coding categories in the videos (coding categories overlap).

	Coding category
	Frequency (%)

 

 	Trends/memes 	64.5%


 	Characters


 	Soldiers 	39.8%


 	Civilians 	62.9%


 	Video focus


 	Military routine/soldier experience 	27.4%


 	Soldier image/appearance 	30.5%


 	Home front coping 	61.8%


 	Types of humor


 	Superiority humor 	27.8%


 	Parody 	41.7%


 	Satirical 	11.0%


 	 	Satire target 	Hamas supporters 	59.0%


 	Hamas terrorists 	31.8%


 	Internal factors 	31.8%


 	Self-deprecating 	49.8%


 	 	Self-deprecating focus 	Coping with the events 	63.0%


 	Frontline experience 	35.0%


 	Dark (gallows) humor 	7.7%


 	Collective humor 	45.2%


 	Humor functions


 	Morale boosting 	75%


 	National and community building 	10.8%


 	Nonsense 	29.3%




 


4.1.1 Format

The analysis reveals that a large majority of the videos follow familiar trends or used memes. They contained popular catchphrases, formats, and characteristics. Some were general, familiar TikTok trends (e.g., remakes of Disney musicals), and others featured trends related to the war (e.g., sounds taken from the Air Force command). These videos follow platform-specific formatting characteristics and creative practices.



4.1.2 Characters in the videos

Videos featuring civilians were more dominant, but no less than 40% of the videos featured soldiers, suggesting soldiers’ need to engage with the events through humorous expressions on the popular platform.

The majority of the videos focused on the home front’s coping with the war (e.g., running to shelter, mimicking news anchors). Videos focused on military routine and soldiers’ experience in the front (e.g., soldiers dancing in assembly areas), were similarly common as videos focused on the image, the appearance and behavior of soldiers (e.g., growing moustache trend among soldiers).

An analysis of the timeline of the videos found that videos by civilians were prominent at the beginning of the research period, while videos featuring soldiers and focusing on the war front became more dominant later. In this context, it is important to note that during the weeks following the attack, operational activities were limited, and the main sentiment in Israeli media and public discourse revolved around processing the events of October 7.



4.1.3 Types of humor

The data show that superiority humor (e.g., ridiculing Hamas leaders) was less common than other types of humor. In contrast, parody (e.g., editing a children’s shows by replacing the face of the hero with the face of a civilian who fought Hamas terrorists) appeared at a relatively high rate. The timeline shows a decrease in superiority humor and parodies over time. Collective humor, which expresses shared experiences and emphasizes a sense of shared identity, was dominant (for example, soldiers singing a familiar moral song during a visit by the chief of staff), as was self-deprecating humor, in which content creators reflected themselves, their social group, or their community at the center of the joke. Most self-deprecating videos deal with the nature of coping with the events, whereas others revolve around the frontline experience of war. In contrast, dark (gallows) humor was quite rare. Satirical videos appeared at a particularly low rate – in 11% of all videos, of which the most common criticism was directed at Hamas supporters, and satire directed towards Hamas terrorists or internal factors was rare.

The data indicate that content creators tended to combine a variety of types of humor, with superiority humor and satire being less common, while self-deprecating and collective humor appeared at a higher rate. Dark humor, dealing directly with the trauma and risk of death, was relatively rare, perhaps indicating the caution exercised by creators who preferred to refrain from dealing with the most sensitive parts yet.



4.1.4 Humor functions

The findings indicate that one of the main functions of the videos was morale boosting, while elements of national and community building were not very common. Almost a third of the videos documented moments of meaningless nonsense humor.



4.1.5 Classes of humorous videos

To characterize the main profiles of humorous content that surfaced on TikTok during the study period, a Latent Class Analysis (LCA) was performed. LCA is used to characterize a multidimensional discrete latent variable based on a cross-classification of multiple observed categorical variables, by thus providing an overview of profiles (classes) of observed variables based on shared characteristics. The analysis was conducted in R with the poLCA package (Linzer and Lewis, 2011). We ran models ranging from 2 to 6 classes, set for 5,000 Iterations to ensure global convergence. The best model selection was based on the Bayesian Information Criterion (BIC) value, which was lowest for four groups (BIC = 3442.99; AIC = 3233.14), combined with examination and interpretation of the model and its practical usability.

The analysis found that the videos were split between the four classes similarly, with the classes containing civilian videos being slightly larger.

Table 2 summarizes the main characteristics of each class.


TABLE 2 Characteristics of classes found in LCA.

	Category
	Class 1 (28.4%)
	Class 2 (21.8%)
	Class 3 (28.8%)
	Class 4 (21%)

 

 	Dominant participants 	Civilians (1.00) 	Soldiers (0.95) 	Civilians (1.00) 	Soldiers (0.83)


 	Typical setting/topic 	Home-front life (1.00) and coping (0.93) 	Frontline (0.71), soldier image (0.71), war routine (0.67) 	Home-front matters (0.98) 	Frontline routine (0.58); soldier image (0.54)


 	Self-deprecating humor 	Highest (1.00) 	High (0.98) 	Absent (0) 	Absent (0)


 	Collective/group humor 	Moderate (0.54) 	Moderate (0.43) 	Moderate (0.34) 	Moderate (0.51)


 	Parody 	Moderate (0.43) 	Moderate (0.32) 	Highest (0.61) 	Low (0.24)


 	Satire 	Very low (0.08) 	Very low (0.05) 	Low, highest among classes (0.20) 	Very low (0.07)


 	Superiority humor 	Very low (0.15) 	Very low (0.12) 	Highest (0.44) 	Moderate (0.38)


 	Dark/black humor 	Very low, highest among classes (0.15) 	Very low (0.05) 	Very low (0.08) 	Absent (0)


 	Morale-boosting 	High (0.70) 	High (0.80) 	High, lowest among classes (0.66) 	Highest (0.87)


 	Featuring soldiers 	Rarely (0.04) 	Nearly always (0.95) 	Never (0) 	Very common (0.83)


 	Featuring civilians 	Always (1.00) 	Rarely (0.09) 	Always (1.00) 	Unlikely (0.18)


 	Frontline imagery/content 	Rare (0.08) 	Common (0.71) 	Almost never (0.02) 	Moderate (0.58)


 	Home-front imagery/content 	Always (1.00) 	Rare (0.05) 	Certain (0.98) 	Unlikely (0.18)





Probabilities appear in parentheses. Main characteristics of each class appear in bold.
 

Class 1 (28.4% of the videos): Self-deprecating humor about coping, civilians joking at the home front: This class featured civilian-focused self-deprecating humor focused on the home front, with content covering coping with the situation, combining morale boosting and some collective humor (pr. = 0.54). Following Ostrower (2015) and Stokker (1991) these videos provide therapeutic functions that assist in interpreting the threats and strengthen sense of collective support. These videos were very unlikely to feature soldiers or any frontline-related content. Also, these videos were highly unlikely to feature satire, superiority or dark humor.

An example for videos in this class can be seen in the video posted on October 13, titled: “Preparation for war.” The creator is featured with her mother at the supermarket. The video is accompanied by the caption “Nobody: My mother: loots the supermarket after a Home Front Command announcement.” The video is accompanied by a viral recording of the Prime Minister announcing a national state of emergency. The video ridicules the exaggerated preparations and “looting” of groceries by civilians on the home front preparing for the war.

Class 2 (21.8%): Self-deprecating humor from the frontline, soldiers mocking war routine and the soldier image: This class featured self-deprecating humor, often related to the frontline, focused on the image of soldiers or the war routine. These videos almost always featured soldiers and aimed to boost morale. Similarly to class 1, these videos offer therapeutic functions to interpret and process the situation-among soldiers. These videos were highly unlikely to feature civilians, contain home front topics, satirical elements, black or superiority humor.

An example for videos in this class can be seen in the video posted on October 12, showing a female soldier marching and carrying enormous combat gear, stops to rest on a rock and falls backwards. The video mocks the image of frontline combat soldiers.

Class 3 (28.8%): Parodies: home front civilian-focused videos. This class contained only civilian videos that mostly dealt with topics related to the home front. Many of the videos featured parodies and collective humor. This category had the highest probability of superiority humor and slightly more likely to include satire compared to the other classes. This class had no self-deprecating humor and was very unlikely to have dark humor. Additionally, it had the lowest probability among the classes to feature morale-boosting videos. Such content may reflect its creators’ lower levels of anxiety, which enabled them to produce more aggressive content (Kuiper et al., 2014) and be less occupied with morale-boosting and collective spirit-lifting.

An example for this class can be seen in the video posted on October 26. The video shows a young man imitating a very familiar TV reporter. The man hides under a table, reporting an ongoing missile attack from which he is hiding. This is a parody based on an actual scene that occurred when, in the middle of a live broadcast, an alarm was sounded and the reporter continued broadcasting under cover.

Class 4 (21%): Collective humor to boost morale—soldier-focused: This category had a moderate probability of collective humor and a high probability of morale-boosting content. The videos were mostly soldier-focused and often related to the military routine at the frontline or the soldier image. There was no self-deprecating humor or dark humor, and a low probability of parodies or civilian-focused content. These videos mainly emphasize a sense of belonging, unity, and suggest soldiers’ efforts to corroborate and strengthen themselves and their brothers-in-arms in the face of war.

An example is a video showing several soldiers shaving and leaving their mustaches. The mustache trend began at the beginning of the war, in which conscript and reserve soldiers documented themselves with mustaches. The mustache is a sign of shared destiny between the soldiers, and some see it as a tribute to the fighters of the Yom Kippur War of 1973.2 The song “Getting out of depression,” which has gone viral and represents Israelis’ optimism, accompanies the video. The video is also accompanied by the caption: “Joining the trend with all our might.” This video, and the mustache trend in general, illustrate how soldiers use creative practices to link contemporary experiences to collective memories of past confrontations, forging a connecting thread between past and present national traditions of resilience in the face of danger.




4.2 Qualitative findings—interviews

Participants described how immediately following the October 7th attack, the events were so overwhelming that they found themselves in a state of shock and fear, making it difficult for them to engage in humor: “When the attack happened and the war began, during those first few days, I felt like I was in shock. I could not respond—I was completely frozen” [Yoav].

Only after the initial shock could participants engage in humor and upload comedic content.


4.2.1 Motivations to use humor

Analysis of interviewees’ words revealed that humor was employed in two distinct ways. On the one hand, it served as a defense mechanism, helping participants and their followers escape the highly stressful situation. On the other hand, humor was used as a weapon to combat Hamas terrorists and their supporters worldwide, addressing what they perceived as misconceptions about the war.


4.2.1.1 Humor as a defense mechanism

Participants described employing humor as a defense mechanism, serving multiple psychological functions. Humor was utilized as a form of self-therapy, offering emotional relief and facilitating coping; as a means of escapism, allowing temporary detachment from distressing realities; and as a reflective mechanism, enabling participants to process their experiences with greater emotional distance. Additionally, self-deprecating humor emerged as a distinct strategy, functioning as a protective mechanism against vulnerability and external judgment.


4.2.1.1.1 Humor as self-therapy

4.2.1.1.1 Humor as self-therapy. After the initial shock of the October 7th attack, participants felt that humor became their way to find a sense of hope, optimism, and normalcy amidst the horrific situation. It allowed them to detach from the chaotic and tragic world around them.


“I realized that I needed humor because one cannot continue to endure all the tragedies without it. Humor is the only thing that helps you feel normal again and provides a sense of optimism. When you laugh at something, it allows you to view it from a bit of a distance. That’s the beauty of humor; it helps you step back from the trauma and chaos. It also offers a sense of relief, instilling the belief that 1 day we can laugh about it even more. I mean, we will get through this, and it brings a lot of hope” [Noga].


They described humor as a defense mechanism, with one participant stating, “I think it was Charlie Chaplin who said, ‘Life is a tragedy in close-up, but a comedy in long-shot.’ For me, humor was a way to zoom out; it was and is my defense mechanism” [Ido].


4.2.1.1.2 Humor as escapism

4.2.1.1.2 Humor as escapism. Humor can be viewed as a form of escapism, where individuals avoid directly confronting stress-inducing problems while striving to maintain a positive outlook. This aligns with the concept of hedonistic escapism as described by Stanisławski (2019), which includes humor-based coping strategies. In the context of the unpredictable and uncontrollable events of the October 7th attack and the subsequent war, participants found that using an avoidant yet positive strategy, such as humor coping, was an effective way to manage their stress. They actively sought out humorous content to watch.

“In the first few days, I had nearly 24 h of screen time because I could not sleep. I kept searching for something funny, as humor was my way of coping with everything that was happening. I was actively seeking laughter, almost desperate for it. It was too hard to focus on reality and what was unfolding, so I escaped into my phone and found solace in humor” [Avichai].


Participants believed that humor served not only as their means of escaping the horrific reality but also to help their followers engage in escapism amid the highly stressful situation.

“From the reactions of my followers, I realized that there are people eagerly waiting for my humorous content. Those who, like me, were struggling and feeling alone, could benefit from a funny video that reminds them they are not alone. My goal was for the audience to watch and find a space to disconnect” [Yoav].



4.2.1.1.3 Humor as a reflective mechanism

4.2.1.1.3 Humor as a reflective mechanism. Participants tapped into their own humor and started uploading comedic content to express their feelings and normalize their fears. Some videos used humor to depict the situation itself, portraying the fear caused by the attack and normalizing these fears.

“Everyone was afraid of everything, and people were openly discussing their fears; even TV presenters were crying. It felt like emotions were so visible that I suddenly felt normal, realizing, ‘Wow, everyone is struggling like me.’ I did not have to hide it. In one video, for example, I played sad piano music while joking about fears. I mentioned how my old fears have vanished. Now, when I see a cockroach, I say, ‘Come on, sit down, watch TV with me’” [Hadar].



4.2.1.1.4 Self-deprecating humor

4.2.1.1.4 Self-deprecating humor. Participants used humor to defend themselves from the stressful war situation by laughing at themselves and their circumstances, even finding humor in their efforts to protect themselves and those around them, such as their children.

“The first video I uploaded was about how I mediate the war for my children. I pretended to save water, telling them it was due to global warming, and when we went to the shelter, I said we were going to discuss things with the house committee. I spoke to the other neighbors in the shelter in English, and then, my daughter mentioned that she understood English, I suddenly switched to speaking in Chinese” [Noga].


Participants used humor both to protect themselves and to offer a sense of defense to their followers. At the same time, humor was wielded as a weapon against Hamas terrorists and their supporters worldwide. This will be illustrated in the following theme.



4.2.1.2 Humor as a weapon

While all participants stated that they generally avoid humor that could hurt others: “I will never upload videos making a mockery of someone, videos that may hurt someone” [Avichai], they all used humor as a weapon against Hamas terrorists and their supporters around the world.


“I created satirical videos opposing support for Hamas. For example, I posted one with my sister where we mimicked college-style videos, with Israel portrayed as the only girl who can see the truth, while everyone else remains oblivious—just like in a movie where the audience recognizes the bad character, but the rest of the cast does not. Humor makes it easier to reveal the truth because a comedic twist can make it unique and funny. I believe people have come to accept a lie without really investigating. That’s what I love about comedy: you can tell the truth in a funny and bold way without coming across as aggressive” [Yoav].


In light of their frustration and anger over the situation and what they conceive as the world’s lack of empathy toward Israel’s suffering, they chose to address an international audience by uploading videos in English.


“I uploaded videos in English. I wanted to highlight the absurdity of the world because I was shocked by it too. I’ve spent my life fighting for women and against sexual crimes, and suddenly, you see the #MeToo movement is not with us. It felt absurd like the whole world was reaching a point of absurdity, and I felt it was something that needed to be fought against” [Hadar].


Ridicule has long been seen as a powerful weapon, often reserved for extreme situations. In Christianity, ridicule is generally viewed as sinful, except during war (Waller, 2006). In the Talmud, mockery is forbidden except against idol worship, reflecting its destructive power (Cohen, 2006). Early in Islam, Muhammad used ridicule as a tool of war, with poets crafting satirical attacks on enemies (Canadian Society of Muslims, n.d.). Thus, during the war against Hamas, participants used ridicule and humor as a weapon against Hamas and its supporters.


“The act of laughing carries a lot of meaning; some people may interpret it as contempt, but it is not. Laughing is a way of letting go, and when you laugh, you feel victorious. When you are scared, you cannot laugh because fear holds you back. But as soon as you start laughing, it’s a sign that you have moved past the fear stage, and now you can truly begin to win. So, I started uploading videos of fake phone calls in English. For example, when it was reported that Susan Sarandon said the rapes of women were “part of the context” and her agent fired her, I uploaded a video where I played her agent, calling her to fire her, and telling her she’s a great actress but just stupid. It really took off. After that, I started making similar calls to others in the headlines—Sinwar, the Red Cross, Roger Waters, the UN, Hamas, Starbucks, Harvard, and its president. Whenever there was a big news story, I quickly pretended to call them, and it was highly satirical. It felt amazing like I was confronting a common enemy” [Hadar].


Recognizing humor as a powerful weapon, participants described carefully checking and double-checking themselves before using it: “I tried to be very thoughtful and cautious with what I uploaded, asking myself countless questions-probably 50 questions, 50 thousand times-before posting a video.” [Ido]. In addition to carefully checking themselves, participants sometimes deleted videos when they felt the weapon of humor might backfire.




4.2.2 Dilemmas and boundary setting

The participants were greatly occupied with what is and is not appropriate in posting humorous content immediately after October 7th:“I try as little as possible to touch places that can hurt people. I do not want to do it online because it can reach so many people and I do not want anyone to get hurt” [Yoav]. The perception that the imaginary audience includes a variety of people in different situations requires them to be very cautious. From the analysis of the interviews, it is possible to outline several layers of boundaries that participants set for themselves, some of which resulted from negotiations with their audience.


4.2.2.1 A boundary of timing

An observance of the quantitative content analysis and the analysis of the interviews reveals that there may be a difference between the timing of humorous videos posted by common users compared to TikTok influencers. While many users uploaded humorous videos immediately, in the first days following the events, the interviewees, all influencers with high profile accounts, said that they have not seen fit to post humorous content for a long period after the events. Although they began posting on TikTok immediately, they postponed the humor content for a while: “Of course, we stopped with sketches and advertising content and whatever, and we just did “Hasbara” [promoting Israeli narrative abroad] … I think I posted other content than hasbara only after about a month and a half” [Noya].

A similar differentiation between mission activities and entertainment activities is illustrated in Hadar’s words: “At first, I really avoided [entertainment content]. I really avoided it. What I did was I was in a frenzy of uploading photos of missing persons, and that’s what I saw that all my colleagues started doing as well. Certainly not to joke and certainly not to laugh.”

The legitimacy to engage with humor is not set at a single point in time, but an ongoing negotiation that is also related to the context of the video. For example, Ido describes that even after he began posting humorous videos, there were some cases in which he felt it was still too early to post a video. He describes recording a TikTok video with a famous influencer, during which an alarm went off. They recorded the event and published it:

We posted the video and named it: “In the Safe Room with Noa Bog” [the influencer’s name], it went really well but I felt bad in retrospect that there was a siren, as if it was an exploitation of the situation and it still felt too early to me.



4.2.2.2 A boundary of content: potential harm to the recipients and the objects of humor

The perception of the differential sensitivity of the imagined audience led participants to consider the potential harm of the vulnerable among the recipients, indicating a form of therapeutic intuition and heightened emotional sensitivity to their audience’s psychological states:


“When there were abducted children in Gaza, I could not create contents that complain about my children. I will not laugh at, let us say, if I had a punch line about the public kindergarten, you are picking up the kids, it’s like a child in captivity, you cannot make captivity jokes anymore, prison jokes, you cannot have all these things that have to do with something that’s a bleeding wound. It is impossible, in any way. I cannot laugh at what it’s like to be a widow, I cannot laugh at what I’m not, God forbid I will not be either, but I can only laugh at the things I experience through my eyes, with a very high sensitivity to the people who are suffering around me. I cannot disconnect from it. And I do not want to either. Of course, I want to emphasize the absurdity of the injustice done to people, not the trauma that people are experiencing” [Noga].


This caution is not only regarding the humorous content, but also regarding the choice of words. Ido described how he carefully examined every word in the text, in order to make sure that the text did not contain words that might trigger his audience, demonstrating an intuitive understanding of trauma-informed communication (van der Kolk, 2014):


“At first, I wrote the word ‘at the funeral’ in the sketch, and then I wrestled with myself with this word. Is this a trigger? Is it okay? And I dwell for an hour only on the question of whether to replace the word ‘funeral’ with the word ‘Shiva’a’ or ‘memorial’.”


From another direction, Noya relates to her refraining from producing humorous content about a specific person or story: “I think I’ll laugh at almost everything. But I will not laugh at someone else’s specific personal story, because it’s not my place.”

Additionally, participants expressed solidarity with Israeli society as another dimension of their therapeutic sensitivity. By intentionally choosing not only what humor to omit but also what humor to create, they aimed to foster a sense of community resilience and collective emotional support during the ongoing conflict (Bleich et al., 2003; Mancini, 2019). Thus, humorous content served not merely as entertainment but also as a form of emotional affirmation and social solidarity, enhancing the therapeutic potential inherent in digital communication during traumatic public events (Naslund et al., 2020).



4.2.2.3 A boundary of content: the style of humor

The decision regarding the appropriate and inappropriate style of humor is a matter of dispute among the participants. Thus, there were those who defined black humor as “off-limits” due to the difficult events:


“In real life, one-on-one, I like all kinds of humor, I do not care, but in my videos I try as little as possible to touch things that can hurt people… So now black humor on the Internet is not… It can reach so many people and I do not want anyone to get hurt. I want them to laugh and have a good atmosphere. Because life is hard and heavy as it is” [Yoav].


Yoav points to the demarcation of the line between what is permitted “in real life” and what is forbidden in the online space. Ido, on the other hand, rejects this division:


“In performances, I like to go for black humor. I also like black humor on the Internet, and I love the fact that half the world is triggered, and half of the people explode with laughter more than with any other type of humor. And I think it’s also the most healing humor somehow, so specifically the things that are a little more painful. And I tried to just do this kind of humor, because that’s the humor that people recognize of me and it’s the kind of humor that I know how to convey a lot with, what I feel in the end. As far as I’m concerned, I’ve always thought that it’s okay to laugh at everything, but what I’ve understood from the past year on the Internet is that it’s okay to laugh at everything as long as it’s funny” [Ido].


Later in his remarks, he defines walking on the edge as something deliberate and preferred by him:


“Something in me likes to flirt with the border. With the limit of when it will be too much for people. And people will always have something to write, so especially during the war […] the reality was extreme enough for the content about it to be extreme… for me, the threshold will always be: if it makes me laugh, then it will probably make other people laugh” [ido].




4.2.2.4 A boundary of contextual implications: damage to the war effort and the image of the state

The sense of collectivism and mobilization was expressed not only in the style of humorous content, as illustrated above, but also in boundaries. For example, Alex describes a case in which he uploaded a humorous video against the backdrop of the war in Gaza, but after he raised concerns that “the video could spread and go viral.” he decided to delete it for fear that it would damage the country’s image.


“There were videos I uploaded and then deleted to avoid backlash on the global stage. For instance, there’s a trend where someone is asked, ‘Where do you live?’ and they respond, ‘In this apartment,’ followed by a question about their rent, which leads to revealing a rundown place. I filmed one inside Gaza that was both funny and heartbreaking. After about half an hour, I deleted it because I realized it could go viral worldwide. I did not want our country to face backlash because of it, so I removed that content” [Alex].


This response reflects the responsibility and awareness shown by Israeli content creators for the explosiveness of the platform on which they upload videos.






5 Discussion

Psychological research on well-being and quality of life has traditionally emphasized the impact of negative factors, such as adverse life stressors like the October 7th attack, which contribute to reduced well-being or the onset of psychopathology (Mahat-Shamir et al., 2018a; Mahat-Shamir et al., 2018b; Mahat-Shamir et al., 2023). However, over the past two decades, an alternative perspective rooted in developmental psychology has emerged, focusing on the personal, environmental, and contextual factors that enhance well-being, particularly under adversity or stress (Windle, 2011; Zautra et al., 2008). This perspective, termed resilience, is defined as “the process of effectively negotiating, adapting to, or managing significant sources of stress or trauma, facilitated by assets and resources within the individual, their life, and environment” (Windle, 2011, p. 153). Resilience has been studied across the lifespan using a multidisciplinary approach. Few resilience researchers have identified a sense of humor as a distinct protective factor in resilience. However, humor researchers have long acknowledged its value as a coping mechanism for navigating life’s challenges (see for example: Abbasi, 2017; Cherry et al., 2018).

This study examined the role of humor in building resilience in a major national trauma event, and the role of TikTok as a creative platform enabling creators to communicate through humor with the local audience, international audiences, and above all-with themselves. It offers a unique contribution to the growing body of scholarship on digital humor in times of crisis by examining not only the sociological functions of humor during a national trauma, but also the role of platform-specific structures in shaping the ways humor is produced, framed, and circulated. Rather than treating TikTok as a neutral channel, we highlight how its affordances (algorithmic amplification, trend-based formatting, and participatory audiovisual culture) condition and constrain humorous expression, particularly under the heightened emotional climate of war and public trauma. In doing so, the study situates humor as a form of platformed performance, deeply entangled with the logic and limitations of the medium through which it is expressed.

A further contribution of this study lies in its integrative methodological design. By combining a large-scale quantitative content analysis of 257 humorous TikTok videos with in-depth qualitative interviews with content creators, we provide a multi-layered, polyphonic perspective that addresses both what was published and why and how it was created. This dual lens enables a richer understanding of the psychological, social, and ethical considerations involved in humor production during crisis. Importantly, the study was conducted in close temporal proximity to the traumatic events of October 7th, allowing us to capture reflections, motivations, and dilemmas as they unfolded, rather than retrospectively. The interviews reveal not only creators’ efforts to lift morale or entertain, but also their intense negotiations around timing, tone, audience sensitivity, and moral responsibility.


5.1 Humorous expression on TikTok as a response to public and personal trauma

The primary and significant conclusion of this study highlights the fascinating-albeit well-known-phenomenon of individuals using humor even in the immediate aftermath of, and during, severe personal and collective trauma (Kuiper et al., 2014; Pande, 2014). Moreover, this study adds a novel dimension to this phenomenon by demonstrating that this function of humor is not confined to interpersonal dynamics (Ostrower, 2015) or mediated yet limited forms of communication (Kantar, 2018). Instead, it extends to a broad array of humorous expressions on a public, interactive, and multifaceted platform like TikTok, involving diverse audiences and meanings. This platform facilitated humor both through ordinary users and prominent social media influencers, emphasizing its role in resilience-building and coping in times of extreme collective distress.

The findings indicate that the humorous content tends to follow the rules of the platform: Trends, TikTok formats and Parodies were quite dominant, suggesting that while everything was not normal for the creators, they still used familiar platform practices and formats. During the immediate period following the trauma, creators mostly aimed for lifting the spirits of their followers and themselves by posting morale boosting content and avoiding controversial and hurtful topics. Profiling classes of humor content reveals that civilians and soldiers used humor differently in their videos: When civilians offer self-deprecating content, it revolves around coping, getting ready, stressing out from the war at the home-front. Soldiers also used self-deprecating humor, but focused on the frontline and the army routine. This seemingly expected distinction is not necessarily obvious: the great majority of civilians in Israel were once soldiers, are highly familiar with the army routine and every Israeli has close relatives that were recruited for the frontlines. Therefore, there is quite little real distinction between soldiers and civilians in Israeli society. Still, the content differs significantly.

Additionally, videos featuring parodies, satire, and superiority humor were mostly posted by civilians. Civilians also were more likely to offer collective humor to reinforce sense of belonging, pride and social cohesion, sometimes at the expense of an “other” who is mocked, criticized or ridiculed. The low rate of satirical videos is interesting when considering that the mainstream media did engage quite a lot with criticism of international supporters of Hamas, anti-Israel sentiments, but most of all-inward criticism aimed mostly at the government for not preventing the horrible massacre and not functioning at the time or the events (Karniel, 2024). Still, creators felt that TikTok was not the right platform for pungent satire and the time was not right for criticism, especially one directed inward. This type of content did not belong within the rules and boundaries of the platform.



5.2 Political silence and therapeutic presence: navigating crisis through humor

The overall characteristics of humorous manifestations, along with the relative absence of political content, indicate a significant departure from how the platform’s political affordances have been characterized in prior research. Previous studies have highlighted TikTok’s capacity for ideological expression and institutional critique, especially through creative formats such as remix, audiovisual parody, and trend-based engagement (Literat and Kligler-Vilenchik, 2023). Other works have demonstrated how these formats can subvert dominant narratives and facilitate media criticism (Literat et al., 2022), and how algorithmic amplification may at times even support, rather than suppress, political or activist content (Grandinetti and Bruinsma, 2023). Despite this potential, it appears that during the initial stages of the October 7th war, such expressive capacities were largely left untapped when it came to inward-facing political satire or critique. As noted above, the quantitative analysis indicates a clear absence of overt political content directed at domestic leadership. The few instances of satire were primarily targeted at external enemies rather than internal institutions or figures.

This gap can be understood in light of the creators’ own accounts, which highlight several interrelated factors contributing to their self-restraint. For instance, the sensitive presence of bereaved families and hostages on the platform created a moral atmosphere in which humorous or satirical content—even if legitimate—risked being perceived as offensive or inappropriate. On a deeper level, the traumatic nature of the events—marked by extreme brutality and mass civilian casualties—triggered a heightened sense of existential anxiety and led to an urgent collective need for national solidarity and resilience. Within this emotionally charged context, political satire was often seen as inappropriate and divisive.

Indeed, when mortality is salient, people seek symbols that reaffirm a shared worldview (Greenberg et al., 1990, 1992). The TikTok videos produced by Israeli creators follow this pattern, emphasizing a unified Israeli identity and collective solidarity. In doing so, they nurtured community resilience, emotional cohesion, and morale boosting, offering a therapeutic message to fellow Israelis coping with the horrors and uncertainty of war (Bleich et al., 2003; Mancini, 2019). By refraining from satire and inward-facing criticism that may fracture that shared identity and perhaps weaken the sense of solidarity, TikTok creators appeared to curate a “we-code” of humor, focused on morale-boosting and benign self-deprecation. This restraint, we argue, is in itself a form of collective defense mechanism: it shores up a valued social self precisely when that self is threatened, reduces existential anxiety, and in turn facilitates psychological recovery. Our findings thus extend existing humor scholarship by showing that not only the presence of affiliative jokes but also the deliberate absence of internal satire and dark humor can foster communal resilience in digital spaces during the early phases of an ongoing war.

From the creators’ perspective, TikTok was not experienced as a platform detrimental to users’ well-being (Kagan et al., 2025; McCrae et al., 2017; Shan et al., 2021), but rather as a therapeutic space. While adhering to platform conventions, creators employed humor as a form of self-therapy, soothing their own wounds while simultaneously recognizing that their content also offered comfort, strength, and a sense of belonging to their followers. The act of creating and posting content became a method of trauma processing: by articulating their experiences through humor, they not only navigated their own emotional pain but also cultivated a communal space of shared solace. As they became more aware of their significance for others in distress, many came to see their content as a form of moral support—meant to uplift spirits and provide emotional escape for their immediate and proximate audiences. As awareness of TikTok’s international reach grew, some creators deliberately adapted their messages, crafting humorous yet persuasive content aimed at global viewers.

This decision to target international audiences corresponds with a wide public This decision to target international audiences corresponds with a wide public debate in Israel, criticizing the Israeli public diplomacy (“Hasbara”) in being too weak, responsive rather than reactive, focused on explaining rather than influencing opinions, and actively losing the war on public opinion.3 However, this creative process was far from spontaneous; it was highly calculated, marked by uncertainty, and heightened emotional sensitivity. In negotiating these complexities, participants actively engaged in resilience-building practices. Writing and producing content thus functioned not only as personal coping mechanisms but also as acts of communal caregiving. For both the creators and their audiences, humor became a weapon against despair and a fragile but vital lifeline amid unimaginable horror.

In other words, political expression on TikTok is shaped not only by the platform’s technical and algorithmic infrastructure (Grandinetti and Bruinsma, 2023), but also by historically contingent sociopolitical dynamics, evolving communal norms, and affective atmospheres that emerge in moments of collective crisis.



5.3 Ethical boundaries and collective taste of humor during times of trauma

The sensitivity of the moment and the effort to avoid causing harm led content creators to draw layered boundaries around the use of humor during the traumatic period of war. Some of these boundaries were based on personal judgment and emotional assessment, while others emerged through implicit negotiations with the audience. These boundaries concerned multiple dimensions: the timing of humor and its proximity to the traumatic events; the target of the joke and its perceived appropriateness; the style or tone of humor employed; and the contextual implications, such as potentially undermining the national war effort or upsetting bereaved families. In drawing these moral lines, creators sought to resolve the social and ethical tensions associated with humorous expression amid national grief, uncertainty, and collective vulnerability.

The restraint around political satire and boundary-pushing humor exemplifies how communities construct symbolic boundaries and collective taste regimes—normative distinctions about what is considered morally appropriate or inappropriate. These boundaries tend to sharpen during periods of crisis, when collective norms converge around values such as solidarity, respect, and moral duty (Bourdieu, 1984; Lamont, 1992). The decisions made by content creators in our study reflect such boundary work and are especially notable for their deliberate and self-reflexive character.

This dynamic also resonates with the Benign Violation Theory (McGraw and Warren, 2010), which suggests that humor arising from violation, such as tragedy or transgression, is acceptable only when perceived as non-threatening, typically requiring a certain degree of psychological distance from the violation. While our findings affirm that creators actively negotiated forms of distance (temporal, emotional, and symbolic), the presence of humorous content mere days after the traumatic events complicates the stricter interpretations of this theory. It may suggest that psychological distance is not the sole moderator of humor’s acceptability; rather, its reception is also shaped by the perceived function of the humor (e.g., support vs. critique), the intended audience, and the collective emotional climate. In other words, the boundaries of legitimate humor in times of crisis are not only psychological but also sociocultural, defined through symbolic distinctions, emotional atmospheres, and evolving community norms.




6 Limitations and future research directions

In this study, we interviewed a small sample of seven influencers to explore creators’ motivations, decisions and experiences, and complement our analysis of the videos. We acknowledge that this sample may not be regarded as representative of Israeli content creators who engaged with the war by posting humorous content. Future research could extend the examination of influencers’ perspectives by including larger, more diverse samples of influencers. Research could focus on the dynamics of humor in interactive digital platforms during crises by examining a broader range of conflicts, crises (e.g., natural disasters) and cultural contexts (e.g., different regions or cultures). Additionally, it is essential to explore the gendered perspective on the use and dissemination of humor on TikTok during collective trauma, given the well-documented gender differences in humor usage (Hofmann et al., 2023), as well as a focused inquiry into the mechanisms of legitimation (Van Leeuwen, 2007; Zeeuw, 2020) adopted by social media influencers to justify the use of humor in such contexts. As this research focused primarily on the creators and the content they created, an examination of the perceptions and response of the audience, TikTok or social media users who consumed war-related content, can offer insights into their desired content and how they were emotionally and psychologically affected by humorous content they consumed on these platforms.
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Purpose: Given the increasing rates of mobile phone addiction (MPA) among university students, identifying the psychological processes that contribute to this phenomenon is of vital importance for prevention and intervention. This research employs a longitudinal approach to empirically investigate the causal relationships between shyness, loneliness, and mobile phone addiction in college students.
Methods: From July 2024 to March 2025, a 9-month, three-wave longitudinal survey was conducted among 404 Chinese college students using the Cheek and Buss Shyness Scale, Emotional Versus Social Loneliness Scales, and the Mobile Phone Addiction Tendency Scale.
Results: (1) The synchronous and cross-lagged correlations among shyness, loneliness, and MPA were significant. (2) The direct predictive effect of shyness on MPA was found to be unstable, whereas MPA consistently predicted shyness. (3) Shyness consistently predicted loneliness, but the predictive effect of loneliness on shyness was found to be unstable. (4) Loneliness and MPA were found to be mutually predictive of each other. (5) T1 shyness significantly predicted T3 MPA through T2 loneliness; however, T3 MPA did not predict T3 shyness through T2 loneliness.
Conclusion: Reducing shyness and loneliness can help alleviate MPA in college students, promoting their psychological and behavioral health. MPA may exacerbate loneliness and shyness, and early identification and intervention can help break this vicious cycle.

Keywords
shyness, loneliness, mobile phone addiction, longitudinal study, Chinese university students


1 Introduction

With the rapid advancement of technology and ongoing innovations in smart technologies, China recorded approximately 1.091 billion mobile internet users by December 2023 (China Internet Network Information Center, 2024). Although mobile phones have substantially enhanced convenience in daily life, the excessive use of these devices has emerged as an increasingly critical global public health concern. MPA is defined as an individual’s inability to control their excessive and frequent use of mobile phones (Kwon et al., 2013). In recent years, MPA has become particularly prominent among Chinese university students, which is closely related to their unique social context. Most Chinese university students study away from home and live apart from their families, resulting in relatively loose parental supervision. Additionally, college students in China typically face less academic workload and pressure, and have ample discretionary time, creating favorable conditions for frequent smartphone use and thus increasing the risk of addiction (Chi et al., 2016). Meanwhile, the negative impacts of MPA have become increasingly prominent, with existing research confirming its detrimental effects on college students’ physical health, mental health, and sleep quality (Mei et al., 2023). Consequently, identifying the potential risk factors associated with MPA and elucidating its underlying mechanisms is of considerable theoretical and practical significance for its prevention and intervention.

Extant studies have identified shyness and loneliness as two pivotal psychological predictors of MPA (Bian and Leung, 2015). Shy individuals, in order to cope with discomfort experienced in social situations, are inclined to use mobile phones as an escape from face-to-face interactions, thereby increasing the risk of developing MPA (Bian and Leung, 2015; Enez Darcin et al., 2016). Similarly, individuals with elevated levels of loneliness may gravitate toward the virtual world to compensate for the absence of connection and support in their offline social lives (Yao and Zhong, 2014). Furthermore, research suggests that shyness may indirectly affect MPA through loneliness, with loneliness as a mediating variable between the two (Aktaş and Yılmaz, 2017). Individuals with shyness tend to withdraw from and avoid real-life social interactions, making it difficult for them to obtain adequate social support. As a result, they are more likely to experience elevated levels of loneliness, which further drive them to use their smartphones more frequently in search of virtual belonging, thereby increasing the risk of MPA. On the other hand, MPA may also undermine individuals’ real-life social skills and reduce their self-efficacy, leading to greater feelings of loneliness and social difficulties, which further exacerbate shyness (Tian et al., 2018).

Although previous studies have elucidated the relationships among shyness, loneliness, and MPA, most of this research has adopted cross-sectional designs, relying on data collected simultaneously to infer associations among variables. Such approaches are limited in their ability to accurately reveal the causal ordering and dynamic developmental processes among shyness, loneliness, and MPA. Therefore, based on the existing research, the present study employs a longitudinal cross-lagged design to systematically examine the influence mechanisms of individual trait factors (shyness) and psychological states (loneliness) on MPA. This study aims to uncover the dynamic interactive relationships and potential mediating pathways among these three variables. By conducting an in-depth analysis of the causal pathways among variables, this research seeks to advance the understanding of the mechanisms through which shyness and loneliness contribute to the development of MPA, thereby providing theoretical foundations and practical guidance for targeted psychological interventions and behavioral correction programs in higher education settings.


1.1 Association between shyness and MPA

Shyness, a distinct and profound personality trait, is primarily characterized by tension, apprehension, and discomfort experienced in social situations (Zimbardo, 1977). Cognitively, shyness manifests as heightened sensitivity and an excessive concern with others’ perceptions and attitudes; emotionally, it is associated with a fear of negative evaluation by others, often leading to anxiety, unease, and other negative emotional states (Crazier, 1979); behaviorally, it is reflected in social inhibition and the avoidance or withdrawal from social interactions. In recent years, with the widespread adoption and advancement of mobile phones, individuals with high levels of shyness have increasingly turned to mobile phones as a means of alternative social engagement when confronted with social pressures, drawing scholarly attention to the relationship between shyness and MPA.

Although prior work has largely examined the link between shyness and MPA, the majority of investigations have relied on one-way path analysis, either examining the influence of shyness on MPA (Chen et al., 2021; Li et al., 2022) or the effect of MPA on shyness (Eroğlu et al., 2013). However, such unidirectional causal assumptions may overlook the potential dynamic and reciprocal interactions between these two variables. Theoretically, shyness may lead individuals to engage more frequently with mobile phones as a strategy to avoid real-world social interactions, thereby increasing the risk of addiction. Conversely, MPA, by impairing social skills and further promoting avoidance of face-to-face communication, may, in turn, exacerbate levels of shyness. Therefore, the relationship between shyness and MPA is likely to be bidirectional and mutually reinforcing. Accordingly, Hypothesis 1 is proposed: Shyness and MPA are dynamically and bidirectionally associated.



1.2 Association between shyness and loneliness

Numerous studies have indicated that individuals with high levels of shyness often exhibit greater social anxiety and lower self-esteem in social interactions (Cowden, 2005; İme et al., 2024) and frequently encounter difficulties in establishing and maintaining interpersonal relationships. Among the various adverse outcomes associated with shyness, loneliness is among the most prevalent (Ashe and McCutcheon, 2001; Jackson et al., 2002). Loneliness is an emotional experience resulting from the unmet needs for intimacy and social connection (Russell et al., 1980). This negative emotional state emerges when there is a marked gap between the social connections an individual hopes to have and those they actually experience, in terms of both quality and quantity.

In recent years, scholars have explored how shyness relates to loneliness, with research indicating that people who exhibit greater shyness are more prone to experiencing heightened feelings of loneliness (Jackson et al., 2002; Wang et al., 2020). Shy individuals, often due to a lack of self-confidence and social skills (Crazier, 1979), frequently display behaviors such as withdrawal, hesitation, and self-deprecation during face-to-face interactions. This tendency toward social avoidance significantly reduces opportunities for establishing deep interpersonal connections, intensifying feelings of loneliness.

Although shyness is typically regarded as an antecedent of loneliness, some studies have suggested that loneliness may, in turn, influence levels of shyness. Prolonged experiences of loneliness can undermine individuals’ social self-efficacy and self-confidence (Al Khatib, 2012), leading to increased negative expectations in social situations, such as fears of rejection or negative evaluation. These anxieties manifest behaviorally as social avoidance and withdrawal, hallmark characteristics of shyness. Therefore, loneliness may not only be an outcome of shyness but also contribute to its development. Accordingly, Hypothesis 2 is proposed: Shyness and loneliness are dynamically and bidirectionally associated.



1.3 Association between loneliness and MPA

Loneliness affects individuals’ emotional states and profoundly impacts their daily behaviors, particularly mobile phone use. Research has shown that loneliness positively predicts MPA (Dayapoglu et al., 2016). Individuals with high levels of loneliness, who often find it difficult to obtain sufficient social support and close relationships in real life, tend to seek emotional compensation and social connection through mobile phone social applications. Such compensatory use significantly increases the risk of developing MPA (O’Day and Heimberg, 2021). In addition, to alleviate the negative emotions associated with loneliness, lonely individuals are often drawn to entertainment activities such as online gaming, online shopping, and watching short videos (Luo et al., 2022; Kwon et al., 2011; Whitty and McLaughlin, 2007; Zhao and Kou, 2024). Although college students may initially use mobile phones to mitigate negative emotions, seek social support, or pursue entertainment, a lack of proper control and intervention over such usage patterns can progressively lead to the development of MPA.

However, MPA may also predict loneliness (Su and He, 2024). On one hand, excessive reliance on the internet or mobile phones may impair individuals’ social adaptation abilities (Zhao et al., 2022), resulting in reduced perceived social support in real-world settings and thereby intensifying feelings of loneliness. On the other hand, the instant gratification derived from immersion in virtual environments may lead individuals to avoid real-life interpersonal interactions, further exacerbating their sense of social isolation. Therefore, loneliness may serve not only as a precursor to MPA but also as one of its consequences. Accordingly, Hypothesis 3 is proposed: Loneliness and MPA are dynamically and bidirectionally associated.



1.4 Mediating role of loneliness in the association between shyness and MPA

Individuals with shyness tend to avoid face-to-face social interactions due to concerns about social failure or negative evaluation, which leads to greater difficulties and challenges in interpersonal relationships. Such barriers in real-life social contexts often hinder them from obtaining adequate social support, thereby increasing their experience of loneliness (Zhao et al., 2013). In the digital age, mobile phones offer shy college students a low-pressure and highly controllable channel for online socialization, enabling them to express themselves more freely and establish virtual connections, thus partially compensating for the lack of real-life social interactions (Elhai et al., 2017). In addition, the abundant information resources and entertainment content available on smartphones can help distract attention and alleviate the negative emotions caused by social anxiety or loneliness (Zhou and Shen, 2024). However, long-term reliance on such online interaction patterns, although able to temporarily relieve emotional loneliness and stress, may also weaken real-world social skills, reinforce emotional dependence on mobile phones, and increase the risk of MPA (Zhang et al., 2023). Existing studies have indicated that loneliness is not only a key factor driving shy individuals to use mobile phones, but may also serve as a mediator in the relationship between shyness and MPA; that is, shyness increases individuals’ dependence on mobile phones by heightening their sense of loneliness. Based on the above theoretical and empirical foundations, Hypothesis 4 is proposed: Loneliness significantly mediates the longitudinal pathway from shyness to MPA.

Conversely, loneliness may also mediate the influence of MPA on shyness. Specifically, individuals with MPA tend to devote substantial time and energy to virtual social activities, which often reduces opportunities for real-world social engagement (Kuss and Griffiths, 2011). This substitution may increase discomfort and anxiety in in-person interactions, thereby triggering social avoidance behaviors that eventually intensify feelings of loneliness and shyness. Accordingly, Hypothesis 5 is proposed: Loneliness significantly mediates the longitudinal pathway from MPA to shyness.




2 Materials and methods


2.1 Participants and procedures

The present study was approved by the Ethics Committee of ChangJi College. Before the formal survey, the study’s purpose and procedures were explained to the schools, teachers, and participants, and informed consent was obtained. Participants were informed that they could voluntarily continue participating or withdraw from the study at any stage. Data were collected through paper-based questionnaires administered during class sessions beginning in July 2024. The longitudinal tracking was conducted over 9 months across three time points: July 2024 (T1), November 2024 (T2), and March 2025 (T3). Initially, a total of 546 college students participated in the study. After excluding 142 students who withdrew midway or provided incomplete responses, the final sample comprised 404 students (127 males and 277 females).



2.2 Measures


2.2.1 Cheek and buss shyness scale (CBSS)

Shyness was assessed using the CBSS, originally developed by Cheek and Buss and later adapted for Chinese university students by Xiang et al. (2018). This unidimensional scale comprises 13 items and employs a five-point Likert response format, with higher scores indicating greater shyness. Sample items for this scale include: “I often feel uncomfortable at parties or other social gatherings”; “It takes me a long time to overcome my shyness in new situations.” The Chinese version has demonstrated satisfactory psychometric properties in previous studies (Zhao et al., 2012, 2013). The Cronbach’s α values for shyness across three time points were 0.898, 0.884, and 0.887.



2.2.2 Emotional versus social loneliness scales (ESLS)

Loneliness was assessed using the ESLS, developed by Wittenberg based on Weiss’s theoretical framework and revised by Wang et al. (1999) for use in Chinese samples. This scale comprises 10 items and adopts a five-point Likert response format. Sample items for this scale include: “I feel that I do not really belong to my group of friends”; “No one maintains a special relationship with me that makes me feel understood.” The Chinese version of the ESLS has shown satisfactory reliability and validity (Kong and You, 2013). The Cronbach’s α values for loneliness across three time points were 0.873, 0.901, and 0.904.



2.2.3 Mobile phone addiction tendency scale (MPATS)

Mobile phone addiction was assessed using the MPATS developed by Xiong et al. (2012) to evaluate MPA tendencies among college students. This scale comprises 16 items and adopts a five-point Likert response format. Sample items for this scale include: “I feel uncomfortable if I am without my mobile phone for a long period of time”; “My mobile phone feels like a part of me; without it, I feel as if something is missing.” The Chinese version of the MPATS has demonstrated satisfactory reliability and validity (Xiong et al., 2012). The Cronbach’s α values for MPA across three time points were 0.875, 0.871, and 0.871.




2.4 Data analysis

Data were analyzed using SPSS 25.0 and AMOS 24.0. The specific analytical procedures were as follows: First, SPSS 25.0 was used to conduct reliability analysis, common method bias testing, and correlation analysis for each study variable, in order to explore the basic relationships and internal associations among the variables. Subsequently, a cross-lagged panel model was constructed using AMOS 24.0, and maximum likelihood estimation was employed to examine the cross-lagged effects among the variables, thereby verifying the dynamic causal relationships. To further assess the indirect effects between variables within the model, a bootstrap analysis was conducted to ensure the reliability and statistical significance of the mediation effects.




3 Results


3.1 Common method bias test

The Harman single-factor test was conducted to examine common method bias. The results indicated that the number of factors with eigenvalues greater than 1 in the three rounds of testing were 6, 7, and 7, respectively. The percentage of variance explained by the first unrotated factor in each round was 22.51, 21.87, and 20.02%, all below the critical threshold of 40%. Thus, no common method bias was found in any of the three measurements of this study.



3.2 Descriptive and correlation analysis

Descriptive statistics and correlation analyses were performed for all variables, and the results are presented in Table 1. (1) Stability of Correlations: The correlations of shyness across the three testing points were significant and positive: T1 shyness with T2 shyness (r = 0.28), T1 shyness with T3 shyness (r = 0.19), and T2 shyness with T3 shyness (r = 0.30), all significant at P < 0.001. The correlations of loneliness across the three testing points were also significant and positive: T1 loneliness with T2 loneliness (r = 0.32), T1 loneliness with T3 loneliness (r = 0.17), and T2 loneliness with T3 loneliness (r = 0.28), all significant at P < 0.001. Regarding MPA, the correlations across the three testing points were significant and positive: T1 MPA with T2 MPA (r = 0.30), T1 MPA with T3 MPA (r = 0.38), and T2 MPA with T3 MPA (r = 0.23), all significant at P < 0.001. (2) Synchronicity of Correlations: In the first round of testing, T1 shyness, T1 loneliness, and T1 MPA were significantly correlated with each other (P < 0.001). In the second round, T2 shyness, T2 loneliness, and T2 MPA were significantly correlated (P < 0.001). In the third round, T3 shyness, T3 loneliness, and T3 MPA were significantly correlated (P < 0.001) (see Table 1). These results suggest that shyness, loneliness, and MPA exhibit cross-time stability and synchronicity of correlations, making them suitable for cross-lagged analysis.


TABLE 1 Descriptive statistics and correlation analysis of all variables (n = 404).


	
	1
	2
	3
	4
	5
	6
	7
	8
	9





	1. T1 shyness
	1
	
	
	
	
	
	
	
	



	2. T1 loneliness
	0.29***
	1
	
	
	
	
	
	
	



	3. T1 MPA
	0.29***
	0.34***
	1
	
	
	
	
	
	



	4. T2 shyness
	0.28***
	0.29***
	0.41***
	1
	
	
	
	
	



	5. T2 loneliness
	0.28***
	0.32***
	0.44***
	0.29***
	1
	
	
	
	



	6.T2 MPA
	0.15***
	0.28***
	0.30***
	0.24***
	0.25***
	1
	
	
	



	7.T3 shyness
	0.19***
	0.23***
	0.30***
	0.30***
	0.17***
	0.22***
	1
	
	



	8.T3 loneliness
	0.17***
	0.17***
	0.23***
	0.23***
	0.28***
	0.21***
	0.17***
	1
	



	9.T3 MPA
	0.27***
	0.27***
	0.38***
	0.31***
	0.32***
	0.23***
	0.21***
	0.25***
	1



	M
	2.75
	1.98
	2.49
	2.64
	1.89
	2.80
	2.74
	2.11
	3.05



	SD
	0.69
	0.66
	0.52
	0.84
	0.77
	0.50
	0.79
	0.77
	0.54






***P < 0.001; T1, T2, and T3 represent Time Point 1, Time Point 2, and Time Point 3, respectively. Column numbers (1–9) correspond to the same variables as those indicated in the row headings.






3.3 Cross-lagged analysis of shyness, loneliness, and MPA in college students

A cross-lagged effects model was constructed using AMOS 24.0 software, and maximum likelihood estimation was employed to examine the model fit. The model fit indices revealed: χ2 = 61.15, df = 15, χ2/df = 4.08, P < 0.001; goodness-of-fit indices: GFI = 0.96, AGFI = 0.89, CFI = 0.92, ILI = 0.92; root mean square error of approximation (RMSEA) = 0.087. These model fit indices confirm that the constructed cross-lagged effects model demonstrates good fit and adaptability (Hou et al., 2004). Using the path coefficients from the cross-lagged effects model, we investigated the asynchronous relationships between shyness, loneliness, and adolescent MPA. (1) T1 shyness had a significant effect on T2 loneliness (β = 0.13, P < 0.05), but no significant effect on T2 MPA (β = 0.03, P > 0.05). T1 loneliness significantly influenced T2 shyness (β = 0.13, P < 0.05) and T2 MPA (β = 0.19, P < 0.001). T1 MPA significantly affected T2 shyness (β = 0.16, P < 0.001) and T2 loneliness (β = 0.22, P < 0.001). (2) T2 shyness significantly influenced T3 loneliness (β = 0.14, P < 0.01) and T3 MPA (β = 0.24, P < 0.001). T2 loneliness significantly influenced T3 MPA (β = 0.23, P < 0.001), but had no significant effect on T3 shyness (β = 0.06, P > 0.05). T2 MPA had no significant effect on T3 shyness (β = 0.15, P > 0.05) or T3 loneliness (β = 0.13, P > 0.05) (Figure 1). Following the methodology used in previous studies that analyzed causal relationships between variables with cross-lagged models, and based on the path coefficients, it can be concluded that shyness and loneliness are antecedent factors of MPA in college students. Furthermore, shyness also serves as a precursor to loneliness. From the temporal sequence of relationships between variables, loneliness plays a mediating role in the pathway from shyness to adolescent MPA. Bootstrap analysis showed that T2 loneliness (ab = 0.058, P = 0.001, 95% CI = [0.035, 0.090]) had a significant indirect effect in predicting T3 MPA by T1 shyness.


[image: Path diagram illustrating relationships among shyness, loneliness, and mobile phone addiction (MPA) across three time points, with arrows representing standardized coefficients, solid lines for significant and dashed lines for nonsignificant paths, asterisks denoting significance levels, and all variables measured at T1, T2, and T3.]
FIGURE 1
Standardized structural model of longitudinal cross-lagged panel analysis. *P < 0.05, **P < 0.01, ***P < 0.001. Solid lines represent significant relationships, while dashed lines represent non-significant relationships.





4 Discussion


4.1 Reciprocal relationship between shyness and MPA

This study utilized a cross-lagged panel model to examine the longitudinal relationship between shyness and MPA among Chinese college students. Findings indicated a reciprocal and evolving link between the two variables. However, the predictive effect of shyness on MPA was inconsistent across time points; specifically, shyness at T1 did not significantly predict MPA at T2, whereas shyness at T2 did predict MPA at T3. These findings suggest that shyness may, to some extent, predict tendencies toward MPA among college students. One possible explanation is that shy individuals typically have smaller social networks, engage in fewer social interactions, and experience lower levels of social support (Crozier, 2002; Lazarus, 1982). According to cognitive-behavioral theory, behavioral patterns are influenced by internal cognitive frameworks. Shy individuals often exhibit cognitive biases, such as negative self-perceptions regarding their social competence or exaggerated perceptions of threats in social contexts, contributing to social avoidance behaviors. The anonymity, convenience, and escapism afforded by the Internet and mobile phones make these technologies particularly attractive to shy individuals (McKenna and Bargh, 1999). In contrast to face-to-face conversations, online communication affords individuals more control over response timing, allowing thoughtful reflection and message refinement. This temporal flexibility can meaningfully reduce social pressure. However, over time, such avoidance-based coping strategies may evolve into dependence, eventually leading to MPA. Although there is an association between shyness and MPA, the predictive relationship is not consistently stable. Multiple mediating factors may moderate this instability. Previous research has highlighted the mediating roles of social anxiety and loneliness (Bian and Leung, 2015; Li et al., 2022). Self-regulation and the satisfaction of basic psychological needs have been identified as pivotal mediators in the link between shyness and MPA (Chen et al., 2021; Sun and Yu, 2024). Therefore, the influence of shyness on MPA is not a simple causal relationship but rather a complex process regulated by multiple interacting psychological mechanisms.

On the other hand, MPA is not merely a potential outcome of shyness; it may also act as an antecedent. Specifically, MPA at T1 significantly predicted shyness at T2, and MPA at T2 significantly predicted shyness at T3, consistent with previous research findings (Jiang et al., 2023). College students with MPA tend to immerse themselves in virtual social environments for extended periods, resulting in a significant reduction in real-world social engagement, which restricts the development of social skills (Tetik et al., 2025). Deficits in interpersonal competence may, in turn, trigger heightened unease and tension during in-person interactions, thereby reinforcing shy behavior. Furthermore, individuals accustomed to expressing themselves and interacting through mobile phones may experience difficulties adapting to in-person communication. In summary, the relationship between shyness and MPA is not unidirectional but rather a bidirectional, dynamic, and evolving process, shaped by the interplay of multiple psychological mechanisms and behavioral pathways. Thus, Hypothesis 1 was partially supported.



4.2 Reciprocal relationship between shyness and loneliness

This study demonstrated a mutual influence between shyness and loneliness. Over time, higher levels of shyness consistently contributed to increased feelings of loneliness among college students. Specifically, shyness at T1 predicted loneliness at T2, and shyness at T2 predicted loneliness at T3, consistent with previous research findings (Davis, 2001). At the behavioral level, shy individuals tend to withdraw from social engagement as a result of low self-confidence in real-life social situations (Crozier, 1990). The college years are a critical period for individual socialization, during which it is essential to actively build social networks to adapt to broader social development. However, the social withdrawal exhibited by shy college students impedes this process, thereby intensifying experiences of loneliness. At the cognitive level, shy students often negatively evaluate their social competence and display cognitive biases during social information processing. In particular, when faced with ambiguous or neutral social cues, they are prone to negative attributions, such as interpreting others’ silence or indifference as rejection or disapproval (Blöte et al., 2019). Such negative self-evaluation and biased interpretation of others’ intentions not only heighten individuals’ feelings of insecurity and anxiety in social situations, but also lead them to avoid interactions or remain silent as a means of preventing potential negative outcomes (Alden and Taylor, 2004). This persistent avoidance behavior inadvertently reduces opportunities for social support and positive interactions, thereby exacerbating feelings of loneliness.

When examining the inverse effect of loneliness on shyness, the results indicate that its predictive effect exhibits both stage-specificity and instability. Specifically, loneliness at T1 significantly predicted shyness at T2, whereas loneliness at T2 did not significantly predict shyness at T3. Although loneliness can exacerbate social anxiety and avoidance behaviors in the short term, thereby increasing shyness (Tian et al., 2018), in the long term, loneliness primarily reflects individuals’ subjective experience of lacking social connections, whereas shyness is more related to self-evaluations of social competence and concerns about negative evaluation in social situations. More specifically, loneliness often motivates individuals to actively seek social support to alleviate feelings of inner emptiness, whereas shy individuals tend to avoid social interactions due to concerns about social failure or negative evaluation (Ashe and McCutcheon, 2001; Perlman and Peplau, 1981). Therefore, the influence of loneliness on shyness is more likely to be characterized by stage-specific and unstable dynamics, and Hypothesis 2 in this study was only partially supported.



4.3 Reciprocal relationship between loneliness and MPA

The findings indicated a reciprocal, time-lagged association between loneliness and MPA. Loneliness significantly and positively predicted subsequent stages of MPA among college students over time. Specifically, loneliness at T1 predicted MPA at T2, and loneliness at T2 predicted MPA at T3, consistent with previous research findings (Tian et al., 2018). According to self-determination theory, individuals possess three basic psychological needs: autonomy, competence, and relatedness. Loneliness, as a manifestation of unmet relatedness needs, drives college students to seek alternative mechanisms for social compensation. In this process, mobile phones serve as a substitute for real-world social interaction, allowing individuals to obtain social support through virtual activities such as liking, commenting, and messaging, thereby alleviating feelings of loneliness. Additionally, from an emotion regulation standpoint, loneliness is frequently linked to adverse emotional states, including depression, anxiety, and a sense of emptiness (Cacioppo and Cacioppo, 2018; Elhai et al., 2017). Due to their convenience and immediacy, mobile phones provide a wide range of online activities, such as entertainment browsing and online gaming, which can quickly fulfill the emotional needs of lonely individuals and temporarily relieve negative emotions. This immediate positive reinforcement gradually strengthens an internal reliance on mobile phones as the primary tool for emotional management, ultimately leading to the development of MPA.

Mobile phone addiction was also found to significantly and positively predict loneliness over time. Specifically, MPA at T1 predicted loneliness at T2, and MPA at T2 predicted loneliness at T3. Excessive use of mobile phones reduces actual interactions with friends and family, weakening face-to-face communication skills and diminishing the quality of real-world interpersonal relationships, ultimately increasing feelings of loneliness (Twenge et al., 2019). Thus, loneliness and MPA form a mutually reinforcing, vicious cycle: increased loneliness prompts higher mobile phone use in an attempt to seek emotional compensation, whereas excessive reliance on mobile phones further reduces real-world social activities, leading to lower frequency and quality of face-to-face interactions and consequently exacerbating loneliness. Therefore, Hypothesis 3 was supported.



4.4 Mediating role of loneliness in the influence of shyness on MPA

The results of this study indicate that loneliness functions as a significant mediator in the longitudinal pathway from shyness to MPA. Specifically, shyness at T1 predicts MPA at T3 through the mediating effect of loneliness at T2. From a theoretical standpoint, the Interaction of Person-Affect-Cognition-Execution (I-PACE) model offers a compelling framework for interpreting this pathway. According to the I-PACE model, the development of behavioral addictions results from the interaction of multiple factors, including personal characteristics, affective experiences, cognitive responses, and executive control (Brand et al., 2019, 2025). In the context of the present study, shyness, as a salient individual trait, tends to lead to social withdrawal and avoidance in real-life social situations, thereby making it challenging for individuals to obtain sufficient social support and consequently increasing their susceptibility to loneliness (Zhao et al., 2013). Consistent with the I-PACE model, loneliness, as a negative emotional state, may drive individuals to seek emotional compensation and social connection via digital media, such as virtual social networking, short videos, and online entertainment, in an effort to alleviate inner loneliness and distress. However, prolonged reliance on mobile phones as the principal means of emotional regulation and gratification can undermine self-control and executive function, leading to increasingly automatic and compulsive patterns of use, and thereby substantially elevating the risk of MPA. Therefore, loneliness serves as a crucial bridge in the relationship between shyness and MPA, and the present findings provide empirical support for Hypothesis 4.

However, loneliness did not exhibit a significant mediating effect in the cross-lagged pathway from MPA to shyness. Specifically, although MPA at T1 significantly predicted loneliness at T2, loneliness at T2 did not subsequently predict shyness at T3. Excessive use of mobile phones reduces real-life social interactions, thereby exacerbating individuals’ experiences of loneliness (Su and He, 2024); nevertheless, this loneliness does not appear to be sufficient to further elevate levels of shyness. Under the influence of MPA, individuals’ social skills are often impaired. This decline in social competence is more likely to directly contribute to increased shyness, rather than operating through the indirect pathway of loneliness. In other words, the negative impact of MPA on the development of shyness is primarily exerted through direct mechanisms, and the mediating role of loneliness is relatively limited. Therefore, Hypothesis 5 was not supported in the present study.




5 Conclusion

Using cross-lagged regression analysis, this study examined the causal and developmental relationships among shyness, loneliness, and MPA in college students. The results indicated that: (1) The synchronous and cross-lagged correlations among shyness, loneliness, and MPA were significant. (2) The direct predictive effect of shyness on MPA was found to be unstable, whereas MPA consistently predicted shyness. (3) Shyness consistently predicted loneliness, but the predictive effect of loneliness on shyness was found to be unstable. (4) Loneliness and MPA were found to be mutually predictive of each other. (5) T1 shyness significantly predicted T3 MPA through T2 loneliness; however, T3 MPA did not predict T3 shyness through T2 loneliness.

The results offer valuable insights into the psychological and behavioral well-being of college students: (1) In addressing MPA among college students, it is crucial not only to focus on correcting superficial behaviors but also to pay deeper attention to emotional experiences and personality traits, particularly the social barriers and negative emotional experiences associated with shyness. Interventions targeting shy students should include social skills training and emotional regulation programs to enhance self-confidence and social self-efficacy, thereby alleviating loneliness and reducing the motivation to seek compensatory satisfaction through mobile phone use, and ultimately promoting self-regulation of mobile phone behavior. (2) The reverse predictive effect of MPA on loneliness and shyness suggests that MPA is not merely a consequence of psychological issues but may also serve as a new risk factor that exacerbates negative emotional experiences and social difficulties. Therefore, early identification and intervention for students with signs of MPA are essential. Strategies such as cognitive-behavioral therapy and time management training can help students use mobile phones more rationally and break the vicious cycle of MPA, loneliness, and shyness.



6 Limitations and future directions

Although this study employed a longitudinal design and cross-lagged modeling to explore the dynamic relationships among shyness, loneliness, and MPA, several limitations remain, warranting further refinement in future research. First, the data were obtained via self-reported questionnaires, and the participants were mainly university students from Shanxi Province, which may restrict the broader applicability of the results. Future studies are encouraged to include more diverse samples across various age ranges, cultural contexts, and professional groups to improve the generalizability of the conclusions. Second, besides shyness and loneliness, other factors (e.g., stress, social support, and self-regulation) were not included in this study’s analysis. Future research could further clarify the influence of these psychological factors on MPA.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Academic Committee, ChangJi College. 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

JB: Software, Investigation, Writing – review & editing, Conceptualization, Writing – original draft, Visualization, Resources, Data curation, Methodology, Validation. QC: Investigation, Conceptualization, Validation, Project administration, Writing – original draft, Formal analysis. CH: Visualization, Resources, Data curation, Writing – original draft, Conceptualization.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



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.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



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.




References

	Aktaş, H., and Yılmaz, N. (2017). Smartphone addiction in terms of the elements of loneliness and shyness of university youth. Int. J. Soc. Sci. Educ. Res. 3, 85–100. doi: 10.24289/ijsser.283590

	Al Khatib, S. A. (2012). Exploring the relationship among loneliness, self-esteem, self-efficacy and gender in United Arab Emirates College Students. Eur. J. Psychol. 8, 159–181. doi: 10.5964/EJOP.V8I1.301

	Alden, L. E., and Taylor, C. T. (2004). Interpersonal processes in social phobia. Clin. Psychol. Rev. 24, 857–882. doi: 10.1016/j.cpr.2004.07.006

	Ashe, D. D., and McCutcheon, L. E. (2001). Shyness, loneliness, and attitude toward celebrities. Curr. Res. Soc. Psychol. 6, 124–133.

	Bian, M., and Leung, L. (2015). Linking loneliness, shyness, smartphone addiction symptoms, and patterns of smartphone use to social capital. Soc. Sci. Comput. Rev. 33, 61–79. doi: 10.1177/0894439314528779

	Blöte, A. W., Miers, A. C., Van den Bos, E., and Westenberg, P. M. (2019). Negative social self-cognitions: How shyness may lead to social anxiety. J. Appl. Dev. Psychol. 63, 9–15. doi: 10.1016/j.appdev.2019.05.003

	Brand, M., Müller, A., Wegmann, E., Antons, S., Brandtner, A., Müller, S. M., et al. (2025). Current interpretations of the I-PACE model of behavioral addictions. J. Behav. Addict. 14, 1–17. doi: 10.1556/2006.2025.00020

	Brand, M., Wegmann, E., Stark, R., Müller, A., Wölfling, K., Robbins, T. W., et al. (2019). 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. 104, 1–10. doi: 10.1016/j.neubiorev.2019.06.032

	Cacioppo, J. T., and Cacioppo, S. (2018). The growing problem of loneliness. Lancet 391:426. doi: 10.1016/S0140-6736(18)30142-9

	Chen, Y., Gao, Y., Li, H., Deng, Q., Sun, C., and Gao, F. (2021). Shyness and mobile phone dependency among adolescents: A moderated mediation model of basic psychological needs and family cohesion. Child. Youth Serv. Rev. 130:106239. doi: 10.1016/j.childyouth.2021.106239

	Chi, X., Lin, L., and Zhang, P. (2016). Internet addiction among college students in China: Prevalence and psychosocial correlates. Cyberpsychol. Behav. Soc. Netw. 19, 567–573. doi: 10.1089/cyber.2016.0234

	China Internet Network Information Center (2024). The 43rd statistical report on the development of internet in China. Available online at: http://www.cnnic.net.cn/ (accessed February 15, 2025).

	Cowden, C. (2005). Worry and its relationship to shyness. North. Am. J. Psychol. 7, 59–70.

	Crazier, W. R. (1979). Shyness as a dimension of personality. Br. J. Soc. Clin. Psychol. 18, 121–128. doi: 10.1111/j.2044-8260.1979.tb00314.x

	Crozier, W. R. (1990). Shyness and embarrassment: Perspectives from social psychology. Cambridge: Cambridge University Press.

	Crozier, W. R. (2002). Shyness: Development, consolidation and change. Milton Park: Routledge.

	Davis, R. A. (2001). A cognitive-behavioral model of pathological Internet use. Comput. Hum. Behav. 17, 187–195. doi: 10.1016/S0747-5632(00)00041-8

	Dayapoglu, N., Kavurmaci, M., and Karaman, S. (2016). The relationship between the problematic mobile phone use and life satisfaction, loneliness, and academic performance in nursing students. Int. J. Caring Sci. 9, 647–652.

	Elhai, J. D., Dvorak, R. D., Levine, J. C., and Hall, B. J. (2017). Problematic smartphone use: A conceptual overview and systematic review of relations with anxiety and depression psychopathology. J. Affect. Disord. 207, 251–259. doi: 10.1016/j.jad.2016.08.030

	Enez Darcin, A., Kose, S., Noyan, C. O., Nurmedov, S., Yılmaz, O., and Dilbaz, N. (2016). Smartphone addiction and its relationship with social anxiety and loneliness. Behav. Inf. Technol. 35, 520–525. doi: 10.1080/0144929X.2016.1158319

	Eroğlu, M., Pamuk, M., and Pamuk, K. (2013). Investigation of problematic internet usage of university students with psychosocial levels at different levels. Proc. Soc. Behav. Sci. 103, 551–557. doi: 10.1016/j.sbspro.2013.10.372

	Hou, J., Wen, Z., and Cheng, Z. (2004). Structural equation modeling and its applications. Hong Kong: Educational Science Publishing House.

	İme, Y., Akyıl, Y., and Caglar, A. (2024). The examination of the relationships among digital addiction, loneliness, shyness, and social anxiety in adolescents. Ann. Psychol. 40, 236–241. doi: 10.6018/analesps.579801

	Jackson, T., Fritch, A., Nagasaka, T., and Gunderson, J. (2002). Towards explaining the association between shyness and loneliness: A path analysis with American college students. Soc. Behav. Pers. 30, 263–270. doi: 10.2224/sbp.2002.30.3.263

	Jiang, M., Ding, W., Wang, X., Sun, Z., Li, W., Xie, R., et al. (2023). The more you avoid, the worse you will get: A cross-lagged panel model of shyness, mobile phone dependence and depression. J. Ment. Health 32, 662–669. doi: 10.1080/09638237.2023.2210665

	Kong, F., and You, X. (2013). Loneliness and self-esteem as mediators between social support and life satisfaction in late adolescence. Soc. Indic. Res. 110, 271–279. doi: 10.1007/s11205-011-9930-6

	Kuss, D. J., and Griffiths, M. D. (2011). Online social networking and addiction—a review of the psychological literature. Int. J. Environ. Res. Public Health 8, 3528–3552. doi: 10.3390/ijerph8093528

	Kwon, J. H., Chung, C. S., and Lee, J. (2011). The effects of escape from self and interpersonal relationship on the pathological use of Internet games. Commun. Ment. Health J. 47, 113–121. doi: 10.1007/s10597-009-9236-1

	Kwon, M., Kim, D. J., Cho, H., and Yang, S. (2013). The smartphone addiction scale: Development and validation of a short version for adolescents. PLoS One 8:e83558. doi: 10.1371/journal.pone.0083558

	Lazarus, P. J. (1982). Incidence of shyness in elementary-school age children. Psychol. Rep. 51, 904–906. doi: 10.2466/pr0.1982.51.3.904

	Li, X., Li, W., Liu, M., Xiao, W., and Zhou, H. (2022). How does shyness affect Chinese college Students’ tendency to Mobile phone addiction? Testing the mediating roles of social anxiety and self-control. Front. Public Health 10:902425. doi: 10.3389/fpubh.2022.902425

	Luo, Y., Moosbrugger, M., Smith, D. M., France, T. J., Ma, J., and Xiao, J. (2022). Is increased video game participation associated with reduced sense of loneliness? A systematic review and meta-analysis. Front. Public Health 10:898338. doi: 10.3389/fpubh.2022.898338

	McKenna, K. Y., and Bargh, J. A. (1999). Causes and consequences of social interaction on the Internet: A conceptual framework. Media Psychol. 1, 249–269. doi: 10.1207/s1532785xmep0103_4

	Mei, S., Hu, Y., Wu, X., Cao, R., Kong, Y., Zhang, L., et al. (2023). Health risks of mobile phone addiction among college students in China. Int. J. Ment. Health Addict. 21, 2650–2665. doi: 10.1007/s11469-021-00744-3

	O’Day, E. B., and Heimberg, R. G. (2021). Social media use, social anxiety, and loneliness: A systematic review. Comput. Hum. Behav. Rep. 3:100070. doi: 10.1016/j.chbr.2021.100070

	Perlman, D., and Peplau, L. A. (1981). Toward a social psychology of loneliness. Pers. Relatsh. 3, 31–56.

	Russell, D., Peplau, L. A., and Cutrona, C. E. (1980). The revised UCLA loneliness scale: Concurrent and discriminant validity evidence. J. Pers. Soc. Psychol. 39:472.

	Su, P., and He, M. (2024). The mediating role of loneliness in the relationship between smartphone addiction and subjective well-being. Sci. Rep. 14: 4460. doi: 10.1038/s41598-024-54546-3

	Sun, H., and Yu, Y. (2024). Problematic internet use and shyness among Chinese adolescents: A moderated mediation model. Front. Psychol. 15:1439692. doi: 10.3389/fpsyg.2024.1439692

	Tetik, S., Popescu, C., and Akkaya, B. (2025). Social media addiction and social skills: Implications for societal learning systems, technology, social economy, and societal challenges. Systems 13:501. doi: 10.3390/systems13070501

	Tian, Y., Guo, Z. X., Shi, J. R., Bian, Y. L., Han, P. G., Wang, P., et al. (2018). Bidirectional mediating role of loneliness in the association between shyness and generalized pathological internet use in Chinese university students: A longitudinal cross-lagged analysis. J. Psychol. 152, 529–547. doi: 10.1080/00223980.2018.1468309

	Twenge, J. M., Spitzberg, B. H., and Campbell, W. K. (2019). Less in-person social interaction with peers among US adolescents in the 21st century and links to loneliness. J. Soc. Pers. Relatsh. 36, 1892–1913. doi: 10.1177/0265407519836170

	Wang, P., Yan, Y., Gao, F., Zhang, R., Wang, J., Zhan, X., et al. (2020). The effect of shyness on adolescent network problem behavior: The role of gender and loneliness. Front. Psychol. 11:803. doi: 10.3389/fpsyg.2020.00803

	Wang, X. D., Wang, X. L., and Ma, H. (1999). Manual of psychological assessment scales. Beijing: China Journal of Mental Health Press.

	Whitty, M. T., and McLaughlin, D. (2007). Online recreation: The relationship between loneliness, Internet self-efficacy and the use of the Internet for entertainment purposes. Comput. Hum. Behav. 23, 1435–1446. doi: 10.1016/j.chb.2005.05.003

	Xiang, B. H., Ren, L. J., Zhou, Y., and Liu, J. S. (2018). Reliability and validity of the Cheek and Buss shyness scale among chinese college students. Chin. J. Clin. Psychol. 26, 268–271. doi: 10.16128/j.cnki.1005-3611.2018.02.013

	Xiong, J., Zhou, Z. K., Chen, W., You, Z. Q., and Zhai, Z. Y. (2012). Development of the mobile phone addiction tendency scale for college students. Chin. J. Ment. Health 26, 222–225. doi: 10.3969/j.issn.1000-6729.2012.03.013

	Yao, M. Z., and Zhong, Z. J. (2014). Loneliness, social contacts and Internet addiction: A cross-lagged panel study. Comput. Hum. Behav. 30, 164–170. doi: 10.1016/j.chb.2013.08.007

	Zhang, Y., Li, Y., Xia, M., Han, M., Yan, L., and Lian, S. (2023). The relationship between loneliness and mobile phone addiction among Chinese college students: The mediating role of anthropomorphism and moderating role of family support. PLoS One 18: e0285189. doi: 10.1371/journal.pone.0285189

	Zhao, J., Kong, F., and Wang, Y. (2012). Self-esteem and humor style as mediators of the effects of shyness on loneliness among Chinese college students. Pers. Individ. Differ. 52, 686–690. doi: 10.1016/j.paid.2011.12.024

	Zhao, J., Kong, F., and Wang, Y. (2013). The role of social support and self-esteem in the relationship between shyness and loneliness. Pers. Individ. Differ. 54, 577–581. doi: 10.1016/j.paid.2012.11.003

	Zhao, Q., Huang, Y., and Li, C. (2022). Does adolescents’ Internet addiction trigger depressive symptoms and aggressive behavior, or vice versa? The moderating roles of peer relationships and gender. Comput. Hum. Behav. 129:107143. doi: 10.1016/j.chb.2021.107143

	Zhao, Z., and Kou, Y. (2024). Effects of loneliness on short video addiction among college students: The chain mediating role of social support and physical activity. Front. Public Health 12:1484117. doi: 10.3389/fpubh.2024.1484117

	Zhou, X., and Shen, X. (2024). Unveiling the relationship between social anxiety, loneliness, motivations, and problematic smartphone use: A network approach. Compr. Psychiatry 130:152451. doi: 10.1016/j.comppsych.2024.152451

	Zimbardo, P. (1977). Shyness: What it is, what to do about it. Boston, MA: Addison-Wesley.




Copyright
 © 2025 Bai, Chen and Hu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
ORIGINAL RESEARCH
published: 07 October 2025
doi: 10.3389/fpsyg.2025.1625671








[image: image2]

On sentiment recognition mechanism in Black Myth: Wukong player communication on Youtube

QinLi Tang1, XueJiao Bai2† and Feng Gan3*


1Anhui Broadcasting Movie and Television College, Hefei, China

2Department of Arts, International College, Krirk University, Bangkok, Thailand

3School of Arts, Southeast University, Nanjing, China

Edited by
 Tali Gazit, Bar-Ilan University, Israel

Reviewed by
 Ronald A. Yaros, University of Maryland, United States
 Mengfan Zou, University of Alcalá, Spain
 

*Correspondence
 Feng Gan, 25092849236@qq.com 

†ORCID: Feng Gan, orcid.org/0009-0002-4452-3017

Received 09 May 2025
 Accepted 09 September 2025
 Published 07 October 2025
 Corrected 10 November 2025

Citation
 Tang Q, Bai X and Gan F (2025) On sentiment recognition mechanism in Black Myth: Wukong player communication on Youtube. Front. Psychol. 16:1625671. doi: 10.3389/fpsyg.2025.1625671
 




Introduction: As digital games become an important medium for global cultural dissemination, social media platforms have gradually become the primary space for players to express emotions and interact. However, systematic research on emotional expression and communication mechanisms within gaming communities is still relatively weak, particularly in cross-cultural contexts, where the impact of opinion leaders and abnormal interaction behaviors has not been thoroughly explored.
Methods: Based on user comments of Black Myth: Wukong on YouTube, this study uses natural language processing (NLP) and social network analysis methods, combined with sentiment analysis and topic modeling (LDA), to analyze 7,604 comments in terms of sentiment distribution, interaction intensity, and identification of potential manipulation behaviors.
Results: The results show that the majority of comments are neutral to positive in sentiment, with discussions focusing on game mechanics and cultural narratives. Some high-engagement comments display signs of opinion guidance or “water army” interference, particularly in discussions on specific topics and storylines.
Discussion: This study further expands the application of social network theory and sentiment assessment theory in gaming community research, providing theoretical support and practical value for cross-cultural acceptance studies, false interaction detection, and digital community governance.
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1 Introduction

This study investigates the emotional communication mechanisms and community interaction patterns found in audience comments on the globally popular game Black Myth: Wukong. It addresses two core questions: (1) How can we quantitatively analyze emotional expression and social interaction within player comments? (2) How can we build a multidimensional framework to detect bot-like behaviors accurately? The overarching goal is to establish theoretical links between game review data, emotional mechanisms, and community behavior dynamics.

In the context of the global digital gaming boom, Black Myth: Wukong, a domestically developed Chinese game, has seen phenomenal commercial success—over 20.5 million units sold on Steam and multiple awards at The Game Awards. However, the mechanisms behind its cultural impact and market performance remain underexplored. Prior studies present several disciplinary limitations: communication studies focus primarily on symbolic decoding (Hengbo, 2024), industrial economics on sales metrics, and social computing on user representation models (Nurrosyidah and Wang, 2025). This study adopts an interdisciplinary approach that integrates social network centrality theory, emotional appraisal frameworks, and topic modeling to provide a comprehensive analytical toolkit for examining online game communities.

While recent research has contributed valuable insights, several theoretical and technical gaps persist. For instance, Casprini et al. (2020) explored how individual passion affects game development strategies but could not explain AAA-level tensions between cultural identity and capital logic (e.g., globalized edits that dilute local narratives). Wulf et al. (2021) examined parasocial interaction on Twitch but failed to consider how platforms like YouTube—via algorithmic tags such as “cultural controversy”—may artificially inflate engagement or distort cross-cultural interpretation (e.g., Western versus Chinese readings of the Monkey King). Kim and Lee (2024) applied HBIM techniques to structured heritage data but did not address the noisy, unstructured nature of gaming comments (e.g., memes, abbreviations) or colonial semantic bias (e.g., the Western misreading of the “Golden Cudgel” as a mere weapon). Similarly, Bongers and Vallejos (2023) analyzed class metaphors in games but lacked quantification of grassroots creative resistance (e.g., MOD culture). Hawreliak and Lemieux (2020) discussed systemic oppression in games but did not offer technical strategies to counter algorithm-driven manipulation or identify inauthentic activity.

To address these gaps, this study builds on Kim and Lee (2024) critical data validation framework and introduces two key innovations:

A multimodal clustering mechanism for bot detection, adapting HBIM’s structured logic to social media analysis. Using LDA topic modeling and Casprini et al.’s (2020) passion classification, it distinguishes genuine user passion (e.g., strategy around boss fights) from strategic, bot-driven narratives (e.g., repetitive cultural controversy).

A semantic attraction model for bilingual analysis, extending Hawreliak and Lemieux (2020) multimodal framework to uncover how mechanics like the “tightening spell” evoke different cultural interpretations—Chinese players see it as a metaphor of discipline, while Western players focus on combat fluidity.

Building on this foundation, the study employs social network theory and emotional appraisal theory to analyze user comments from Black Myth: Wukong videos on YouTube. Natural language processing techniques are used to extract sentiment and topic structures, revealing emotional distribution and key discussion themes. Social network analysis maps user interactions, identifying node centrality, KOLs, and potential bots. By integrating quantitative modeling with qualitative interpretation, this research offers a systematic examination of user behavior and its underlying motivations.



2 Literature review: the relationship between games and media, and comment interaction patterns

With the continuous development of digital media, video games have evolved from traditional entertainment forms into a highly interactive medium and now constitute a central component of contemporary digital culture. Unlike traditional media such as film and television, which operate through one-way information transmission, video games offer immersion and interactivity, affording users a deeper sense of participation and communal experience. Yılmaz et al. (2022) argue that these media attributes position games not merely as entertainment but also as pivotal platforms for cross-cultural communication and social bonding. Cerezo-Pizarro et al. (2023) further note that games, through their integration of diverse media forms, interactivity, replayability, and embedded narratives, offer unparalleled capacities for cultural expression and real-world engagement.

Within this media ecology, user comments have emerged as a key conduit linking players to game communities. Far beyond expressions of individual opinion, these comments now operate as affective nodes that bind digital communities. Naab (2022) shows that the emotional tone of comments significantly shapes other users’ experiences and decisions, while Chandrasekaran et al. (2025) demonstrate that social actions like likes and replies promote emotional resonance and help stabilize virtual community structures.

Building on this foundation, this study adopts the Appraisal Theory of Emotion (Hu et al., 2023) as its core framework for analyzing emotional expression. This theory asserts that emotional responses stem not from stimuli per se but from individuals’ subjective evaluations of meaning. In the gaming context, players’ emotional reactions to narrative, mechanics, or community discourse are shaped by rapid cognitive judgments—e.g., whether the experience aligns with expectations or generates personal resonance. This cognitive-emotional loop underlies sentiment formation and contributes to the social energy sustaining digital community participation.

To investigate how these emotional responses evolve into structural community patterns, this study also introduces Social Network Theory (Song et al., 2023) as the basis for modeling interaction. According to this framework, users form dynamic relational networks through actions like likes, replies, and mentions, where certain high-centrality users (e.g., KOLs or “social avatars”) exhibit stronger influence in shaping emotional climates and group behavior. By integrating sentiment intensity with network metrics, the study identifies not only opinion leaders but also abnormal diffusion nodes.

While prior literature provides valuable groundwork, it often stops at summarizing emotional dynamics or mapping visible influence, without addressing how emotional flows evolve across time and structure—especially in the presence of manipulation. For example, Ping et al. (2023) note that KOLs guide community discourse through emotional engagement, while Lankes and Stöckl (2023) warn that AI-generated comments blur the boundaries between authentic and inauthentic actors. However, empirical analysis of how these mechanisms operate in situ—particularly under platform algorithmic influence—remains limited.

This study responds to those gaps by proposing a tripartite analytical framework—emotional appraisal, social diffusion, and group clustering—operationalized via sentiment analysis, LDA topic modeling, and social network analysis. In contrast to research that primarily classifies emotions or tracks influencers, we explore how fragmented emotional responses converge into collective identity within a dynamic and sometimes manipulated environment.

In doing so, we address key limitations in existing methodologies. Common sentiment lexicons often fail to capture sarcasm, irony, or culturally embedded meaning in comments. Similarly, centrality indicators alone cannot detect covert, low-visibility behaviors like organized astroturfing. To overcome this, we introduce multidimensional indicators, including like-reply trajectories, posting frequency patterns, and network flow metrics, to trace how emotional expressions are amplified, modulated, and consolidated into communal attitudes.

This approach allows us to model the “dynamic evolution” of emotion within digital networks, acknowledging both platform-level algorithmic shaping and user-level agency. Given the shortcomings of static community detection models in representing fluid group behaviors, we adopt a comparative methodological lens to evaluate clustering logics under real-world constraints.

Ultimately, this study reframes the concept of “audience” into that of a networked digital community, emphasizing how platforms like YouTube serve as emotionally charged spaces of cultural production. As Antonio et al. (2024) suggests, understanding digital feedback mechanisms requires not only decoding what is said but also mapping how it circulates, where it flows, and the meaning it accumulates along the way. By investigating emotional generation and social structuring in tandem, we aim to clarify the boundaries between authentic communities and coordinated manipulative behaviors—offering both theoretical advancement and practical implications for digital game design and global cultural discourse.



3 Constructing the analysis framework for Black Myth: Wukong user feedback


3.1 Quantifying emotional content in unstructured comments

This study uses a combination of sentiment quantification and clustering analysis to systematically analyze user feedback on Black Myth: Wukong from both qualitative and quantitative dimensions. The clustering analysis uses the unsupervised learning K-means algorithm to identify potential audience groups and their emotional structures behind game reviews, which is particularly suitable for research subjects whose target user characteristics are not well-defined. To extract potential themes in review texts, this study uses Latent Dirichlet Allocation (LDA) modeling, borrowing from Lee et al.’s (2021) application of LDA in social media and sustainability studies to identify emotional differences and interaction trends among topics. To ensure the accuracy and stability of the analysis results, the study collects 7,604 reviews(data collection date: July 2025), which meets the sample size requirements set by Blei et al. (2003) for topic models, i.e., the greater the number of topics, the larger the sample size required.

For sentiment analysis, referring to Lau et al.’s (2024) approach in media literacy emotional profiling studies, this paper uses a five-dimensional scale for sentiment evaluation: 1 for extreme dissatisfaction, 5 for very satisfied, and 3 for neutral,to strengthen the approach’s ability to capture emotional extremes. At the same time, to more accurately reflect audience behavior intensity, this study introduces likes and replies as weighted indicators for filtering threshold. Based on previous research that identified interaction behavior differences (Lau et al., 2024), replies are assigned higher weights as they represent deeper user expression and opinion interaction, whereas likes are seen as shallow emotional recognition. Therefore, comments are analyzed by combining the number of replies and likes, resulting in Table 1.


TABLE 1 Comment reply analysis table.


	Indicator
	Median (50%)
	95th percentile
	99th Percentile
	Maximum value

 

 	Reply Count 	0 	1 	10 	725


 	Thumbs Up Count 	0 	35 	510 	59,000




 

By examining the descriptive statistics of reply count and thumbs up count in the data, it was found that the 99th percentile of reply count is 10, and the 99th percentile of thumbs up count is approximately 510. To ensure that the selected comments belong to the top subset with the highest heat and to facilitate practical operations, the filtering threshold is set as follows: reply count ≥ 10 and thumbs up count ≥ 500. This threshold is close to or slightly below the 99th percentile, representing the comments with the highest heat and influence in the data. Based on this criterion, users with higher reply counts and thumbs up are selected as Key Opinion Leaders (KOLs). These KOLs’ comments not only receive high recognition (high thumbs up) but also demonstrate strong influence and distinction in reply discussions. The specific KOL topic clustering results are detailed in Table 2.


TABLE 2 KOL clustering table.


	Author
	Content
	Reply
	Thumbs_up
	Sentiment

 

 	01 	People with no ps5,good pc or just cannot afford to buy the game yet, we come together here 	542 	15,000 	2.2


 	02 	Full game + true ending you sir are the chosen one 	26 	7,300 	3.2


 	03 	Still make me go crazy that they visited and studied the actual mythology and character so well the animation could not be more accurate. 	44 	3,200 	3.15


 	04 	2 h and 56 min in and i’m absolutely convinced that this game deserves game of the year,i Hope It sells well 	38 	1,600 	2.6


 	05 	On the surface, Journey to the West is about defeating demons and monsters, but at a deeper level, it talks about the struggles and transactions between ruling, being ruled, and political factions, as well as the resistance of the Great Sage (the people). This novel, written in the 16th century, describes the social rights rules of that time, but it is still valid for today’s Chinese society, and even for the interpretation of social rules in most countries, it is still very effective. 	19 	511 	3.61


 	06 	3 things that made this game will be my number 1 favourite for long long time: 1. The storytelling was so good to the point where i could not wait to watch the next cutscenes. 2. The character buildings are very captivating. I’m now fans of bajie, that pig who reminds me of that friend who always being a jerk infront of us, but will do everything to help when we are in trouble. 3. The graphic is top notch. Just look at the grassland where violet spider died. When the wind blows, we can see the flower powder, wilted leaves, their long hair, all move in the same direction. It was a cinema quality that really close to pixel studio. This game is amazing. Really a rare one. Worth every cents of the price 	15 	978 	3.26


 	07 	Fun fact: At the start of the boss fight, Erlang, is a true chinese god, that is wu kong’s rival. Wukong is said to have 72 unique powers and Erlang have 73 unique powers so technical erlang should be more powerful. Much like Byakuya from bleach, Erlang is often cold and emotionless. Have highest standards of conduct and expects the same from those around him. Which is why he cannot stand Wukong’s mischievous act 	11 	1,000 	3.33


 	08 	The opening was overwhelming. Felt like watching an anime. The trailer and pre-release stood upto our expectations. Magnificent. 	15 	1,100 	4.5


 	09 	Feels like I’ve waited for this game for half a decade now. 	73 	6,900 	2.43


 	10 	Gambit: “Do you know how long I have been waiting for this?” 	25 	4,500 	2.9




 

To systematically address the research objectives, the study proposes the following two hypotheses:


H1: There is a positive correlation between the emotional tendency of comments and the interaction heat they receive (number of likes and replies), and different emotional tendencies exhibit significant differences in topic clustering distributions. This hypothesis will test whether emotional expression influences user interaction behaviors and explore how emotional characteristics manifest in topic-level classification structures.
H2: Game comments display dual differentiation characteristics of emotion and behavior in community clustering, with concentrated areas of extreme emotions and high interaction heat possibly indicating abnormal behavior patterns (such as bots).




3.2 Structure and characteristics of audience groups

This study selects YouTube comments as the sole data source for analyzing audience feedback on Black Myth: Wukong, primarily due to YouTube’s rich interaction structure and content depth. As the world’s largest video-sharing platform, YouTube provides a massive volume of user-generated data, often accompanied by detailed opinions, emotional expressions, and diverse cultural perspectives. Unlike platforms such as Twitter, where character limitations restrict depth, YouTube allows users to elaborate more fully on their reactions. Moreover, the global user base ensures that feedback spans different linguistic, regional, and demographic groups, making it an ideal platform for observing emotional and behavioral patterns in a cross-cultural context.

That said, the exclusive use of YouTube introduces certain limitations. User behavior varies significantly across platforms: Twitter tends to reflect quick, impulsive reactions, while YouTube fosters more sustained engagement. As a result, focusing only on YouTube may obscure other interaction modes or emotional dynamics. The absence of comparative cross-platform data also introduces potential sampling bias, as the study cannot capture the full emotional spectrum or interactional variation among audiences on other platforms. Consequently, the findings primarily reflect behaviors within video-based interactive environments, rather than the entire gaming audience.

To ensure data quality and analytical rigor, this study used web scraping tools to collect YouTube comment data related to Black Myth: Wukong. Given that most comments were in English (with a small portion in Arabic and other languages), English was selected as the baseline for semantic analysis. Key variables—such as reply count, like count, and sentiment score—were extracted for each comment.

The following text preprocessing steps were applied to improve analytical precision:


	Removal of special characters, numbers, and stopwords.

	Text normalization (lowercasing and spelling correction).

	Stemming and lemmatization to reduce semantic redundancy.

	Tokenization to segment text into analyzable units.



These steps ensured cleaner inputs for the subsequent clustering and sentiment modeling stages.

Based on the cleaned data, the study employed Natural Language Processing (NLP) to conduct sentiment analysis, assigning each comment a sentiment score on a 1-to-5 scale:


	1 = strongly negative.

	2 = slightly negative.

	3 = neutral.

	4 = slightly positiv.

	5 = strongly positive.



To explore user clustering and interaction patterns, K-means clustering was used. The optimal number of clusters (K) was determined by combining the Elbow Method (which identifies the inflection point in SSE decline) and the Silhouette Score (which evaluates intra-cluster cohesion and inter-cluster separation). Topic modeling (via LDA) was also conducted to identify thematic structures across comment clusters.

To assess the quality of clustering, the study reports both coherence scores (semantic consistency within clusters) and perplexity scores (textual compactness and interpretability). Lower perplexity and higher coherence were used as indicators of successful clustering.

For behavioral analysis, the study introduces several operational definitions:

Bot-like behavior is defined by a combination of high sentiment uniformity (low standard deviation), repeated cross-topic activity, and templated or formulaic comment structures.

Key opinion leaders (KOLs) are identified based on network centrality measures (e.g., number of replies, likes, and in-degree influence) in the social graph.

To validate the accuracy of classifications (e.g., clustering results or bot detection), a manual coding procedure was used. A subset of 200 comments was independently reviewed and labeled by two trained coders. Inter-coder reliability was assessed using Cohen’s Kappa (κ = 0.81), indicating strong agreement and validating the machine-assisted categorization results.

Together, these combined approaches—text mining, clustering, sentiment scoring, and social network analysis—form an integrated framework that enables the study to comprehensively examine emotional expression, interaction behavior, and abnormal patterns such as synthetic engagement or manipulation.

Figure 1 illustrates the technical roadmap. Based on this figure, the research path follows a process where, after completing the preliminary data cleaning, sentiment analysis and rating are performed first. This step not only provides a general understanding of the audience’s emotional preferences but also serves as an important reference for subsequent heat analysis, interaction pattern analysis, and clustering analysis. It helps further explore the relationship between sentiment and interaction. The process of generating sentiment scores in this study is as follows:
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FIGURE 1
 Technology roadmap.


The analysis of all the data was conducted following the process outlined in Table 3, and line charts were created as shown below (the values in the chart are rounded to integers, with decimal points ignored).


TABLE 3 Sentiment analysis table.


	Sentiment score
	Cleaned comment
	Explanation

 

 	1 	The gameplay isn boring what? 	Strongly negative, contains denial, criticism, or emotional language.


 	2 	Very difficult game 	Slightly negative, contains mild complaints or doubts.


 	3 	Damn I finished the guangzi and then do not know where to go here you stand already finished the game 	Emotionally neutral, objective description without clear sentiment.


 	4 	This comment made me realize how blessed i am i have to stop complaining about dum sht 	Slightly positive, expresses approval, support, or positive comments.


 	5 	If you can. I think people will love it 	Strongly positive, expresses strong liking or praise.




 

From Figure 2, it can be seen that, based on the sentiment score distribution and the annotations on the line chart, overall, a score of 4 (slightly positive) accounts for the highest proportion, reaching 52.14%. This indicates that most users have a mildly positive attitude, expressing recognition but without strong emotional intensity. The next highest proportion is score 5 (strongly positive), which accounts for 34.55%. More than a third of the comments express clear liking or praise, suggesting that the topic or content is highly appealing. Scores 1–3 together account for less than 15%, with score 3 (neutral) at 6.75%, score 2 (slightly negative) at 5.97%, and score 1 (strongly negative) at only 0.58%. Negative comments make up a very small proportion, and neutral comments are also relatively few, indicating that negative feedback is very limited, with users primarily focusing on positive emotions. In summary, the public opinion direction is highly positive, and the overall community atmosphere is optimistic. Furthermore, by further combining interaction data, such as replies and likes, we can gain deeper insights into which emotionally inclined comments are more likely to spark discussions and gain support. This helps in better understanding user interaction patterns and effectively analyzing improvements for negative feedback.

[image: Line graph titled “Sentiment Score Distribution (1–5)” displays sentiment scores on the x-axis and percentages on the y-axis. The score of 4 peaks at 52.14%, followed by 5 at 34.55%, 3 at 6.75%, 2 at 5.97%, and 1 at 0.58%.]

FIGURE 2
 Sentiment score distribution figure.


Further analysis of sentiment scores and interaction data based on Figure 3 reveals that comments meeting the high reply and high thumbs up thresholds primarily have sentiment scores around 3, showing a neutral-to-positive tendency. Extreme negative (score 1) or extreme positive (score 5) comments make up a very small proportion of high-engagement comments, indicating that, in actual discussions, emotionally balanced, rational, or mildly positive comments are more likely to gain user approval and generate widespread discussion. This also suggests that, in brand communication or content management, comments with moderate emotional expression and a neutral-to-positive tone are more characteristic of KOLs (Key Opinion Leaders) and have a stronger effect on guiding public opinion.

[image: Line graph illustrating sentiment score distribution among KOL-level comments, with sentiment scores on the x-axis from two to five and percentage on the y-axis. A peak at score three indicates over 25 percent, signifying a significant concentration of comments around neutral sentiment.]

FIGURE 3
 Sentiment score distribution among KOL-level comments.


Through optimized clustering analysis, all KOLs meeting the filtering criteria from Table 1 were selected, totaling 55. These 55 were divided into five main topics. Based on the number of keywords and subtopics for each topic, comments with similar topic keywords were grouped together, forming Table 4.


TABLE 4 Topic clustering table.


	Topic tag
	Keywords
	Number of subtopics

 

 	0 	Akira, ball, dragon, toriyama, anime, environment, fights, mythology, characters, expectations. 	11


 	1 	Boy, ending, energy, game, english, edit, emotionless, cloud, weapon, lore. 	25


 	2 	Aaa, forgotten, fromsoft, game, critics, diversity, generations, meaningful, history, phenomenal. 	8


 	3 	Buddha, earned, fighting, endings, victorious, thank, positive, laugh, remember, school. 	3


 	4 	Background, chinese, goku, japanese, myth, wukong, god, original, powers, relics. 	8




 

Table 4 divides the comments into five topics, covering different areas of interest. Topic 0 is related to the Dragon Ball anime, involving discussions about various characters, scenes, and narratives. Topic 1 focuses on the game’s ending and storyline development, discussing different types of games, player feedback, and energy systems, among other topics. Topic 2 is closely associated with classic action games like Dark Souls, with the focus of the discussion on game design, difficulty, and challenges. Topic 3 is more philosophical, involving discussions about Buddhism and cultural background, particularly focusing on Buddhist perspectives and life philosophy. Topic 4 focuses on the cultural differences between China and Japan, analyzing cultural elements and character backgrounds in Dragon Ball. Each topic presents distinct discussion characteristics and areas of focus.

From the perspective of social network theory, the formation and discussion of these topics may reflect the social interaction patterns among commentators. The extensive discussions in Topic 0 and Topic 1 suggest that these may be central topics in larger communities, attracting more interaction and information exchange. In contrast, smaller subtopics (such as Topic 3 and Topic 4) may be concentrated in niche communities, where the discussions are more in-depth but with lower participation. Information dissemination in social networks may have played an important role in the formation of these topics, with central topics often attracting more attention through widespread spread and interaction, while niche topics may gain attention through deep exchanges within specific groups.

To further illustrate, 10 comments that meet the filtering threshold criteria from Table 1 are selected as examples. There are a total of 55 comments that meet the above criteria, but due to space limitations, only 10 are selected for demonstration.

In the above comments that meet the threshold, the relationship between these comments and KOLs (Key Opinion Leaders) can be analyzed from multiple perspectives. Firstly, most of the comments have a neutral or positive sentiment score, reflecting the high attention and enthusiasm that players have for Black Myth: Wukong. For example, comment 08 states, “The opening was overwhelming, felt like watching an anime,” which shows high expectations and praise for the game, with a sentiment score of 4.5, indicating a strong emotional influence. Comment 07 mentions, “Erlang is Wukong’s rival with 73 unique skills,” which not only demonstrates a deep understanding of the character’s background but also explains the game’s character setting through comparison. Such comments have educational and guiding qualities, helping other players better understand the game’s world view, aligning with the characteristics of KOL behavior.

Secondly, comments 01 and 09 show emotional buildup and anticipation for the game over time. The users express their emotions and interact with other players. For example, comment 01 states, “People who do not have PS5 or cannot afford the game are gathered here,” showing a sense of community and resonating with many players’ feelings. Such comments tend to generate higher interaction and responses, which help spread the topic. These comments generally have high viral potential because they not only reflect individual emotions but also spark resonance and discussion among other players. Especially under the influence of KOLs, emotional and interactive dissemination becomes more rapid.

Moreover, comment 05 demonstrates an understanding of the deeper social and political metaphors in Journey to the West, showing the user’s reflection on the cultural background behind the game. This type of comment provides additional cultural perspectives and insights, fulfilling the guiding role of KOLs in the community. Through such comments, the user not only conveys high praise for the game but also stimulates other players to think about the deeper meanings of the game, enhancing their identification with it. Comment 06 offers a detailed analysis of the game’s plot, character development, and visual effects, showing a profound understanding and high appreciation of various aspects of the game. Such detailed analysis not only provides valuable feedback but also guides other players to focus on these highlights within the game.

Finally, the language style of the comments is often direct and emotionally charged. For example, comment 03 mentions, “The animation was so precise, it drove me crazy,” and this direct emotional expression makes the comment highly impactful. Such comments quickly capture the audience’s attention and encourage emotional resonance, making them a powerful tool for KOLs in spreading influence on the platform. In summary, these comments not only reflect the enthusiasm and in-depth discussion players have for Black Myth: Wukong but also demonstrate a high degree of alignment with KOL behavior. Through these comments, KOLs help expand the game’s community effect and spread topics by guiding emotions, providing in-depth analysis, and fostering interactive feedback, which actively promotes the game’s influence and reputation.

Having previously explored the emotional distribution of the game audience, topic clustering, and the role of KOLs, the next step is to investigate whether there exists a community distribution within the game audience. To do so, cluster analysis is employed on the game audience data. In this study, the K-means method is used for clustering, where “K” represents the number of clusters. To determine the optimal value of K, both the Elbow Method and Silhouette Score are applied.

The Elbow Method involves observing the trend of the sum of squared errors (SSE) within the clusters, choosing the “elbow point” where the rate of SSE decline significantly slows (Ketchen and Shook, 1996). The Silhouette Score evaluates the density and separation of the clusters, selecting the K value that maximizes the silhouette score (Rousseeuw, 1987). By combining these two methods, the optimal clustering effect is ensured.

The process begins with the Elbow Method:

Based on the elbow method analysis in Figure 4, the SSE decreases rapidly as the value of K increases, but the rate of decrease levels off between K values of 4 and 6, indicating that a balance has been achieved between reducing SSE and preventing overfitting. To further confirm the optimal K value, the silhouette coefficient (Figure 5) was used to evaluate the clustering quality for different K values. By measuring the separation and cohesion of the clusters, the optimal number of clusters was ultimately determined.

[image: Line graph illustrating the elbow method for K-means clustering, with the x-axis labeled K ranging from 1 to 10 and the y-axis labeled WCSS ranging from 0 to 15000; the plot shows a sharp decline in WCSS as K increases from 1 to 4, after which the decrease slows, indicating the optimal cluster number is around 4.]

FIGURE 4
 Elbow method figure.


[image: Line graph illustrating silhouette scores for K equals 4, 5, and 6 clusters. The silhouette score increases sharply from around 0.57 at K equals 4 to approximately 0.66 at K equals 5 and remains nearly constant at K equals 6.]

FIGURE 5
 Silhouette scores figure.


The higher the value of the Silhouette Score, the better the clustering effect. Among these results, the Silhouette Score for K = 5 (0.662125) is the highest, slightly higher than that for K = 6 (0.661962), while the score for K = 4 is relatively lower (0.573204). Therefore, K = 5 is the most suitable number of clusters, as it has the highest Silhouette Score, indicating the best clustering performance.

Below is the feature and trend analysis for each cluster:

Based on Figure 6, coherence and perplexity are calculated. Coherence and perplexity were originally applied in natural language understanding tasks to evaluate sentence fluency and the NLTF model’s ability to predict generated text. In clustering algorithms, the relationship between topics is typically measured by calculating the similarity of content within each topic, using the correlation between the comment content and the topic as an indicator of coherence. Additionally, the distance between the points in the scatter plot is set as a predictive measure to further assess the structure and consistency of the text (Blei et al., 2003).

[image: Scatter plot visualizing five clusters using principal component analysis with sentiment difference on the x-axis and topic difference on the y-axis. Each cluster is color-coded, with a color bar indicating cluster numbers from zero to four.]

FIGURE 6
 Game audience clustering figure.


Based on the content of Figure 6 and Table 5, and combined with sentiment evaluation theory and social network theory, the topics exhibit different emotional tendencies and social interaction characteristics. Cluster 0 (emotion and personal relationships) and Cluster 3 (mourning and sadness) involve negative emotions, discussing themes such as loss and the death of loved ones. They show high coherence (0.9925 and 0.9928, respectively), indicating that the text is consistent and fluid, with strong emotional continuity. Additionally, low perplexity (0.6397 and 0.5779, respectively) indicates tight clustering, with the text being semantically focused. These topics can provoke strong emotional resonance in social networks, with users discussing these negative emotions, forming a social circle of emotional support.


TABLE 5 Cluster analysis chart.


	Topic clustering
	Color
	Number of comments
	Content summary
	Distribution description in the Figure
	Perplexity
	Coherence

 

 	Cluster 0 	Dark Purple 	Medium number 	The topic revolves around emotions, loss, sadness, and personal relationships, involving words like “sorry,” “loss,” “brother,” etc. 	Located on the left side of the figure, more concentrated, indicating negative emotional differences. 	0.639710183 	0.992522629


 	Cluster 1 	Dark Blue 	Larger number 	The topic is mainly game-related, discussing gameplay, the quality of the game, money, etc., involving words like “game,” “play,” “money.” 	Located at the top right of the figure, with a more positive theme, representing positive discussions about entertainment and games. 	0.569589512 	0.992900158


 	Cluster 2 	Cyan 	Larger number 	Mainly related to combat in the game, discussing battle, challenges, etc., involving words like “boss,” “fight,” “beat.” 	Located at the bottom right of the figure, representing combat-related content, showing a higher level of confrontation. 	0.584604662 	0.99250964


 	Cluster 3 	Green 	Fewer number 	Involves emotional and memorial content, discussing sadness, loss, and remembrance, involving words like “condolences,” “rest,” “peace.” 	Located at the bottom left of the figure, focusing on emotionally negative topics. 	0.577992483 	0.992756122


 	Cluster 4 	Yellow 	Medium number 	Related to game characters or mythology, especially discussions about “Wukong” and similar characters, involving words like “wukong,” “goku,” “god.” 	Located on the right side of the figure, with the theme revolving around characters in the game, with a mythological touch. 	0.5734016895287439 	0.9923870210059774




 

In contrast, Cluster 1 (game-related) and Cluster 2 (combat-related) discuss more positive content, focusing on gameplay and combat challenges. They have lower perplexity (0.5696 and 0.5846, respectively), which further suggests tight clustering, with the content being consistent and fluid (coherence scores of 0.9929 and 0.9925, respectively). These topics foster active discussion groups in social networks, particularly through shared interests that promote information exchange and interaction. Cluster 4 (characters and mythology) centers around virtual characters and mythology, including characters like “Wukong.” Although the number of comments is moderate, the high coherence (0.9924) and low perplexity (0.5734) indicate that the content is consistent and the clustering effect is good. This topic can spark heated discussions about virtual characters, promoting cultural dissemination and the establishment of interest-based groups.

Overall, negative emotional topics drive social interaction through emotional resonance, while positive emotional topics stimulate group communication through shared interests. Additionally, high coherence and low perplexity help enhance the topic’s dissemination and social connection, making the text more engaging and promoting the flow of information and interaction in social networks.

According to Table 6, Topic 2 (Combat-related) and Topic 1 (Game-related) have the most KOLs that meet the criteria, with greater emotional dispersion, which may indicate that discussions on these topics are more intense or controversial. In contrast, the emotions in Topic 3 (Emotional & Condolences) are very consistent, and the number of KOLs meeting the selection criteria is relatively small, which may suggest that the comments on this topic are more peaceful, with fewer active participants in the discussion. Topic 4 (Game Characters) has a higher average sentiment, but with greater emotional fluctuations, which may reflect the extreme emotions players have toward game characters, showing more intense emotional responses.


TABLE 6 Sentiment distribution table for each cluster.


	Cluster
	Mean sentiment
	Standard deviation
	Minimum sentiment
	Maximum sentiment
	Median sentiment
	KOL_count

 

 	Cluster 0 	3.183636363636363 	0.396970344667526 	2.43 	4 	3.12 	11


 	Cluster 1 	3.065 	0.5056412531855733 	2 	4.3 	3 	14


 	Cluster 2 	3.329230769230769 	0.5962027275245327 	2.2 	4.5 	3.2 	13


 	Cluster 3 	3.2725 	0.19517086531208147 	3.04 	3.5 	3.275 	4


 	Cluster 4 	3.276923076923077 	0.6228614695551573 	2.2 	5 	3.2 	13




 




4 Cluster behavior identification and ‘water army’ detection analysis based on sentiment evaluation and social network theory”

Based on the analysis of Table 6 and Figures 6, 7, the following conclusions can be drawn:

[image: Box plot titled Sentiment Distribution by Cluster displays sentiment scores on the vertical axis for five clusters labeled Cluster 0 through Cluster 4. Each cluster shows a similar distribution, with median sentiment around three and varying numbers of outliers above and below the interquartile range.]

FIGURE 7
 Sentiment distribution by cluster.


From the perspective of sentiment analysis, Cluster 0 shows a relatively consistent emotional response, with a mean of 3.18 and a standard deviation of 0.40, indicating that the emotional fluctuations within this group are small, and the emotional distribution is highly concentrated, reflecting emotional consistency. Cluster 1 exhibits greater emotional fluctuation, with a mean of 3.07 and a standard deviation of 0.51, indicating that the emotional responses of this group have high variability, possibly involving multiple forms of emotional expression, suggesting significant individual differences in emotional feedback. Cluster 2 shows even greater emotional fluctuations, with a mean of 3.33 and a standard deviation of 0.60, suggesting that this group’s emotional reactions may be more extreme, with significant emotional differences. In contrast, Cluster 3 shows highly consistent emotional feedback, with a mean of 3.27 and a standard deviation of only 0.20, indicating that emotional fluctuations within this group are small, and members’ emotional responses tend to be aligned, possibly forming a strong collective emotional resonance. Cluster 4, although its mean is 3.28, which is similar to other groups, has a significantly higher standard deviation of 0.62, indicating that this group has larger emotional fluctuations and more dispersed emotional feedback (Table 7).


TABLE 7 Comparison of Chinese and English Website Comments.


	Chinese comments on Bilibili
	English comments on YouTube

 

 	“Immortality? The Three Realms and Six Paths are destroyed by these four words, aren’t they?” Wow. this sentence is simply amazing. 	“It’s No wonder a bunch of characters were inspired by This Legend.been in love with his lore ever since I was young.”


 	“This game is not simple, it truly has ‘Dao’ (the way).” 	“Monkey was like: ‘There is too many of him, and he has a cloud, where is my cloud at?’”


 	“To fight against Heaven, it’s not about becoming the Great Sage, but surpassing the Great Sage. That’s why Erlang Shen helps the fated person break free from the golden hoop. This is the key to breaking the situation.” 	“It has the ‘I taught you everything you know, not EVERYTHING I KNOW’ energy to it.”


 	“Yang Jian himself split Peach Mountain with an axe to save his mother. He is the prototype for the story of Chenxiang splitting Mount Hua.” 	“That teleport kick combo is straight out of DBZ, as if Wukong saying ‘you might share my name, but I’m the original’”


 	“Black Myth: Wukong shows that unless you wear this ‘Best of the Year’ cassock, how would all beings know that I am the excellent game? Now there’s a bunch of people out there cursing Black Myth, and they are not asking for anything else. They’re just like Huangmei, wanting to win. Jin Chanzi does not care at all because he knows that what Huangmei is doing is a ruthless attempt to win. Even if it’s not like that, he will force it into a win. He does not even want to deal with it, and those people are the same way [watching the drama].” 	“The fact that he gives you time to recover and also gives your weapon back to make you try again is a thing of a master.”




 

In the analysis of the number of KOLs, Cluster 1 and Cluster 2 have the largest numbers of KOLs, with 14 and 13, respectively. This may be related to their more complex discussion topics and higher levels of activity, leading to more diverse and fluctuating emotional feedback. Cluster 3 has the fewest KOLs, only 4, and its emotional feedback is more consistent, reflecting that this group’s discussions are stable and its members are less involved in broad public opinion hot spots. Cluster 0 and Cluster 4 have relatively fewer KOLs, with 11 and 13 respectively, and although their emotional responses are more consistent or fluctuate greatly, they still suggest that these groups may exhibit some emotional bias, warranting further attention.

Combined with the PCA plot analysis, Cluster 4 shows greater emotional differences, and this group’s distribution in the PCA plot is close to the horizontal axis (emotional difference) near 0, indicating that its emotional responses are more consistent, and the emotional reactions are concentrated across multiple topics. This aligns with the characteristic of “water army” behavior, where uniform emotional feedback is exerted across various topics to influence public opinion. Cluster 0 shows smaller emotional fluctuations, and with fewer KOLs, it indicates that this group’s interactions are relatively stable and emotional responses are consistent, thus ruling out the possibility of “water army” behavior. Cluster 1 and Cluster 2 exhibit greater emotional differences and higher KOL numbers, suggesting that these groups’ emotional feedback is diverse and actively involved in trending topics, which is not characteristic of “water army” behavior but rather represents normal social interaction. Cluster 3’s emotional responses are stable with a smaller standard deviation, and with fewer KOLs, it indicates that this group’s emotional feedback is consistent, and its behavior aligns with general social interactions rather than typical “water army” behavior.

In conclusion, Cluster 4 is most likely to exhibit “water army” behavior, as it shows highly consistent emotional responses, smaller emotional differences, and a higher level of KOL involvement, all of which are typical characteristics of “water army” behavior that influences public opinion through unified emotional feedback. On the other hand, Cluster 1 and Cluster 2, due to their large emotional fluctuations and the higher number of KOLs, display more complex discussions and widespread emotional feedback, which typically do not align with the characteristics of “water army” behavior. Cluster 0 and Cluster 3, with more consistent emotional feedback and fewer KOLs, indicate more stable interactions with smaller emotional fluctuations, making it less likely to exhibit “water army” characteristics.

It is important to note that the high-heat comments and concentrated emotional expressions observed in the current study cannot be simply attributed to “water army” operations. In actual analysis, we found that a large number of high-interaction behaviors may stem from players who have a strong identification with the game and cultural resonance, and voluntarily express their opinions. These commenters are not hired “water army” participants but rather “emotional participants” who voluntarily engage, enthusiastically support, and actively spread content. They post comments out of emotional identification with the game’s narrative, cultural symbols, and even the development of domestic games, thereby displaying structural characteristics similar to those of water armies, such as high consistency, high interaction heat, and rapid diffusion. This is precisely where the study needs to introduce the concept of “spontaneous high-identification communities” to differentiate them from mechanical public opinion manipulation.

This type of user-driven collective expression, within the framework of sentiment evaluation theory, can be seen as an “emotional resonance phenomenon,” in which multiple users, when faced with the same cultural text, reach consistent or similar emotional judgments through similar cognitive assessment paths. From the perspective of social network theory, such emotional expressions are not “manufactured” but rather the result of “aggregation,” representing a typical decentralized opinion consensus generation mechanism.



5 Discussion

This study conducts a multi-dimensional data analysis of audience comments on Black Myth: Wukong, expanding the research from audience analysis to community research, covering sentiment analysis, interaction behavior, and clustering modeling. It explores the emotional responses and interaction patterns of different audience groups, combining Appraisal Theory of Emotion and Social Network Theory to reveal the role of cultural background, community structure, Key Opinion Leaders (KOLs), and potential bot behaviors in shaping user emotional expression and interaction dissemination.

Overall, user evaluations of the game show a clear positive tendency, with neutral to positive emotional feedback dominating, reflecting widespread cultural acceptance.

The cluster analysis results further reveal the complex cultural difference structures and social network dynamics behind the comments. Users from different cultural backgrounds not only show differences in comment styles but also reflect the diversity of emotional evaluation paths and cultural understanding in their interaction behaviors. These cultural interaction differences are particularly evident in the international dissemination of Black Myth: Wukong. The study found that the game, by integrating Eastern cultural elements and narrative strategies, sparked global user engagement. In Western markets, players exhibited a strong interest in Chinese traditional symbols and mythology, while domestic Chinese users found cultural identity and emotional resonance through the game.

This cross-cultural acceptance phenomenon corroborates Monceri (2022) important reflection on “cross-cultural communication as a discipline”: although this field has been integrated into the “scientific system” with its own theoretical frameworks and practical methods, its institutionalized path is still deeply influenced by Western knowledge structures. Therefore, when dealing with highly culturally embedded media practices like game dissemination, researchers should not only focus on the effects of cultural content but also examine the discourse construction mechanisms and cultural power structures behind it. As Monceri points out, cross-cultural communication research should break through the limitations of traditional Western scientific paradigms and place greater emphasis on the interactive logic and subject positioning from a multicultural perspective.

This theoretical viewpoint is validated in the audience comment analysis of this study. For example, by comparing the highest heat comments on Bilibili (a Chinese video-sharing website) and YouTube, we observe differences in how audiences perceive the same cultural content, their emotional evaluations, and interaction behaviors, showing a “cultural decoding tension” in the global context. This indicates that in the digital media environment, games not only serve as cultural products transmitting content but also as practices of cross-cultural interaction, reflecting and shaping new forms of global cultural circulation.

Furthermore, this “cultural decoding tension” is not only reflected in differences in emotional expression and interaction patterns but also reveals how platform algorithms and community rules deeply shape user behavior, raising a range of ethical concerns and platform-specific biases. Different platforms apply distinct filtering mechanisms for comment visibility, interaction prioritization, and content recommendation. For instance, YouTube tends to highlight comments with high numbers of likes, amplifying dominant emotional expressions, while Bilibili fosters stronger collective emotional resonance through real-time “bullet comments” and user-level systems, reinforcing a locally oriented cultural echo.

In this process, platform algorithms may selectively amplify certain emotional content, suppressing non-mainstream voices and creating emotional biases within the platform. These differences in “emotional visibility” can reshape the structure of opinion expression and affect how external observers interpret the overall sentiment of a user community. Moreover, some key opinion leaders (KOLs) or promotional accounts manipulate comment rankings through artificial engagement strategies—such as buying likes or coordinating fake interactions—obscuring authentic user feedback and disrupting organic emotional dissemination.



6 Results

This study conducts a multi-dimensional data analysis of Black Myth: Wukong audience comments, integrating sentiment evaluation, filtering threshold calculation, and cluster analysis methods. It systematically explores emotional expression, interaction behavior, and the underlying influence mechanisms within virtual game communities. The study, based on sentiment scores, measures the influence of comments using filtering thresholds (combining likes and replies) and employs K-means clustering to identify topic dimensions, opinion leader groups, and potential subgroups exhibiting bot-like behavior. Additionally, the research investigates cultural differences in game acceptance within a cross-cultural communication context, revealing significant emotional expression and identity differences between Western and Chinese users in their comments.

The results align closely with several conclusions in existing literature. For example, Social Network Theory’s concept of opinion leaders’ central role in information diffusion and Appraisal Theory’s explanation of emotional transmission pathways were empirically validated. High-centrality user comments (KOLs) significantly increased audience interaction participation, confirming a clear structural dependence of opinion formation on the community.

This study makes several important contributions:


	Methodological contribution: For the first time, the study integrates sentiment scores, filtering thresholds, and clustering algorithms into a composite “emotion—influence—structure” model. This model provides an empirical analysis of the logical chain behind user emotional expression and interaction behavior, addressing gaps in previous research on the “complex behavior systems” in game communities.

	Theoretical contribution: By introducing the concept of “spontaneous high-interaction player groups” as a third analytical category, this study breaks through the traditional binary judgment of “opinion leaders/bots.” It emphasizes that emotional resonance and structural expression in digital spaces can stem from natural cultural identity, national emotions, or a sense of community belonging, rather than purely from commercial manipulation. Although such collective emotional behaviors share similarities with bot-like actions, the underlying motivations differ, warranting re-modeling of their behavioral characteristics.

	Deepening cross-cultural communication theory: Building on existing “cultural acceptance” frameworks, this study introduces a “bidirectional cultural encoding feedback mechanism.” Western users’ interest in Eastern cultural elements was found to manifest as emotional curiosity and interactive enthusiasm, while Chinese users viewed the game as an emotional outlet for national cultural pride. This interaction forms an “emotional-cultural feedback loop” that goes beyond the linear communication structure.




6.1 Ethical considerations

While the study successfully anonymized the data to ensure user privacy and safeguard against data breaches, it also acknowledges the ethical risks associated with web scraping and bot detection. Despite anonymization, web scraping remains ethically challenging, especially regarding the risk of unintentionally violating users’ privacy. As user comments are collected without direct consent, future research should implement stricter protocols for ethical data handling, ensuring transparency and safeguarding users’ rights during data collection.

The study also recognizes the risks of misclassification in detecting bot-like behaviors. The use of algorithms for identifying bots may inadvertently misidentify genuine user comments as automated behavior, particularly in cases of collective emotional engagement that resemble bot-like activity. In future work, it will be important to refine detection algorithms to minimize the potential for false positives in bot identification.



6.2 Translation and sentiment bias

Another limitation not fully addressed in this study is the sentiment analysis bias that can arise when handling translated comments or non-native English content. Many of the user comments were written by non-native English speakers or were translations, which could lead to discrepancies in emotional interpretation due to differences in cultural context or translation accuracy. To address this, the study used separate translation models tailored to specific countries and languages, improving the accuracy of sentiment analysis. However, further research should consider implementing more advanced translation quality checks or refining sentiment models to accommodate the nuances of multiple languages, ensuring a more accurate reflection of the users’ emotional states.



6.3 Platform algorithm considerations

Finally, the impact of YouTube’s recommendation algorithm on comment visibility and emotional amplification was not adequately discussed in this study. YouTube’s algorithm likely influences which comments are prominently displayed, amplifying dominant emotional expressions and potentially skewing the perceived sentiment within the user community. The study should consider the role of algorithmic filtering and how it affects the overall emotional dynamics on the platform. Future research could examine the relationship between algorithmic recommendations and the organic distribution of user comments to understand how platform biases influence public opinion and emotional expression within digital communities.



6.4 Practical implications

The findings of this study offer valuable multi-dimensional insights for game developers, community managers, and policymakers. First, identifying opinion leaders and emotional aggregation nodes can help community managers build more targeted engagement strategies, fostering stronger user participation. Second, the distinction between “organizational manipulation” vs. “spontaneous expression” provides a foundation for content moderation and public opinion regulation, helping to maintain a healthy, open, and authentic discourse environment. For global marketing strategies, understanding the significant emotional and content preference differences among users from different cultural backgrounds is crucial for tailoring communication strategies that are more locally relevant. Furthermore, the “emotion-structure-behavior” model developed in this study can inform platform recommendation algorithm optimization, ensuring more equitable information distribution and minimizing the influence of manipulated content.



6.5 Future research directions

Future research could explore multiple directions to deepen the findings of this study. First, introducing time series modeling and dynamic sentiment analysis can reveal the emotional evolution within the community and highlight key event-driven triggers. Second, cross-platform research using API scraping of comment and interaction data from various platforms will provide a broader understanding of cross-platform emotional migration and user behavior fluidity across different media. By combining natural language processing (NLP) and behavior tracking technologies, future studies could develop advanced bot detection algorithms to explore the underlying commercial or political motives behind bot-like behavior. Additionally, further research should analyze the psychological mechanisms of cross-cultural communication, examining how deeply cultural backgrounds influence emotional expression patterns and shaping the opinion formation and diffusion processes. Finally, integrating AI with social network analysis to develop emotion-recognition algorithms could support automated detection of KOL clusters, manipulative public opinion networks, and authentic user behavior, contributing to the sustainable and ethical development of digital communities.
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Introduction

Content moderators safeguard the ever-growing online realm by reviewing and filtering out harms, yet are themselves subject to the risk of psychological concerns.





Method

This study explored the psychological outcomes of content moderators (N = 311) who were offered a resilience training program called The TaskUs Method 2.0 from baseline to 18 months. Participants completed psychometric screeners for resilience, burnout, secondary traumatic stress, compassion satisfaction, and perceived stress. For the analyses, three timepoints were identified to follow participants across the study period based on their tenure–T0 (0–3 months tenure), T1 (5–10 months), and T2 (11–16 months tenure).





Results

Findings from the entire sample (regardless of whether participants had data for all three timepoints) revealed that secondary traumatic stress and perceived stress did not differ significantly between timepoints. However, burnout, compassion satisfaction and resilience showed small yet significant decline between T0 and T2. With a reduced sample of only those having data for all three timepoints, similar trends remained although the rate of change from T0 to T1 did not differ significantly from that of T1 to T2 for any of the variables.





Discussion

Results indicated that participants in the program showed no significant increases in secondary traumatic stress, the main target of the program. Across the different psychometrics, effect sizes were small suggesting that content moderators using the program were not at significant risk for increased psychological distress from content moderation during the study duration. These findings provide a valuable foundation for further refining interventions aimed at content moderators. Future studies may consider experimental and multifactorial designs to delve into therapeutic mechanisms and different types of psychological outcomes.





Keywords: content moderation, psychological safety, resilience, secondary trauma, wellness intervention




1 Introduction

In an age characterized by rapid technological epiphanies, the continued safety of digital spaces is critically dependent on content moderators. They review user generated material on social media, streaming and networking platforms in varying formats for alignment with usage policies, and take actions on violative material. The World Economic Forum lamented the ease the internet offers for the widespread movement of harmful content (1). While not enough formal data is accessible on the current global volume of violative content, a recent report from the UK revealed a 31% increase in harmful content in 2023 when compared to 2022 (2). Moderators, thus, face more recurrent risks of engagement with traumatic content (3). Repeated exposure can trigger mental health concerns, and calls for efforts to protect moderators from the negative impacts of content on their well-being (4). This study examines the longitudinal trends of self-reported psychological outcomes of content moderators while using a tailored psychological health intervention by tracking the well-being outcomes of participating content moderators across 18 months.

Historically, moderation work was managed on a small scale by existing employees of a given platform. Over the years, the sheer volume and diversity of user generated content has required content moderation to be set up as a full-fledged specialized department. While the job role and expectations for moderators have become more refined and systematized, attention to the human consequences of such work has not been on par, and even fewer efforts have been directed to alleviate possible occupational impact (5, 6). Prolonged interaction with harmful content while moderating potentiates the development of trauma-related symptoms and disorders. In frontline professions such as content moderation, secondary traumatic stress, burnout and compassion fatigue are very relevant and necessitate tailored mitigation strategies (4).

Secondary traumatic stress is commonly experienced by helping professionals (helpers) as they continually witness and work with victims, survivors, and records of perpetrations. Even while helpers such as content moderators may not personally encounter the traumatic incident, the nature and responsibility of helping work that involves empathizing and safeguarding others (i.e., platforms users in content moderation contexts) creates trying scenarios that can potentially trigger traumatic responses in moderators (7). Long-term helping demands emotional labor without sacrificing consistent work performance, which altogether can result in burnout (characterized by exhaustion, hopelessness, and maladaptive coping) as well as compassion fatigue (reduced ability to empathize or help) (8). In a study with news media staff, it was found that empathy or compassion expressed in one’s work moderated the impact of negative emotions on rumination tendencies which in turn mediated burnout (9). There thus appears to be a psychological pathway between traumatic contact on the job and the possible development of distress.

The elucidation of the empathy mechanism, nonetheless, offers hope to disrupt the progression from exposure to psychological injury, by training helpers in healthy coping techniques. The World Health Organization (10) acknowledged the existence of “elevated psychosocial risks” for helpers, and recommends employers to offer preventative psychoeducative training alongside other risk reduction provisions. In recent years, wellness benefits have become more common in workplaces (11). These, however, are often reactive care set-ups that place the onus on employees to reach out when in detectable distress (which may be too late). Singh et al. (12) argued for anticipatory/preventative mental health care in communities to avoid aggravations of undetected subclinical conditions, and to reduce the burden of self-diagnosis. For full-time content moderators, this is even truer given the known psychological risks in their occupation. To our knowledge, very limited scientific literature exists on wellness interventions for content moderators. Most reports have been centered on content with the goal to reduce its shock value and in turn minimize the emotional impact on moderators. These have yielded mixed results. On one hand some studies (13–15), evaluating technological interventions such as image modification through blurring and filters, found positive effects like reduced negative feelings while retaining operational efficiency. Contrastingly, in another study (16) that tried to induce positive affect (e.g., introducing cute and awe-inspiring images/videos) during work breaks, experienced moderators (with 2+ years of moderation experience) reported higher perceived stress. The authors proposed that compassion fatigue (stemming from moderators’ prolonged exposure to content) had reversed the effect of surface-level positive stimuli, thus requiring interventions that focus on the individual and address deeper psychological concerns. While content-focused interventions can support the reduction of impact, these (in and by themselves) cannot holistically protect moderators. They address merely a part of the problem (content), and do not leverage the human capacity to cope with distress.

The only comprehensive preventative intervention for content moderators documented in empirical literature to date is Steiger et al.’s (17) resilience training program called the TaskUs Method. The cyclical intervention, involving positive psychological education and theme-based activities to promote emotional regulation and adaptive coping was observed to prevent burnout and secondary traumatic stress from worsening between moderators’ 2-week and 3-month tenure timepoints. Furthermore, higher resilience predicted lower burnout and secondary traumatic stress. The study highlighted the benefits of a periodic intervention that fosters resilience in moderators to help them withstand psychosocial risks. However, two limitations are notable: the study was conducted during the stressful COVID-19 pandemic, and its long-term impact beyond the initial 3-month habituation phase for moderators remains unclear. Given that the demands of content moderation are continually evolving with the advance of digital content and newer technologies (e.g., GenAI, virtual reality), interventions must be designed to instill skills that help moderators cope with new risks and changing dynamics of their job.

This study builds on Steiger et al.’s (17) intervention report by exploring the second iteration of the program. The modules in the TaskUs Method 2.0 version were designed to be tailored, trauma-responsive and stress-inoculating in the context of content moderation work. Practical everyday skills (e.g., tricks for nervous system regulation) rather than abstract mechanisms of coping (e.g., optimistic worldview) were prioritized. The revised approach aimed to retain the central focus on resilience building against trauma for moderators while being more experiential than theoretical. This article reports the well-being outcomes of full-time content moderators participating in the TaskUs Method 2.0 program by following them up for 18 months.




2 Method



2.1 Participants

The sample comprised 311 full-time content moderators–employed by TaskUs, a business process outsourcing (BPO) company–whose primary job responsibility included reviewing material classified as highly graphic or egregious. Nonetheless, the moderators were exposed to content that vary in format (text, images, or videos) and type of harm (e.g., bullying, child abuse, violence, hate, or misinformation). All content moderators at TaskUs are hired with the help of a psychometric pre-hire screener (18) designed to assess a candidate’s cognitive and psychological traits to both predict success in the role and mitigate the risk of adverse outcomes (e.g., secondary traumatic stress). The hiring process also includes interviews and discussions to ensure role transparency as well as candidates’ acknowledgement and informed willingness to work in content moderation.

Participants were located in Southeast Asia (77%), India (20%), Latin and North Americas (2%), and Europe (1%). This regional distribution reflected the typical content moderator distribution in BPOs, with a majority located in Asia and smaller proportions in the west. As regards age distribution, 38.6% of the participants were of 25–30 years, 32.2% fell into 18–24 years, 13.8% were of 31–35 years, 8.4% fell into 36–40 years, 3.5% were of 41–50 years, and 2.9% chose not to disclose.




2.2 Measures



2.2.1 Professional quality of life

ProQOL, developed by Stamm (19), includes 30 items that enquire about one’s feelings with regard to helping work during the last 30 days. It has three sub-scales with 10 items each on a 5-point likert scale of frequency that evaluate burnout (e.g., “I feel overwhelmed because my work load seems endless.”), secondary traumatic stress (e.g., “Because of my helping, I have felt “on edge” about various things.”), and compassion satisfaction (“I get satisfaction from being able to help people.”). For each subscale the score ranges between 10 and 50, and interpreted as follows—between 10 and 22 represents low range, between 23 and 41 signifies average/moderate range, and above 41 indicates high range. The internal consistency of ProQOL subscales, gauged by Cronbach’s alpha, in the present sample ranged at the three timepoints (T0, T1, T2) between 0.87 and 0.89 (secondary traumatic stress), 0.74 and 0.81 (burnout), and 0.87 and 0.90 (compassion satisfaction).




2.2.2 Perceived stress scale

PSS is a 10-item scale from Cohen et al. (20), evaluating the extent to which one’s life situation had been stressful during the past month on a 5-point likert scale of frequency. Items are both positively and negatively phrased to cover different stressful and coping experiences (e.g., “In the last month, how often have you felt confident about your ability to handle your personal problems?”, “In the last month, how often have you been angered because of things that were outside of your control?”). The total score ranges between 0 and 40, with 0–13 suggesting low stress, 14–26 indicating moderate stress, and above 27 representing high stress. PSS had internal consistency (Cronbach’s alpha) of 0.87 at all timepoints in this study.




2.2.3 Connor-Davidson resilience scale 10

CD-RISC 10 assesses different aspects of an individual’s resilience capacity or their ability to recover from stressful events (e.g., “I am not easily discouraged by failure.”). The 10-item version with a 5-point likert scale was adapted by Campbell-Sills & Stein (21) from the original 25-item scale by Connor & Davidson (22). The total score falls between 0 and 40, such that 0–29 is considered low range, 30–36 is suggestive of moderate/intermediate range, and 37–40 is seen as high range (23). In the present sample, the internal consistency (Cronbach’s alpha) of CD-RISC 10 was in the range of 0.87 and 0.90 for the different timepoints.





2.3 Study procedure and program

The study involved secondary analyses of data obtained from psychometric surveys conducted by the authors at 6-month intervals between May 2022 and November 2023 with employees in the organization. During this period the resilience program was administered to participants by licensed mental health professionals and trained coaches (not researchers). Employees were offered wellness time (paid for by employer) for the wellness program during their work shift, resulting in an observed attendance of 80-90%. The researchers were involved only in conducting the survey, and they had no oversight or management of the program delivery team. The surveys were administered for four rounds at 6-month intervals (May 2022, November 2022, May 2023, and November 2023).

The resilience program was designed by licensed mental health professionals as an evidence-based holistic, global psychological health and safety framework for full-time content moderators. The offerings were based on neuroscience principles and psychology practices (24–28). The goal of the sessions was to foster neuroplasticity and improve moderators’ stress tolerance as well as healthy coping techniques (29). Theoretically, the program was founded on brain-based and mind-body interventions (26, 28) namely, Eye-Movement Desensitization and Reprocessing (30, 31), Somatic Experiencing (32–34), and Rapid Resolution Therapy (35, 36), coupled with cognitive modalities to include Cognitive Processing Therapy (27, 37–39) and Dialectical Behavioral Therapy (25, 40, 41).

The underlying structure of these skill-building sessions was experiential adaptability, wherein attendees experience, in real-time, activities that cause positive changes in the brain for optimal functioning. This approach minimizes the “teaching” aspect and maximizes experience. This focus on direct experience aimed to ensure deep, lasting integration of skills. Sessions were periodically offered to moderators during wellness time in their shift to facilitate mastery and reinforcement of adaptive skills. The skill sessions were arranged in a build-over-the-weeks progression with specific themes across the months: cognitive control and flexibility, benefits of music, multiplicity of emotional selves, benefits of mobility, optimizing teamwork, visuospatial gaming, creating safety, harnessing imagination, nervous system regulation, and nurturing inner speech. Techniques used during these sessions to increase hands-on participation included demonstrations, analogies, role plays, goal setting, discussions, reflections, purposeful games, and creative expressions. Research suggests that these activities and topics support resiliency and psychological functioning, especially in those exposed to graphic materials or who have experienced a traumatic event (42–44).

The themes remained consistent across the regions where participants hailed from. Nonetheless, local facilitators (i.e., coaches and licensed professionals) would adapt the material or exercises to suit community expectations and cultural norms.




2.4 Ethical considerations

Survey data were gathered purely for research purposes in the organization, and no individual-level data was shared anywhere or with anyone outside the research team. The research team was independent of the operations department as well as the resilience intervention delivery team, with no direct oversight or management of participants’ work, thereby mitigating conflict of interest.

Participation was purely voluntary and confidential. Written informed consent was obtained from all participants prior to their participation in the surveys. This was in accordance with ethical standards for the protection of human participants. Specifically, participants were presented with a comprehensive study information sheet that detailed the purpose and process of the survey, and explained the voluntary nature of participation alongside the right to withdraw at any time without penalty. Participants were assured that their responses had no bearing on employment and performance KPIs. Furthermore, the information sheet described the measures taken to ensure data confidentiality (including de-identification and aggregation for analysis), potential minimal anticipated harms or discomforts (with contact information for seeking help), and the secure procedures for data management throughout the study duration.

Given that the study involved secondary analysis of deidentified data, the study was given the exemption from IRB review in writing by the ethics review board at TaskUs Inc., chaired by a mental health researcher from an external research and academic institution. No adverse outcomes were reported during the study period.




2.5 Data analyses

Participants were grouped into three time points (T0, T1, and T2) based on their organizational tenure. Each time point thus represents the sample defined by their tenure even if they had taken the survey in different calendar quarters. Figure 1 illustrates the sample composition from across the survey rounds between May 2022 and November 2023. Timepoints corresponded to how long they had been with the company at the time of the quarterly survey, thus representing tenure time rather than specific dates. Timepoint 0 (T0) contained 311 moderators who had worked 0–3 months at the time of the survey (M = 2.15, SD = 0.86). For Timepoint 1 (T1), moderators with a tenure of 5–10 months were included, i.e., all 311 participants qualified (M = 7.81, SD = 1.11). Timepoint 2 (T2), however, contained fewer individuals (N = 131) than the original 311 participants as it required participants who had been working for 11–16 months within the survey window. Individuals without a T2 could have left the company prior to reaching the third timepoint or simply started working later within the previous survey window and thus had not yet completed a third survey. It is also likely that they may have remained employed but chose not to respond to the survey given the voluntary nature of participation. The reason for the participants’ dropout (i.e., whether due to non-participation or exit from company) cannot be confirmed with available data, meaning it could be for different reasons not tracked here.

[image: Flowchart mapping survey periods—May 2022, November 2022, May 2023, November 2023—measuring resilience, burnout, compassion satisfaction, secondary traumatic stress, and perceived stress to corresponding tenure-based study timepoints T0 (zero to three months, n equals three hundred eleven), T1 (five to ten months, n equals three hundred eleven), and T2 (eleven to sixteen months, n equals one hundred thirty-one).]
Figure 1 | Study timeline and sample composition.

Perceived stress was added to the survey later so participants will only have data on that variable for surveys completed in the two most recent surveys (May 2023 and November 2023), meaning that no participants have data at all three timepoints for perceived stress, and which timepoints are available is based on what year/quarter survey corresponded to each timepoint for that individual. That is, only participants who started after March 2023 would have data for perceived stress at T0 (having their first quarterly survey in May or November 2023). There were 110 individuals who had data at T0, 208 at T1, and 131 at T2. Further, there were 110 individuals who had data at both T0 and T1, and 69 who had data at both T1 and T2.

Paired t-tests were conducted to compare psychological outcomes across timepoints to examine whether the change across time is significantly different from zero. Follow-up analyses were conducted to compare the amount of change observed between T0 and T1 compared to T1 to T2. In order to be able to directly compare the changes, only participants with all three timepoints were used in the follow up analysis. Since no participants had perceived stress data at all three timepoints, this outcome was not examined in the follow-up analyses. First, paired t-tests were conducted in the same way as on the full sample but this time with only a sample of individuals who had all three timepoints. Next, in order to directly compare whether the change was significantly different between timepoints, the difference score from T0 to T1 was compared to the difference between T1 and T2 using paired t-tests.





3 Results

Descriptive statistics can be found in Tables 1–3. Table 1 reports the number of participants with available data, means, and standard deviations for each timepoint in the full sample. Table 2 reports this information for the reduced sample of participants that had data available at all timepoints. Table 3 presents the correlations among these variables with the correlations in the full sample being represented in the lower triangle, whereas the upper triangle contains correlations from the reduced sample. Figures 2–4 depict the mean scores for compassion satisfaction, secondary traumatic stress, burnout, resilience and perceived stress in the full sample across timepoints. Figures 5, 6 illustrate the mean scores for compassion satisfaction, secondary traumatic stress, burnout, and resilience in the reduced sample across timepoints.


Table 1 | Descriptive statistics across timepoints for the full sample.
	
	T0
	T1
	T2


	n
	Mean
	SD
	n
	Mean
	SD
	n
	Mean
	SD



	Months of employment
	311
	2.15
	0.86
	311
	7.81
	1.11
	131
	13.58
	0.94


	Secondary Traumatic Stress
	311
	21.10
	8.28
	311
	21.50
	8.88
	131
	21.16
	8.81


	Perceived Stress
	110
	11.95
	8.01
	208
	13.78
	8.12
	131
	15.07
	8.58


	Resilience
	311
	35.49
	4.62
	311
	34.83
	5.52
	131
	34.87
	5.24


	Burnout
	311
	17.50
	5.59
	311
	18.65
	6.55
	131
	18.02
	6.25


	Compassion Satisfaction
	311
	44.90
	4.96
	311
	43.67
	6.09
	131
	43.63
	6.15








Table 2 | Descriptive statistics across timepoints for the reduced sample.
	
	T0
	T1
	T2


	n
	Mean
	SD
	n
	Mean
	SD
	n
	Mean
	SD



	Months of employment
	131
	2.26
	0.84
	131
	7.98
	1
	131
	13.58
	0.94


	Secondary Traumatic Stress
	131
	20.19
	7.43
	131
	20.44
	8.63
	131
	21.16
	8.81


	Perceived Stress
	0
	–
	–
	69
	14.48
	8.48
	131
	15.07
	8.58


	Resilience
	131
	35.74
	4.54
	131
	35.14
	5.59
	131
	34.87
	5.24


	Burnout
	131
	16.85
	5.25
	131
	17.66
	6.21
	131
	18.02
	6.25


	Compassion Satisfaction
	131
	45.18
	4.65
	131
	44.56
	5.34
	131
	43.63
	6.15








Table 3 | Correlations: lower triangle contains correlations from the full sample, upper triangle contains correlations from the reduced sample.
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18



	1. T0 tenure
	1
	-0.04
	0.1
	NA
	0.07
	-0.03
	0.67
	0
	0
	0.06
	0.09
	0.02
	0.8
	0
	-0.02
	-0.03
	0.07
	0.04


	2. T0 Burnout
	0.07
	1
	-0.51
	NA
	-0.38
	0.67
	-0.14
	0.64
	-0.44
	0.47
	-0.4
	0.48
	-0.1
	0.5
	-0.42
	0.43
	-0.34
	0.31


	3. T0 Compassion Satisfaction
	-0.05
	-0.58
	1
	NA
	0.58
	-0.02
	0.12
	-0.4
	0.49
	-0.3
	0.31
	-0.2
	0.07
	-0.4
	0.41
	-0.35
	0.38
	-0.17


	4. T0 Perceived Stress
	0.2
	0.61
	-0.53
	1
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA


	5. T0 Resilience
	-0.08
	-0.42
	0.54
	-0.49
	1
	-0.07
	0.06
	-0.3
	0.39
	-0.5
	0.52
	-0.2
	0.03
	-0.4
	0.35
	-0.45
	0.56
	-0.2


	6. T0 Secondary Traumatic Stress
	0.09
	0.71
	-0.2
	0.49
	-0.15
	1
	-0.09
	0.43
	-0.16
	0.43
	-0.2
	0.56
	-0.05
	0.2
	-0.27
	0.25
	-0.15
	0.29


	7. T1 tenure
	0.75
	0.09
	-0.13
	0.27
	-0.15
	0.07
	1
	0
	-0.01
	0.1
	0.02
	0.09
	0.84
	0
	-0.06
	-0.03
	0.01
	0.13


	8. T1 Burnout
	0.04
	0.63
	-0.5
	0.54
	-0.43
	0.47
	0.11
	1
	-0.64
	0.7
	-0.5
	0.71
	0.02
	0.8
	-0.45
	0.57
	-0.42
	0.59


	9. T1 Compassion Satisfaction
	-0.07
	-0.48
	0.53
	-0.47
	0.45
	-0.28
	-0.13
	-0.7
	1
	-0.6
	0.7
	-0.2
	-0.04
	-0.6
	0.64
	-0.44
	0.58
	-0.26


	10. T1 Perceived Stress
	0.12
	0.45
	-0.42
	0.5
	-0.52
	0.39
	0.2
	0.72
	-0.58
	1
	-0.6
	0.61
	0.18
	0.6
	-0.41
	0.72
	-0.41
	0.55


	11. T1 Resilience
	-0.08
	-0.36
	0.38
	-0.45
	0.56
	-0.19
	-0.17
	-0.6
	0.68
	-0.6
	1
	-0.2
	0.02
	-0.6
	0.58
	-0.46
	0.73
	-0.25


	12. T1 Secondary Traumatic Stress
	0.08
	0.52
	-0.31
	0.41
	-0.29
	0.58
	0.13
	0.74
	-0.32
	0.65
	-0.3
	1
	0.1
	0.5
	-0.17
	0.43
	-0.18
	0.71


	13. T2 tenure
	0.8
	-0.1
	0.07
	NA
	0.03
	-0.05
	0.84
	0.02
	-0.04
	0.18
	0.02
	0.1
	1
	0.1
	-0.06
	-0.02
	0.03
	0.13


	14. T2 Burnout
	0.02
	0.52
	-0.41
	NA
	-0.37
	0.24
	0.04
	0.75
	-0.6
	0.57
	-0.6
	0.5
	0.06
	1
	-0.61
	0.69
	-0.6
	0.69


	15. T2 Compassion Satisfaction
	-0.02
	-0.42
	0.41
	NA
	0.35
	-0.27
	-0.06
	-0.5
	0.64
	-0.4
	0.58
	-0.2
	-0.06
	-0.6
	1
	-0.44
	0.68
	-0.16


	16. T2 Perceived Stress
	-0.03
	0.43
	-0.35
	NA
	-0.45
	0.25
	-0.03
	0.57
	-0.44
	0.72
	-0.5
	0.43
	-0.02
	0.7
	-0.44
	1
	-0.55
	0.5


	17. T2 Resilience
	0.07
	-0.34
	0.38
	NA
	0.56
	-0.15
	0.01
	-0.4
	0.58
	-0.4
	0.73
	-0.2
	0.03
	-0.6
	0.68
	-0.55
	1
	-0.23


	18. T2 Secondary Traumatic Stress
	0.04
	0.31
	-0.17
	NA
	-0.2
	0.29
	0.13
	0.59
	-0.26
	0.55
	-0.3
	0.71
	0.13
	0.7
	-0.16
	0.5
	-0.23
	1







[image: Line graph displaying mean scores with 95 percent confidence intervals for compassion satisfaction, secondary traumatic stress, and burnout across three timepoints. Compassion satisfaction remains high and stable, while secondary traumatic stress and burnout are lower and remain relatively constant over time.]
Figure 2 | Mean scores of the full sample for compassion satisfaction, secondary traumatic stress, and burnout across the study timepoints.

[image: Line graph showing mean resilience scores at three time points labeled T0, T1, and T2 on the x-axis, with scores remaining steady around 36–37. Error bars depict ninety-five percent confidence intervals.]
Figure 3 | Mean scores of the full sample for resilience across the study timepoints.

[image: Line graph showing mean perceived stress scores increasing slightly across three timepoints (T0, T1, T2) with error bars representing ninety-five percent confidence intervals. Y-axis ranges from zero to forty.]
Figure 4 | Mean scores of the full sample for perceived stress across the study timepoints.

[image: Line graph displaying mean scores and 95 percent confidence intervals for compassion satisfaction, secondary traumatic stress, and burnout across three timepoints. Compassion satisfaction remains highest and declines slightly, while secondary traumatic stress and burnout are lower and show small increases.]
Figure 5 | Mean scores of the reduced sample for compassion satisfaction, secondary traumatic stress, and burnout across the study timepoints.

[image: Line graph displaying mean resilience scores at three timepoints labeled T0, T1, and T2, with minimal variation over time. Error bars indicate 95 percent confidence intervals. Y-axis ranges from zero to forty.]
Figure 6 | Mean scores of the reduced sample for resilience across the study timepoints.

This section reports, at the outset, the findings of analyses with the entire sample (N = 311) regardless of the number of timepoints participants had to showcase the overall group’s well-being status. In the next part, the findings of participants with all 3 time-points (n=131) are presented to show the extent of differences in well-being aspects across time.



3.1 Full sample analyses



3.1.1 Secondary traumatic stress

Paired t-tests revealed that secondary traumatic stress scores at T1 were not significantly different from that of T0 [t (310) = .895, p=.371, d = .05], and T2 was not significantly different from T1 [t(130) = 1.24, p=.216, d = .11]. Additionally, when comparing T2 to T0, the difference in secondary traumatic stress was not significantly different from zero [t(130) = 1.14, p=.255, d = .10].




3.1.2 Perceived stress

Paired t-tests showed no significant difference in scores between T1 compared with T0 [t(109) = 1.39, p=.169, d = .13] or T2 compared to T1 [t(68) = .32, p=.748, d = .04]. No participants had data available for both T0 and T2, thus this difference was not compared.




3.1.3 Resilience

Results of a paired t-test demonstrated that scores on the resilience scale were significantly lower at T1 than T0 with an average decrease of 0.65 [t(310) = -2.42, p=.016, d = -.14]. However, the difference between T1 and T2 was not significant [t(130)=-.76, p = .447, d = -.07]. Additionally, T2 resilience was significantly lower than T0 with an average decrease of.87 [t(130) = -2.14, p=.034, d = .19].




3.1.4 Burnout

Burnout at T1 was significantly higher than at T0 with an average difference of 1.15 [t(310)=3.82, p <.001, d = .22]. However, the difference in burnout between T1 and T2 was not significant [t(130) = .93, p = .351, d = .08]. The overall change from T0 to T2 was significant such that participants had an average of 1.16 higher burnout scores at T2 than at T0 [t(130) = 2.32, p = .022, d = .20].





3.1.5 Compassion satisfaction

Paired t-tests revealed that compassion satisfaction at T1 was 1.23 lower on average than at T0 [t(310)=-3.99, p<.001, d = -.23] and.93 lower at T2 compared to T1 [t(130)=-2.17, p=.032, d = -.19]. Compassion satisfaction was also 1.55 lower on average at T2 than T0 [t(130)=-2.97, p=.004, d = -.26].





3.2 Reduced sample analyses for follow-up comparisons on the amount of change over time



3.2.1 Secondary traumatic stress

When reduced to only the participants with all three timepoints, no significant difference was observed between T0 and T1 [t(130)=.37, p=.711, d = .03], T1 and T2 [t(130) = 1.24, p=.216, d = .11], or T0 and T2 [t(130) = 1.14, p=.255, d = .10]. The amount of change between T0 and T1 was not significantly different than that of T1 to T2 [t(130)=.528, p=.598, d = .05].




3.2.2 Resilience

When reduced to only the sample with all three timepoints, the magnitude of the difference between T0 and T1 resilience decreased only slightly with an average difference of.60 (compared to.65 in the full sample), but this difference was no longer statistically reliably different from zero [t(130) = -1.37, p=.173, d = .12]. As discussed above, the change from T1 to T2 with an average difference of.27 was not statistically reliable [t(130)=-.76, p = .447, d = -.07] but the 95% confidence interval (.07, 1.67) did not include 0 for the difference between T0 and T2 which showed an average decrease of.87 [t(130) = -2.14, p=.034, d = .19]. The magnitude of the change from T0 to T1 was not significantly different from that of T1 to T2 [t(130)=.49, p=.625, d = .04].




3.2.3 Burnout

Similarly, the difference in burnout from T0 to T1 was no longer statistically reliable with an average increase of.80 in the reduced sample [t(130)=1.85, p=.066, d = .16]. When comparing this change to that of T1 to T2 reported above (non-significant average of.36, d = .08) this difference was not statistically significant [t(130)=.68, p=.495, d = .06].




3.2.4 Compassion satisfaction

Compassion satisfaction also showed a smaller difference from T0 to T1 when reduced to only participants with all timepoints with the average difference in this reduced sample being.62 (compared to 1.23 in the full sample) and this difference was no longer significant [t(130)=1.40, p=.164, d = .12]. Comparing this decrease to that of T1 to T2 (reported above) which was.93 on average, results revealed that the amount of change observed by an individual in T0 to T1 was not significantly different from their change from T1 to T2 [t(130)=.45, p=.654, d = .04].






4 Discussion

The aim of this study was to examine the well-being outcomes of content moderators who received the TaskUs Method 2.0 resilience training intervention. Overall, the investigation revealed that participants in the program maintained stable psychometric scores across most measures. Participants did not show significant worsening in secondary traumatic stress and perceived stress between baseline and 18 months. Outcomes such as burnout and resilience differed significantly yet with small effect size. The findings indicate that when using the program, content moderators in this study were not at risk for large declines in well-being outcomes. The results are discussed and contextualized in detail below.

The primary aim of the intervention was to promote resilience among moderators. Findings indicate that the current sample maintained moderate resilience across the study period. While there is limited comparative data on resilience from the same population, studies based on adjacent frontline professions are helpful within reasonable limits. The mean resilience score in the current sample ranging between 34 and 35 (moderate resilience as per norms) is higher than those reported for ambulance personnel (28.9) and U.S. Army combat troops (28.1) when using CD-RISC (23). Given the absence of a true control group in the current study, the past literature offers context to understand the level of resilience in frontline workers.

Secondary traumatic stress is arguably the most prominent psychological health concern in content moderation work given the unique firsthand exposure of moderators to unfiltered harmful digital content. Results showed that moderators using the current program maintained status quo in secondary traumatic stress, similar to resilience. This is a critical finding in this study underlining the protective effect of the intervention program against traumagenic risks. It sheds light on the possibility that moderators can perform their duties without suffering additional psychological damage for a considerable duration of time. Despite being exposed to potentially disturbing material as part of the job, the current sample of content moderators maintained a consistent level of secondary trauma, likely due to the support and resources provided by the intervention.

In the case of burnout, Steiger et al’s (4) participants showed an analogous trend of no significant increase. In the present study however, burnout in the reduced sample followed a small significant increase between T0 and T2. Nonetheless, the follow-up timeframe in the two studies (3 vs. 18 months) is not comparable. In fact, burnout in this investigation too did not change significantly between T0 and T1 (6 month follow-up). Therefore, the current findings strengthen the case that on average, moderators in the program experience stable levels of burnout at least up to 6 months of participation.

In a similar vein, perceived stress remained unchanged between consecutive time-points (T0 to T1, T1 to T2). Given that content moderation is a demanding, repetitive, and volatile occupation, feeling overwhelmed and frustrated is not uncommon. The finding hints that program participants experience stable stress levels, indicating their ability to cope with and control their everyday stressors. Perceived stress in this role arises from general work demands (e.g., workload, job demands, personal factors) coupled with the exposure to disturbing content (45). While the intervention may have addressed all these factors, individual differences in coping, pre-existing stress, and personal life events likely contributed to the stability of stress levels observed. Nonetheless, as seen with secondary traumatic stress, the intervention appears to prevent significant increase in perceived stress. Compassion satisfaction decreased significantly between T0 and T2 as well as T1 and T2, and resilience significantly decreased between T0 and T2, but the effect sizes were small. These point out the need to revisit the program’s capabilities post the T1 mark. Gradual diminution of resilience and compassion satisfaction might indicate the influence of stressors outside the scope of intervention. Although observed declines were small on average, additional interventional resources and support in these areas may help to eliminate these declines further.

Notably, at all time points, a considerable portion of participants maintained scores within clinically healthy ranges across all constructs (i.e., low burnout, low secondary traumatic stress, high compassion satisfaction, moderate resilience, low to moderate stress). This is consistent with the potential benefit of the intervention, as opposed to prior literature (4, 46), which consistently emphasized the long-term negative psychological impacts of moderation work. In comparison with previous studies on content moderators wherein psychological distress was at clinically moderate to high levels (e.g., 47, 48), in the current sample, lower scores of secondary traumatic stress and burnout for instance across time were observed. Consistency in the face of ongoing exposure to potentially traumatizing content is a noteworthy finding, which suggests that the intervention may contribute to the stability of psychological well-being in this sample. Therefore, this research adds valuable knowledge to a nascent frontline field and helps address the gap in understanding how to support the vulnerable content moderation workforce.




5 Limitations and future directions

The primary shortcoming of this design is the lack of randomization and experimental control (standard for causal inference) which restrains the generalizability of results and precludes deductions of direct program impact. Yet, it must be reiterated that the ethics of care (given the established risks in content moderation) in the organization where moderators were working require offering wellness support to moderators. Randomly assigning moderators to a control group without intervention would be no better than withholding a necessary safety measure from individuals known to be at risk. Specifically, this would violate the ethical principle of beneficence, which compels researchers to act in the best interests of participants and to maximize benefits while minimizing potential harm. Furthermore, it represents inequitable treatment. Denying a subset of employees access to this intervention for the sole purpose of empirical comparison in an RCT would expose them to exacerbated harm and would be seemingly unjust and discriminatory from a labor welfare standpoint. Given this scenario we have referenced in the paragraphs above the available evidence from former literature which have documented moderators developing psychological distress and worsening across time; this served as a proxy control against which we have contextualized the outcomes of the current sample. The lack of an internal comparator or control group (due to the ethics of care) prevents us from proposing definitive causal conclusions regarding the intervention.

Alternative methodologies that do not involve withholding a potentially beneficial intervention must be considered, a constraint upon which the present study is designed. For example, studies may explore the possibility of comparing interventions to determine which program is more efficacious and elucidate the mechanisms of interventional effects. Specifically, designs that alter the parts and dosage of the intervention that moderators receive can help us better understand which parts of the intervention are most effective.

Second, the focus was exclusively on self-reported psychological outcomes within a single organization which introduces various reporting and desirability biases. It is worth reiterating nevertheless that the investigators in the study are fully trained in research ethics and executed the present study in compliance with all ethical and labor regulations. They also did not have direct visibility or influence on the operations of the teams from which participants were sourced.

Another consideration is the nature of timepoints. The data were normalized to group the participants based on their tenure at each timepoint, which may not reflect the most reliable trends. The effects of seasonality on work and well-being cannot be ruled out as each study timepoint included data from up to two different times of the year. Additionally, such longitudinal data may have also been affected by self-selection or survival bias (i.e., contains those who did not leave the study and the company). It cannot be confirmed why the sample declined across timepoints (i.e., whether participants exited from the company or study), meaning that the dropout from the study may be considered random at best. Classifying timepoints by participants’ tenure rather than calendar time helped capture a reasonable number of participants at the three timepoints as their experience and exposure in moderation grew. However, this limited the control over other factors such as harm type and sustained sample size.

Grouping participants by the severity of content they work with was also not feasible. For instance, even in dedicated workflows, participants reported the influx of all types of content (e.g., teams working with largely egregious content saw benign or ambiguous content, while teams that work with less severe content encountered outright harmful content periodically). Nevertheless, the training for the job and the current intervention prepared moderators for all types of exposure regardless of the type of their workflow, which helped the study assume reasonable homogeneity in the sample. Prospective studies may consider the inclusion of objective metrics (mental health-related absenteeism and attrition, differentiating between participants leaving the company and those with non-response, controlling different types of harm and risk exposure) and observation reports (e.g., from line managers) alongside a more diverse sample from different organizations to balance the limitations of self-report scales and to increase the representativeness of results.

Collaborative research is the most promising direction ahead to address the demerits discussed and robustly evaluate the efficacy of relevant preventative wellness programs for content moderators. This will allow for sampling moderators from different companies in a randomized controlled design, and produce widely applicable insights regarding interventions for the Trust & Safety frontline.




6 Conclusion

Content moderators who were involved in the TaskUs Method 2.0 resilience training program overall demonstrated minimal clinical worsening of psychometric scores between baseline and 18 months of participation. Secondary traumatic stress and perceived stress had the most favorable trend with non-significant changes across time. Compassion satisfaction, resilience, and burnout showed small yet significant decline during the study period. Altogether, the study reinforces the existence of psychological burden on content moderators, and pertinently underlines the importance of preventative and evidence-based interventions for psychological health sustenance. The results of this study additionally warrant further investigation of the TaskUs Method 2.0 resilience training program to gauge its efficacy.
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As the time spent on digital media usage (DMU) has increased in recent years, there has been growing concern about problematic usage. The overuse of digital media affects up to a quarter of adolescents, although excessive DMU is not always associated with problematic use, a defining feature of which may be a loss of self-control. This study aims to clarify how self-regulatory mechanisms, such as trait self-control, sense of control, and self-regulation of digital media use, are related to risky DMU (excessive internet use and impulsive DMU) as well as time spent on DMU. We draw on a representative sample of 2,697 adolescents aged 11–15 years (mean age = 12.9) attending grade 2 primary schools. Our results show that adolescents with higher levels of self-control as well as a greater sense of control exhibit lower levels of risk-taking (excessive internet use and impulsive digital media use and screen time). Furthermore, increased levels of self-control as well as a greater sense of control predict higher levels of self-regulation in digital media contexts. The findings of this study provide insights regarding the importance of strengthening self-control, especially for at-risk users, and offer a perspective on the role of self-regulatory mechanisms in managing digital behavior. These factors can significantly contribute to better self-regulation of adolescents' digital behavior.
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Introduction

In recent decades, time spent on digital media has increased exponentially (Twenge et al., 2019; Madigan et al., 2022). It is thus essential to consider digital media as an important social context within the lives and development of adolescents alongside such familiar contexts as family, peers and school (Subrahmanyam and Smahel, 2010). Despite the documented positive consequences of digital media (i.e., the development of digital skills, enhanced access to information, social support etc.; Haddock et al., 2022; Shao et al., 2024), excessive use can become problematic under certain conditions. Shapira et al. (2000) describe problematic online behavior as the particular inability of an individual to maintain control over his/her behavior. This inability to control the use of digital media (Billieux and Van der Linden, 2012) can be manifest at the psychological, social, academic and/or professional level (cf. Beard and Wolf, 2001). Excessive digital media usage (DMU) should be viewed in terms of the quantity of time and quality of time spent on digital media (or the degree of negative impacts of DMU; Billieux et al., 2017). Although screen time has traditionally been considered a key indicator of digital media use, empirical studies suggest that the relationship between the two is weak and often non-linear (Przybylski and Weinstein, 2017). This highlights the importance of examining self-regulatory mechanisms that could provide a more nuanced and context-sensitive understanding of adolescents' digital media use (Howard et al., 2025).

Turel and Qahri-Saremi (2016) consider problem digital behavior in terms of the disparity between strong cognitive-emotional bias and weak cognitive-behavioral control. This increased vulnerability is rooted in the asynchronous maturation of two distinct neurobiological systems during adolescence. Specifically, the socio-emotional system matures earlier than the cognitive control system (Marciano et al., 2025; Steinberg, 2010). This dynamic contributes to adolescents becoming significant users of digital media, while also increasing their vulnerability to excessive use and its negative effects.

Thus, through the process of structural maturation, characterized by the gradual integration of the cognitive control system with areas of the socio-emotional system (Steinberg, 2010), a greater degree of self-regulation and impulse control is developed (Suchá et al., 2024).

While a number of studies have examined the importance of self-regulatory mechanisms in the context of digital media use, research in this area among adolescents, who are at a critical stage in the maturation of their self-regulatory systems (Steinberg, 2008), is limited. Currently, there is insufficient research into how self-regulatory mechanisms, including general self-control, subjective sense of control, and domain-specific self-regulation, manifest in specific forms of risky digital behavior, such as excessive and impulsive digital media use. This study extends existing knowledge by focusing exclusively on adolescents and the integration of these three mechanisms. Specifically, we examine the relationships between these mechanisms and risky digital behavior (Screen Time, excessive and impulsive use) and compare the prevalence of these mechanisms in groups of adolescents with varying levels of excessive use. A key contribution is verifying the predictive power of general factors (self-control and sense of control) regarding domain-specific self-regulation in the context of digital media. This approach contributes to a deeper, more integrated understanding of the influence of self-regulatory mechanisms on the digital behavior of adolescents.



Self-regulation in digital media context

Based on the wide range of DMU, here we use the term “digital behavior.” This term represents all activities that an individual may perform in a digital environment using digital media, e.g., using the internet through a smartphone or other digital device, following and interacting with social media, watching and listening to videos, podcasts, etc. or playing digital games (Wearesocial.com, 2023). Research shows that excessive DMU can be associated with negative psychological and physical consequences (World Health Organization, 2019), and can affect identity formation in adolescents (Iwasa et al., 2023) as well as mental health (Abi-Jaoude et al., 2020). Digital media impacts social relationships within peer groups and family, and can be associated with feelings of loneliness and depression, low self-esteem, low academic achievement or even dropping out of school, along with other behavioral problems (Frost and Rickwood, 2017; Tokunaga and Rains, 2010).

Recent meta-analytic evidence supports these associations, indicating that problematic social media use is consistently related to increased levels of depression, anxiety, sleep disturbances, and reduced overall wellbeing, with these associations moderated by age, gender, and methodological factors such as measurement instruments (Ahmed et al., 2024; Montag et al., 2024).

Research (Restrepo et al., 2020) confirms the elevated level of potential vulnerability of children and adolescents in the context of DMU. During adolescence, individuals become increasingly sensitive to social and emotional rewards, while the centers responsible for impulse control and decision-making have not yet fully developed (King and Delfabbro, 2018). Steinberg (2008) further specifies that this period as the socio-emotional system is developing until the full maturation of the cognitive control system is one in which the individual is highly vulnerable to impulsive risk behaviors (cf. Dodge and Albert, 2012). This developmental imbalance can be better understood through dual-process theory. The theory distinguish between fast, automatic, emotionally driven responses (System 1) and slower, more controlled, cognitive processes (System 2; Kahneman, 2011; Steinberg, 2008). During adolescence, the dominance of System 1 over System 2, which is still maturing, contributes to heightened impulsivity and risk-taking behaviors, including the risky digital media use (Steinberg, 2010). In situations where strong impulsive motives prevail (e.g. the urge to respond immediately to a message) System 1 temporarily dominates System 2 (Zahrai et al., 2022; Soror et al., 2015). As a result, behavior is guided more by automatic impulses than by deliberate self-control (Strack and Deutsch, 2004). Impulsivity is characterized by a tendency toward unplanned action and risk-taking, typically associated with poor planning and quick decision-making (Eysenck and Eysenck, 1977). In a digital context, individuals exhibiting higher levels of impulsivity are often observed among groups characterized by problematic digital behavior. For example, adolescents meeting Young's criteria for ‘internet addiction' showed significantly increased impulsivity compared to control groups (Cao et al., 2007; Young, 1998). Furthermore, research has shown a positive correlation between impulsivity and problematic internet behavior (Mottram and Fleming, 2009), online gambling (Billieux et al., 2015), and smartphone addiction (Salvarli and Griffiths, 2022). Impulsive use can be termed problematic at the point at which the individual can no longer control it (Doebel et al., 2017). Within the dual-process framework, self-control and self-regulation can be understood as cognitive mechanisms associated with the reflective, deliberative processes of System 2. These mechanisms serve to counterbalance the automatic impulses of System 1 (Kahneman, 2011; Steinberg, 2008). Baumeister et al. (2018) define self-control as the ability to initiate action, but also to suppress or resist short-term temptations, urges, impulses, and conflicting tendencies of immediate gratification in order to achieve set goals. Self-control is typically described as the conscious overcoming of a proximal impulse or temptation that is in conflict with the individual's set goals (cf. Leduc-Cummings et al., 2022). Self-control in this case has an intentional inhibitory character (Bauer and Baumeister, 2013). In addition to the individual's ability to resist or suppress impulsive temptations for immediate gratification, active behavioral management toward long-term goals (self-regulation) in the direction of reducing the frequency and intensity of strong impulses should be pursued in the context of digital behavior (Błachnio and Przepiorka, 2016). Self-regulation in this context is seen as the ability to control and change by adjusting emotions and behavior in an adaptive direction (Baumeister et al., 2018). Self-regulation is thus closely related to integral goals, usually long-term ones. In the case of failure of self-regulation, “the individual's conscious self-control is relatively diminished” (LaRose et al., 2003, p. 232). In this state, individuals are likely to be unable to adapt their behavior to set goals, or this failure may manifest itself in a failure to monitor, judge, or adjust their (digital) behaviors (cf. Soror et al., 2015). van Deursen et al. (2015) found that lower levels of self-regulation are associated with a higher risk of smartphone addiction. This regulatory deficit is of fundamental importance, as it is a mechanism that significantly influences whether excessive use of digital media will develop into problematic or pathological behavior (Tokunaga and Rains, 2010). Conversely, a developed capacity for self-regulation is an essential prerequisite for engaging in self-control. In other words, the more an individual masters self-regulation, the less they need to consciously and deliberately engage in self-control. At the same time, the way in which an individual thinks about the possibility of self-control in general, as well as the individual's beliefs about his or her own control and ability to gain control over his or her own behavior (sense of control) seem to be significant in relation to digital behavior (cf. Shapiro, 2019).



Methods


Research objectives and hypotheses

The research goal was to analyze the digital behavior of students in terms of risk (level of screen time, excessive internet use and impulsive DMU) along with their self-regulatory mechanisms (self-control, sense of control and self-regulation of digital media use). Another goal was to verify whether self-control and sense of control predicts the students' degree of self-regulation of digital media use. Two hypotheses were to be verified: (1) Screen time as well as excessiveness and impulsiveness of internet use negatively relate to self-regulation; (2) Self-control and sense of control can predict students' degree of self-regulation of DMU.



Participants

The research sample included 2,697 students (girls = 1,343; 49.8% and boys = 1,354; 50.2%; average age = 12.9) randomly selected from the second stage of primary schools in the Czech Republic (ISCED level 1, grades 6–9). Participants were drawn from schools located across various urban and rural regions, ensuring geographic diversity. Pupils were selected from intact classes, meaning that classmates may share some environmental influences. The schools represented a range of socioeconomic backgrounds, reflecting typical variability in access to digital technologies and income levels within the country. Data collection was conducted by trained staff using a paper-and-pencil questionnaire. Written informed consent was obtained from all participants and their legal guardians prior to data collection. Participation was voluntary, and all participants were informed about the study's purpose and procedures. All data were collected and analyzed anonymously in accordance with ethical research standards. The study was reviewed and approved by the Ethics Committee of Tomas Bata University in Zlín on March 23, 2023. Data collection took place from October 1 to November 30, 2024.



Measures

The Excessive Internet Use Scale was used to determine how students rate their internet use in the last 6 months. Our assessment is therefore not of an immediate short-term situation, but of a longer period. This tool created by Blinka et al. (2015) consists of five items based on the Griffiths (2005) model of behavioral addictions. The scale includes these items: (1) I have gone without eating and sleeping because of the internet. (2) I have felt bothered when I cannot be on the internet. (3) I have caught myself surfing when I am not really interested. (4) I have spent less time than I should with either family, friends, or doing schoolwork because of the time I spent on the internet. (5) I have tried unsuccessfully to spend less time on the internet. In the original model, excessiveness is measured on a four-point scale ranging from never to very often. In our research, however, we used a five-point scale due to maintain greater compatibility with the five-point scales used in other tools in this research. The Cronbach's coefficient alpha was 0.67.

Items from the Compulsive Internet Use Scale (CIUS; Meerkerk et al., 2009) and the Online Cognition Scale (OCS; Davis et al., 2002) were adopted to measure impulsive digital media use. We used only the items related to impulsive DMU. Three items originally come from CIUS: (1) I often continue to use social media even though I intend to stop. (2) I find it difficult to stop using the internet when I am online. (3) I have been told many times that I spend too much time on my smart phone. One item was adopted from OCS: (1) I stay on my smart phone longer than I intended. In addition, our research team created one item: (1) I am impatient and rush through school assignments to get online. These five items were measured on the five-point scale ranging from “not at all” to “always.” Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were conducted to assess the suitability of a single-factor model measuring impulsive digital media use. Factor extraction utilized Maximum Likelihood estimation (cf. Tabachnick and Fidell, 2013). Initial suitability was confirmed by a KMO measure of 0.822 and a significant Bartlett's test (p < 0.001). The resulting factor loadings ranged from 0.61 to 0.71, and the single-factor model accounted for 54% of the variance in the items. CFA was used to test the fit of the model. The CFA results are satisfactory (p < 0.001; TLI = 0.959; CFI = 0.979; RMR = 0.038; RMSEA = 0.072; PCLOSE = 0.005). Although the p-value and pclose is less than 0.05, which is probably caused by a large number of the sample, the good values of the fit indices, the strong item-to-item correlations, and the higher factor loadings collectively support our chosen single-factor solution. The Cronbach's coefficient was α = 0.79.

The degree of students' self-control was measured through The Brief Self-Control Scale developed by Tangney et al. (2004). Measured on a five-point scale ranging from “not at all” to “very much,” this 13 item scale was designed to determine the behavioral aspects of self-control, which include achievement, impulse control, psychological adjustment, interpersonal relationships, moral emotions and personality. The Cronbach's coefficient alpha was 0.74.

The students' sense of control was measured through four items derived from The Sense of Control Scale (Lachman and Weaver, 1998). Measured on a seven-point scale, tool was originally designed for adults and measures a person's sense of control over her or his life in two domains: personal mastery and perceived constraints. We adopted four items measured on the five-point scale ranging from “strongly agree” to “strongly disagree” that were suitable and understandable for students aged 12–15. The items were: (1) There is little I can do to change many of the important things in my life. (2) I often feel helpless in dealing with the problems of life. (3) Other people determine most of what I can and cannot do. (4) What happens in my life is often beyond my control. EFA and CFA were used to assess the suitability of a single-factor model measuring sense of control. Factor extraction was performed using Maximum Likelihood estimation, which was deemed appropriate for the data (cf. Tabachnick and Fidell, 2013). The single-factor solution, which accounted for 47% of the variance in the items, was supported by a KMO value of 0.701 and a significant Bartlett's test (p < 0.001). Factor loadings ranged from 0.40 to 0.65. The CFA results indicate a satisfactory fit (p < 0.018; TLI = 0.985; CFI = 0.995; RMR = 0.015; RMSEA = 0.033; PCLOSE = 0.842). While the p-value is statistically significant, likely due to the large sample size, the very good fit indices, strong item-to-item correlations, and high factor loadings collectively support the chosen single-factor solution. The Cronbach's coefficient alpha was 0.63.

The self-regulation of digital media use was measured through a five-item scale designed by Pastor et al. (2022) for evaluating smartphone and internet use regulation strategies. Whereas, the original authors use a four-item scale, we used a five-item scale ranging from “never” to “always” for greater compatibility to five-point scales used in other tools in this research. The scale includes these items: (1) At home, my parents take my phone away when I have other things to do. (2) At home, my parents have to remind me to turn off my phone when I have other things to do. (3) When I have other things to do, I myself turn off the phone, move it away or I disconnect from social media without anyone having to tell me. (4) I check my phone or the internet when I have other things to do. (5) When I am doing things and my phone is off, I cannot stop thinking about what I may be missing out on. The Cronbach's coefficient alpha was 0.61.

To maintain methodological consistency and minimize respondent cognitive load, all measures were converted to a five-point Likert scale. This format was adopted as a balanced compromise between the discriminability of the scales and the clarity of the responses. For this reason, we conducted psychometric analyses to ensure that the modified instruments measure the intended constructs equivalently. Overall, the reliability coefficients were satisfactory, although the attenuated magnitude of some coefficients is noted as a limitation of this study. Furthermore, factor analyses supported the hypothesized dimensionality. The pattern of correlations with other constructs was consistent with theoretical expectations, supporting construct validity of the modified measures.

The instruments were initially translated into Czech by a native speaker. This version was subsequently back-translated into English by a native English speaker. The back-translation was then scrutinized against the original instruments. Based on this comparison, minor adjustments were implemented in the Czech scales. Finally, the comprehensibility and usability of all items were verified using a student sample.

Screen time was assessed using two complementary measures. First, participants reported how much time they usually spent using different types of digital devices (smartphone, computer, tablet, gaming console, television) and engaging in various online activities (e.g., social networking, online games, watching videos or films, listening to music, and education) on weekdays and weekends. These self-reported data were used for descriptive purposes to illustrate the structure and distribution of adolescents' digital media use. Second, participants reported their average daily total screen time (in minutes per day) based on the value displayed in their smartphone settings (iOS—Screen Time or Android—Digital Balance). This approach yields a semi-objective, self-reported value derived from device records, which allows for greater accuracy while maintaining feasibility across the sample. These semi-objective total screen time values were used in the main analyses examining relationships between digital behavior and self-regulatory mechanisms. To assess the robustness of associations involving screen time, we conducted a sensitivity analysis using a log-transformed version of screen time. Results remained robust, indicating that extreme values did not drive the observed associations.



Data analysis

Data were analyzed using IBM SPSS Statistic 28.0. Descriptive statistics were used to determine the level of screen time, relative excessivity of internet use, relative impulsive digital media use, self-control, sense of control and self-regulation of digital media use. Pearson's correlation coefficient was used to determine relationships among the variables. Hierarchical regression analyses were conducted to examine the predictive role of self-control and sense of control on self-regulation of digital media use. Assumptions of linearity, normality, homoscedasticity, and multicollinearity were checked for all models. Residual analysis showed that residuals were approximately normally distributed (M = 0.00, SD = 0.67) and homoscedastic. Standardized residuals ranged from −3.84 to 3.06, with no serious outliers detected, indicating that model assumptions were met. Multicollinearity checks (Tolerance = 0.82, VIF = 1.22) indicated that predictors were not highly correlated. Condition indices (< 12) confirmed the absence of multicollinearity. In the first step (Model 1), self-control and sense of control were entered as predictors. In the second step (Model 2), gender and SES were added as control variables to test the robustness of the main effects. Results indicated that the inclusion of control variables did not meaningfully change the main effects. No missing data were present in the dataset, and all analyses were conducted on complete cases.




Results


Screen time, excessive internet use, impulsive digital media use

The average screen time for all students is 4 h and 48 min per day. The standard deviation is high (SD = 3 h and 14 min), however, which indicates a large variance above and below the average value. The median, which we consider the more accurate value in this case, is 4 h and 10 min per day of screen time. A smartphone is the most often used device (average screen time from 3 to 4 h per day). Regarding other devices such as PCs, tablets, gaming consoles and TVs, adolescents indicated less frequent usage (from 0.5 to 1.5 h on average). The most often online activity of adolescents is the use of social networking services (SNS; from 2 to 3 h on average per day). Other frequent activities include watching short videos (e.g., on the YouTube) and films/series as well as listening to music (up to 1.5 h on average).

Three groups of students were identified at the level of the excessive internet use (EIU). The EIU instrument lacks established clinical cutoffs; therefore, we operationalized three groups using standardized scores (z-scores) to determine relative levels of excessive Internet use within the participants. The z-score thus serves as an empirically derived cut-off. In the context of a normal data distribution, this cut-off separates three qualitatively different levels of intensity of use (normal, elevated, and extreme). This approach theoretically aligns with the Problematic Internet Use (PIU) model, which distinguishes between adaptive, maladaptive, and pathological use (cf. Durkee et al., 2016). We deliberately classified participants as non-risk, risk, and high-risk based on z-score thresholds specifically selected to (a) capture the central (majority) portion of the distribution as non-risk, (b) isolate a broader elevated group with a distinctly higher mean EIU score, and (c) specifically identify an extremely high group with a significantly elevated score.

The first group, which may be called non-risk, includes 1,527 students (56.6%; boys = 53.2%; girls = 46.8%). The average EIU value of these students is M = 1.54; SD = 0.33 with the average minimum value from 1 to average maximum value to 2 (z score ≤ −0.1) on a five-point scale in which the higher the value, the bigger the EIU. The second group, which we termed risk, consists of 1,125 students (41.7%; girls = 53.3%; boys = 46.7%). The average EIU for these students is M = 2.71; SD = 0.43, with the average minimum value from 2.20 to average maximum value to 3.80 (z score within the interval of 0.2–2.3). The third group, which can be considered as high-risk, includes 45 students (1.7%; girls = 62.2%; boys = 37.8%); the average EIU is M = 4.32; SD = 0.32, with the average minimum value from 4 to average maximum value to 5 (z score within the interval of 2.60–3.90). While in the non-risk group boys outnumber girls, the risk and high-risk groups are more likely to consist of girls. The excessive internet use is related to screen time at a moderate level (r = 0.362; p < 0.001), with differences among the three groups of students allowing us to declare this relationship. The median screen time per day of each group is: non-risk group = 3 h and 30 min, risk group = 5 h and 30 min, high-risk group = 8 h and 30 min.

The mean value of the impulsive digital media use (IDMU) is M = 2.47; SD = 0.91 for all students (measured on a five-point scale: the higher the value, the higher the impulsivity). Differences in IDMU can be found among the three groups of students that were identified according to EIU. The non-risk group was measured at an average value of IDMU MIDMU = 2.04; SDIDMU = 0.71. The risk group showed MIDMU = 3.00; SDIDTU = 0.79 and the high-risk group MIDMU = 4.17; SDIDTU = 0.70. The students with higher levels of excessive internet use also indicated higher levels of impulsive digital media use. This finding is supported by correlation analysis, which shows relatively strong correlation between EIU and IDMU (r = 0.672; p < 0.001). As is the case with EIU, the impulsive digital media use is also related to screen time (r = 0.349; p < 0.001), indicating that with increased impulsivity, increased screen time can also be expected.



Self-control, sense of control and self-regulation of digital media use

The level of self-control is M = 3.13; SD = 0.66 for all students (measured on a five-point scale, the higher value, the higher self-control). In the high-risk group (students with the highest level of excessive internet use) the average value of self-control is the lowest at Mself − control = 2.27; SDself − control = 0.65. In the other two groups, students' self-control is higher: risk group Mself − control = 2.83; SDself − control = 0.59 and the non-risk group much higher at Mself − control = 3.37; SDself − control = 0.60.

Similar results were shown regarding the sense of control and self-regulation of digital media use (both factors measured on a five-point scale, the higher value, the higher sense of control and self-regulation of digital media use). Students in the high-risk group showed the lowest level of the sense of control and self-regulation of digital media use at Msense ofcontrol = 2.64; SDsenseofcontrol = 0.87 and Mself − reg.ofDMU. = 2.54; SDself − reg.ofdig.beh. = 0.65. In the risk group, the sense of control and self-regulation of digital media use are higher at Msense ofcontrol = 3.16; SDsenseofcontrol = 0.69 and Mself − reg.ofDMU. = 3.42; SDself − reg.ofDMU. = 0.73. Students in the non-risk group have the highest level of sense of control at Msenseofcontrol = 3.67; SDsenseofcontrol = 0.73 and self-regulation of digital media use Mself − reg.ofDMU = 3.99; SDself − reg.ofDMU = 0.66.



Correlation among self-regulatory mechanisms, screen time, excessive internet use and impulsive digital media use

The correlation matrix shows relationships among self-control, sense of control and self-regulation of digital media use (collectively termed here as “self-regulatory mechanisms”) and students' screen time, excessive internet use and impulsive digital media use (Table 1). Generally, self-regulatory mechanisms negatively correlate to screen time, excessive internet use and impulsive digital media use, with the correlation in the interval of r = −0.187 to r = −0.581 (correlation significant at the 0.001 level). The hypotheses that screen time, excessiveness as well as impulsiveness in internet use negatively relate to self-regulation were all verified. This result indicates that with decreasing self-regulation, students' screen time increases, as do excessive internet use and impulsive digital media use. Further, positive correlations can be seen both among self-regulatory mechanisms (i.e., self-control, sense of control, and self-regulation of digital media use) and among digital media use (i.e., screen time, excessive internet use and impulsive digital media use).

TABLE 1 Correlation among self-regulatory mechanisms, screen time, excessive internet use, and impulsive digital media use (N = 2697).




	Variable
	M
	SD
	1
	2
	3
	4
	5
	6





	1. Self-control
	3.13
	0.66
	–
	
	
	
	
	



	2. Sense of control
	3.44
	0.77
	0.43**
	–
	
	
	
	



	3. Self-regulation of digital media use
	3.73
	0.76
	0.46**
	0.32**
	–
	
	
	



	4. Screen time
	4 h, 48 min.
	3 h, 14 min.
	−0.28**
	−0.19**
	−0.25**
	–
	
	



	5. EUIa
	2.07
	0.74
	−0.51**
	−0.42**
	−0.49**
	0.36**
	–
	



	6. IDMUb
	2.48
	0.91
	−0.53**
	−0.38**
	−0.58**
	0.35**
	0.67**
	–





aExcessive internet use, bimpulsive digital media use, **p < 0.001.






Self-control and sense of control predict self-regulation of digital media use

The hypothesis that self-control and sense of control can predict students' degree of self-regulation of digital media use was verified through regression analysis (Table 2). Self-control proved to be a stronger predictor of self-regulation of digital media use (β = 0.40; p < 0.001) than sense of control (β = 0.15; p < 0.001).

TABLE 2 Self-control and sense of control as predictors of self-regulation of digital media use.




	Variables
	B
	SE
	t
	95% CI
	p
	R2
	SEE
	F
	p



	
	
	
	
	LL
	UL
	
	
	
	
	





	(Constant)
	1.797
	0.071
	25.232
	1.657
	1.936
	< 0.001
	
	
	
	



	Self-control
	0.457
	0.021
	21.272
	0.415
	0.499
	< 0.001
	
	
	
	



	Sense of control
	0.145
	0.018
	7.861
	0.109
	0.182
	< 0.001
	
	
	
	



	
	
	
	
	
	
	
	0.229
	0.666
	402.000
	< 0.001





Including gender and perceived SES as covariates did not meaningfully change the results (see text for details).




To verify the robustness of these findings, gender and perceived SES were added as control variables in a hierarchical regression. The inclusion of these covariates slightly increased the explained variance (R2 increased from 0.230 to 0.235), while the coefficients for self-control and sense of control remained virtually unchanged and statistically significant. Gender (β = 0.057, p < 0.001) and perceived SES (β = 0.036, p = 0.035) had small but significant effects. Self-control and sense of control explain 23% of variability of self-regulation of digital media use, thus these predictors have a relatively high potential to influence the self-regulation of digital media use.




Discussion

The current study aimed to extend the conceptualization of adolescents' digital media use by examining the relationships between self-regulatory mechanisms—specifically trait self-control, sense of control, and self-regulation of digital media use—and risky patterns of digital media use. Risky use was conceptualized as excessive and impulsive engagement in digital activities that could interfere with daily functioning. The study also considered screen time as a potential risk factor and analyzed the extent to which trait self-control and sense of control predict domain-specific self-regulation. Our findings highlighted the variability in adolescents' digital media use associated with self-regulatory mechanisms and suggested that general self-control can partially account for domain-specific self-regulation in the digital context.

Several noteworthy findings emerged. First, excessive internet use and impulsive digital media use were strongly interrelated, suggesting that these forms of risky behavior often co-occur. Second, both self-control and sense of control significantly predicted domain-specific self-regulation of digital media use, indicating the combined role of trait-level and context-specific aspects of self-regulation. Third, adolescents in higher-risk groups showed lower levels of both self-control and sense of control, as well as lower domain-specific self-regulation, suggesting that reduced self-regulatory capacities are consistently associated with more risky digital media use. Fourth, screen time was moderately associated with risky digital media use but showed considerable variability among adolescents, indicating that the duration of media use represents only one aspect of digital media engagement.

Taken together, these findings should be interpreted in the context of adolescence as a developmental period characterized by an imbalance between motivational systems and cognitive control (Steinberg, 2010). This imbalance makes adolescents more susceptible to immediate gratification and peer influence, factors that are particularly pronounced in digital environments (da Silva Pinho et al., 2024; Montag et al., 2024). Consequently, the boundary between adaptive and risky digital media use may become less distinct, especially among individuals with weaker self-regulatory mechanisms (Tangney et al., 2004; Li et al., 2021). These results highlight the importance of considering both general self-regulatory traits and context-specific mechanisms when analyzing risky digital media behaviors.

Adolescents in the present sample spent a considerable portion of their day on digital media, predominantly on smartphones, with social networking and short videos being the most frequent activities. This pattern aligned with contemporary research indicating that mobile devices are central to adolescents' daily digital behavior and that social media platforms provide highly engaging, socially reinforcing content (Przybylski and Weinstein, 2019; Montag et al., 2024).

Stratifying adolescents into groups based on the risk of excessive internet use revealed marked heterogeneity in digital engagement. Median daily screen time progressively increased from approximately 3.5 h in the non-risk group to over 8 h in the high-risk group, indicating that more intensive excessive internet use is associated with longer online engagement. In the context of the Czech Republic, overall adolescent digital engagement appears lower than in many other countries (Boniel-Nissim et al., 2022); although recent observations suggest an increasing trend in problematic digital media use, with most adolescents maintaining balanced use, but a minority showing elevated and potentially problematic patterns (Zdravagenerace.cz, 2023).

Time spent using new media, particularly on smartphones, has long been a topic of research, with mixed evidence regarding its impact on adolescents' psychosocial functioning (Cho et al., 2023). In studies examining problematic internet use (PIU) or smartphone addiction, screen time often emerges as a factor associated with higher risk (Niskier et al., 2024; Muppalla et al., 2023; Randjelovic et al., 2021). However, empirical findings indicate that this association is generally weak, and screen time alone does not provide a clear or consistent indicator of problematic use (Tomczyk and Lizde, 2023). In our study, screen time showed moderate associations with excessive and impulsive digital media use. This indicates that the sheer duration of engagement with digital media is only one aspect of digital behavior and needs to be considered alongside the quality, context, and type of activities (Caplan and High, 2006; Hou et al., 2019; Twenge and Farley, 2021).

Impulsivity represents an important dimension of individual differences in adolescents' digital behavior. Our data indicated that excessive internet use and impulsive digital media use were closely related dimensions of adolescents' behavior, with students in the high-risk group for excessive internet use exhibiting higher levels of impulsive digital media use. This pattern highlights how impulsive tendencies often co-occur with excessive digital media use, with the intensity of these behaviors potentially varying between different user groups (Cao et al., 2007; Salvarli and Griffiths, 2022; Wegmann et al., 2020; Beard and Wolf, 2001; Billieux et al., 2015; Simşek et al., 2019).

Some studies indicate that impulsive behavior is not automatically associated with problematic digital media use for all individuals. Impulsive behavior becomes problematic when it occurs in an inappropriate context and the individual cannot exert control over it (Turel and Qahri-Saremi, 2016). Reduced self-control is consistently associated with higher levels of excessive and impulsive digital media use, representing a potential risk for problematic digital behavior (Doebel et al., 2017; Blinka et al., 2015; cf. Kuss and Pontes, 2019; Wang et al., 2023; West et al., 2021). The results of our study confirmed that adolescents with lower self-control exhibited both excessive internet use and impulsive digital media use. In higher-risk groups for excessive internet use, self-control was lowest and impulsivity highest, indicating a significant link between weakened self-regulatory mechanisms and more risky digital media use. Individuals with lower self-control are likely to respond more impulsively to enticing stimuli, show a stronger tendency to succumb to immediate rewards, and find it harder to resist social or emotional triggers. Conversely, higher self-control may act as a psychological protective factor, enabling adolescents to delay gratification and interrupt automatic patterns of digital behavior (Tangney et al., 2004).

At the same time, it cannot be assumed that general (trait) self-control is expressed uniformly across all behavioral domains. In other words, high general self-control is not automatically associated with stronger domain-specific self-regulation in digital contexts. Research focusing on domain specificity in self-control suggests that self-control is not a purely general trait but tends to vary across behavioral domains (Duckworth and Tsukayama, 2015). Our regression analysis confirmed that general self-control partially explained the variability in domain-specific digital media self-regulation, but it alone did not provide a complete explanation. In addition to general self-control, the sense of control also contributed to explaining variability in domain-specific self-regulation, with adolescents reporting a higher sense of control being more capable of regulating their behavior while using digital media. However, even together, these two predictors accounted for only part of the observed variance, suggesting that domain-specific self-regulation may also be influenced by other situational and motivational factors. This finding aligns with the theory of domain-specific self-control (Duckworth and Tsukayama, 2015), which argues that self-control is not a uniform, universal trait but varies depending on the specific domain of behavior, in this case, digital behavior. While general self-control may contribute to domain-specific self-regulation, it is not the sole factor. As our results show, the sense of control, which is associated with momentary motivational factors, appears to be related to regulating digital behavior. This also corresponds with the principles of the hot/cool system theory (Metcalfe and Mischel, 1999), which suggests that domain-specific self-regulation emerges from the interaction between stable personality traits (cool system) and momentary sources of motivation and control (hot system).

In the literature, the sense of control is associated with better adaptation, lower vulnerability to stress, and a reduced likelihood of developing addictive behaviors (Brailovskaia and Margraf, 2022; Horwood and Anglim, 2021). In the digital context, this construct may reflect the extent to which adolescents perceive they can control their behavior despite pressures from the online world, such as algorithmic prompts, social comparison, or notifications. Our results revealed that a higher sense of control was associated with lower impulsivity in digital media use and less excessive internet use, with adolescents in the high-risk group for excessive internet use reporting a lower sense of control than those in the low-risk group. Correlation analyses further revealed moderate to strong associations between sense of control, self-control, and domain-specific self-regulation, confirming the importance of the sense of control for regulating digital behavior.

Overall, our findings indicate that adolescents' self-regulatory mechanisms involve general self-control (trait self-control), domain-specific self-regulation, and the sense of control, all of which are related to risky digital media use. Low self-control, a low sense of control, or weaker domain-specific self-regulation were associated with higher impulsivity and excessive media use. These findings support the idea that effective self-regulation is not merely a matter of willpower but a broader system encompassing motivational, cognitive, and emotional processes. Enhancing the sense of control and self-regulation could therefore help adolescents better manage digital temptations. However, future longitudinal and experimental research is necessary to verify whether improvements in self-control or sense of control actually lead to better regulation of digital media use.

This study has several limitations that should be considered when interpreting the findings. First, we relied on self-report measures, which may be subject to recall bias, social desirability effects, or subjective interpretation. While this approach can introduce some bias, it remains the most feasible method for assessing multiple constructs in a large adolescent sample and allowed us to capture subjective experiences such as perceived self-control and sense of control, which cannot be directly measured and must be reported by participants themselves. Second, some scales demonstrated moderate internal consistency. Although this may have slightly attenuated the observed associations due to measurement error, the coefficients remained within the acceptable range for studies on complex psychological constructs in younger populations (Nunnally and Bernstein, 1994), and the main relationships remained statistically significant, suggesting that the findings are robust. Third, the cross-sectional design precludes any causal inference; while regression analyses revealed significant associations between self-control, sense of control, and digital media self-regulation, the direction of effects cannot be established. Finally, although the sample was large and nationally representative, cultural and contextual factors may influence digital behavior, limiting the generalizability of findings to adolescents in other countries (Odgers and Jensen, 2020). Specific aspects of digital behavior, such as average screen time or the ways adolescents engage with digital devices, are likely influenced by country-specific factors, including educational practices, cultural norms, and availability of technology. Nonetheless, the observed associations among self-control, sense of control, and digital media self-regulation likely reflect underlying psychological mechanisms—such as executive functioning and self-regulatory capacity—that are relevant across cultures (Trommsdorff, 2009). Future research should investigate these relationships in other countries to assess cross-cultural generalizability.

These findings have both theoretical and practical implications. From a theoretical perspective, they support integrative models of digital behavior, which suggest that risky digital media use is best understood as the result of the combined influence of individual differences and contextual factors (e.g., digital environment; Baumeister and Vohs, 2007; Reinecke et al., 2021). Furthermore, they show that self-regulation is domain-specific, meaning that general self-control alone is insufficient to fully explain adolescents‘ adaptive digital behavior. Instead, the interaction between general self-control and perceived sense of control appears to be a key factor in shaping digital behavior. This perceived sense of control, which is subjective, is important for how individuals evaluate their ability to regulate their own behavior in the digital environment. The findings suggest that both individual self-regulatory capacity and subjective assessment of control are linked to differences in adolescents' behavior in digital contexts, which may open new avenues for designing digital behavior interventions.

From a practical perspective, the results highlight the importance of interventions and prevention programs that strengthen both general and domain-specific self-regulation, rather than merely limiting screen time. Programs that promote adolescents' sense of autonomy and encourage reflective awareness of media habits (e.g., mindfulness, digital literacy training) may be particularly effective in fostering adaptive digital behavior. Additionally, the findings underscore the value of tiered interventions that are tailored to the level of risk faced by adolescents. Adolescents exhibiting high levels of risky digital media use may benefit from more intensive, individualized strategies aimed at enhancing both general self-control and domain-specific regulatory skills. In contrast, adolescents at lower risk may benefit from universal preventive measures, such as self-regulation exercises integrated into educational activities, guided reflection on media behavior, or peer-led initiatives that encourage healthy digital habits. Tailoring interventions to match adolescents‘ risk levels can optimize support for adaptive digital behavior and help prevent impulsive or excessive use of digital media.



Conclusion

Overall, the study showed that domain-specific self-regulation of digital media use was closely associated with general trait self-control and the subjective sense of control. Adolescents with lower levels of these self-regulatory mechanisms exhibited higher levels of risky digital media behavior, including excessive and impulsive use. These mechanisms accounted for a moderate portion of the variance in digital self-regulation, suggesting that individual differences in control processes play an important role in understanding adolescents' risky digital media behavior. The findings highlight digital media self-regulation as a multi-layered construct, linked to both general trait self-control and domain-specific self-regulatory mechanisms and provide a basis for targeted support strategies to identify adolescents who may benefit from interventions aimed at enhancing self-control and the sense of control, ultimately promoting healthier and safer engagement with digital media.
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Social media has transformed how Chinese women present themselves and provided templates for constructing self-identity; female users engage in self-representation by sharing photos, videos, and other content, and they form self-perceptions based on external feedback such as real-time interactions and virtual social engagement. This study employed semi-structured in-depth interviews with 23 Chinese female social media users aged 18-35 (20 of which were included in the final analysis), supplemented by non-participant observation across Little Red Book, Douyin, WeChat, and Weibo to examine platform recommendation logics and visual practices. Application of beautification tools and filters has increased on social media platforms, and the normalization of these technologies further alienates women's aesthetic subjectivity, rendering self-objectification a routine part of everyday practice; this imposes an “imaginary tax,” that is, the expenditure of time, money, and effort to conform to dominant beauty ideals, and factors such as occupational background and frequency of social media use play a significant role in reinforcing aesthetic objectification by deepening self-surveillance and comparison among female users. Chinese young women should therefore recognize the disciplinary logic embedded in platform algorithms and visual mechanisms, and reconstruct a healthy model of self-identification based on subjectivity and intrinsic value.
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Introduction

With the rapid development of Internet technologies, social media has become one of the primary channels for information acquisition. “While it fulfills users' needs for information, entertainment, and social interaction, it has also contributed to issues such as cognitive dissonance and social anxiety” (Jiang and Ngien, 2020, p. 155–162). Female users engage in self-presentation on social media by sharing personal photographs, videos, and textual content. In doing so, they construct an idealized self-image and obtain external feedback through the platform's interactive mechanisms. In this process, these Chinese young women often engage in the “self-gaze”, which is adopting a third-person perspective to view themselves—particularly their physical selves—and thus enacting a form of self-objectification. This paper focuses on the issues of image-related anxiety and self-worth perception among Chinese young women in the context of social media. It explores the interplay between personalized aesthetics and the “imaginary tax”, examines whether women with weaker self-awareness are more susceptible to external aesthetic objectification and investigates how platform-based interactive mechanisms contribute to this phenomenon.



Statement of the problem

The social media environment is saturated with appearance-related content and promotions. Such content profoundly shapes women's aesthetic standards, appearance-related anxiety, and self-perception. Mainstream beauty ideals are continually reinforced through mechanisms such as group dynamics and algorithmic recommendations. As Li (2019) notes, “under specific conditions, media plays a guiding role in the construction of social gender roles” (p. 45–46). Similarly, Dong (2016) argues that under the influence of media and consumer culture, the female body gradually becomes a disciplined, symbolic and commodified body, with its subjectivity increasingly diminished (p. 56–62). Although Qu (2012) offers a diachronic analysis of Chinese women's aesthetic values and finds that, with the rise of female subjectivity, the 21st century has witnessed a trend toward aesthetic pluralism—including styles such as androgynous, sensual or intellectual beauty, (p. 121–125) the mainstream aesthetic discourse on social media platforms remains largely symbolic and standardized.

The algorithmic and personalized distribution of content has significantly accelerated the symbolic construction of aesthetic standards. Jin and Yu (2022) point out that gender representations on social media platforms are increasingly subject to a process of flattening and simplification (p. 16–22). In an examination of how collective aesthetic values are shaped, Wu (2023) argues that “women's aesthetic consciousness is largely a response to both dominant social norms and male-centered standards, thereby reflecting their gender identity” (p. 18). Social media platforms foster the homogenization of aesthetic norms through group effects and peer validation, which—under the combined pressure of consumerism and influencer culture—often generate waves of aesthetic imitation. As Tian (2023) notes, “In contemporary society, the persistent dissemination of the concept of ‘ideal beauty' by major social media platforms has had an increasingly pronounced impact, especially on university-aged youth” (p. 94–102). Specific interpretations of the female body have gradually emerged as publicly recognized standards across different platforms and online communities, thereby accelerating the proliferation of such aesthetic trends. Women's aesthetic perceptions, therefore, tend to evolve dynamically through the ongoing interaction between societal conditioning and individual self-awareness.

Capital, under the guise of seemingly free and individualized digital landscapes, silently expropriates individuals' time, reshapes their perception and strips them of agency—ultimately drawing them into vortices of desire through algorithmic control (Shi, 2024, p. 152–160). Current research on social media and women's bodily aesthetic cognition has largely focused on the platform's role as a vehicle for disseminating aesthetic values, particularly its influence on ideals for individual appearance and the diversification of aesthetic standards. These studies have underscored social media's formative power in shaping Chinese young women's aesthetic perceptions. However, insufficient attention has been paid to the complex psychological dynamics stemming from self-objectification in the context of algorithm-driven platforms and consumer culture—including how individuals negotiate between collective aesthetic pressures and internalized standards, or how to foster healthy aesthetic awareness and mitigate appearance-related anxiety. This study therefore adopted a self-objectification perspective to explore how aesthetic concepts are formed on digital platforms and how such processes influence Chinese women's self-perception.



Research questions

Based on the above theoretical and contextual analysis, this study aims to address the following research questions:

	RQ1: How do platform algorithms and filter mechanisms, through the disciplinary logic of visual culture, shape young women's self-presentation and modes of being seen on social media?
	RQ2: How do young women internalize external discipline through interactive feedback on social media, leading to the psychological mechanism of aesthetic self-objectification?
	RQ3: In what ways does the “imagination tax” function as a mediating mechanism between technological logic and psychological processes, reflecting the hidden costs women bear in pursuing idealized selves?
	RQ4: How do young women negotiate aesthetic norms and reconstruct subjectivity amid the coexistence of algorithmic discipline and cultural pressure?



The digital gaze: the bidirectional construction of female aesthetic perception and self-objectification


The mediating effect of self-objectification on social media

The theory of self-objectification was first proposed by Fredrickson and Roberts (1997) and refers to the act of viewing oneself—particularly one's physical self—from a third-person perspective. According to this view, women in an appearance-centered society are frequently subjected to external sexualized gazes, which leads them to perceive themselves as “objects” in the eyes of others, thereby engaging in constant self-surveillance and evaluation of their appearance. This theory encompasses two key concepts: objectification and body monitoring. Objectification refers to the internalization of an external, gendered gaze in which women come to view themselves as “observable objects” and base their self-worth primarily on physical appearance and bodily presentation. Body monitoring involves the continuous surveillance and evaluation of one's appearance in an effort to conform to external beauty standards and obtain social approval.

Self-objectification thus represents a psychological state in which external values are internalized; it may be chronically present or triggered by specific situations. Depending on situational factors, self-objectification can be categorized into two types (Noll and Fredrickson, 1998): state and trait self-objectification. State self-objectification refers to a context-dependent response that varies according to the specific triggering situation. In contrast, trait self-objectification is a stable internal disposition that persists regardless of external context; it reflects the degree to which an individual routinely adopts an observer's perspective on her body in daily life. Self-objectification has been significantly amplified on social media platforms and demonstrates a pronounced mediating effect as women increasingly focus on appearance-centered expressions, which in turn influence their behaviors, perceptions of appearance and identity, as well as overall mental health.


The amplifying role of self-objectification

Social media reinforces beauty standards and gender roles. It thus functions as a major driving force behind self-objectification. Images and videos shared by users often contain extensive bodily information that emphasize appearance and physical evaluation. In participating in such activities, female users are prompted to engage in more frequent self-monitoring and modification of their appearance, thus further reinforcing their objectified self-perception.



The mediating effect of social comparison and feedback on body image

The aesthetic pressure imposed by social media increases women's anxiety about their physical appearance. When women are constantly exposed to digitally edited and idealized images of others, self-objectification drives them to evaluate their own appearance against these unrealistic standards, often resulting in dissatisfaction. According to social comparison theory, in the absence of objective standards, individuals evaluate themselves by comparing with others (Festinger, 1954). Self-objectification leads Chinese young women to compare themselves with idealized representations, resulting in feelings of inferiority and anxiety. Empirical studies suggest that appearance-based comparisons on social networking sites induce perceived peer appearance pressure, which in turn indirectly leads to body dissatisfaction (Liang et al., 2022, p. 444–448). The effect of online sexual objectification experiences on female college students' appearance anxiety: The mediating role of body image comparison and the moderating role of self-objectification. Women's cognitive perception of their bodies affects their emotional experience and further influences behavioral regulation.



The cyclical construction of self-perception and aesthetic feedback

Self-objectification in the context of social media exerts a negative impact on mental health through mechanisms such as appearance anxiety and social comparison. As the degree of self-objectification increases, individuals bear a heavier psychological burden, and social media thus becomes a latent driver in both the dissemination of aesthetic standards and the emergence of psychological distress. The mediating role of self-objectification is not unidirectional; rather, it is part of a cyclical feedback process. Women internalize external aesthetic standards and, in striving to meet these ideals, intensify self-presentation and social comparison. The feedback mechanisms embedded within social media platforms further reinforce such behaviors, thus creating a perpetuating cycle of objectifying gaze. This feedback deepens the degree of self-objectification and exacerbates its negative influence on mental health.




The role of aesthetic cognition in shaping women's media images

Within the visual cultural field dominated by consumerism, aesthetic standards have become increasingly symbolized through repeated circulation and are eventually internalized as socially accepted norms. These norms subtly influence the construction of the female image in the public consciousness. The voices of Chinese female users on social media are articulated through visual outputs, textual narratives and cultural products that challenge traditional aesthetic paradigms and attempt to broaden the boundaries of female representation through diverse aesthetic expressions.


Media-driven image exhibitionism

The dissemination of media creates a self-reinforcing aesthetic system. Female images presented by the media are often prototypical representations of prevailing aesthetic norms and, through rapid circulation across digital platforms, significantly extend their influence. This diffusion gives rise to a dominant system of visual culture online that shapes both individual aesthetic cognition and broader cultural constructions. However, algorithmic designs—predominantly developed by male programmers—cannot fully eliminate the subjective inclinations of their creators. As a result, the content delivered tends to reflect gendered preferences, subtly constraining female users' interests and behaviors. Women are thus often guided into a framework of what is deemed “appropriate for them” that overlooks alternative, yet equally valid, possibilities.



Technologically empowered aesthetic standardization

Foucault proposed the theory of the “disciplinary power of the body” and argued that, in every society, the human body is subject to the power of control. Through the power of beauty filters and algorithms, women's bodies are subjected to increasingly refined management and regulation, that has resulted in a trend of aesthetic homogenization. Aesthetic ideals empowered by technology are increasingly solidified into new “beauty” metrics through the high-frequency repetition of sharing on social media.

For example, on platforms such as Douyinor Little Red Book, users often unconsciously activate beauty filters when using the apps to blur facial flaws, enlarge their eyes, adjust the shape of their face and constantly retouch their appearance. Meanwhile, social media algorithms tend to prioritize aesthetically pleasing and high-quality content, thus accelerating the dissemination of filtered aesthetic images. Although beauty enhancement technology does, to some extent, enhance user engagement, this standardization of aesthetics exacerbates appearance anxiety and gradually leads individuals' aesthetic preferences to converge under algorithmic guidance.



Symbolization of the body in society

Capital selectively extracts exemplary bodies from the masses and offers the public a referential standard of bodily aesthetics to lead aesthetic trends and induce bodily consumption (Du, 2022, p. 124–125). With the rise of consumerism, female images have gradually become part of the logic of commodification and have been packaged as symbols closely associated with success, happiness and social status. The aestheticization of everyday life often implies the consumption of aesthetic meanings attached to commodities, which is a key component of symbolic consumption (Peng, 2022, p. 129–137).

In this process, consumers seek to achieve the ideal aesthetic goals presented by media through the consumption of specific products, thus revealing the underlying symbolization and commodification of female imagery: The female aesthetic image has been reduced to a visual icon. For instance, women appearing on Douyin often possess standardized facial proportions, such as large eyes, a high and straight nasal bridge, delicate nose tips and relatively plump lips. As Baudrillard argues, consumption is not about the possession of material goods, but rather about the imagination of identity. Young women thus reconstruct and identify with their own body images through acts of consumption (Li and Li, 2022, p. 78–85).




“Platform taming” and the “gaze of the other”: the feedback presentation of female subjectivity after disciplinary internalization

Different social media platforms play distinct roles in the dissemination and construction of aesthetic values. Take Douyin, for example: the platform rapidly disseminates content with iconic aesthetic styles through short videos, such as fashion trends labeled as “mélange aesthetic” or “dopamine dressing”, as well as symbolic beauty ideals like “pale, thin and young”; “oval-shaped face”; or “A4 waist”. Through the promotion of “filter culture” and “perfect body” ideals, social media has constructed a highly curated system of self-presentation that reinforces users' awareness of bodily optimization during self-display.


“Platform taming”: algorithm-driven aesthetic internalization

Social media platforms use algorithmic recommendation systems to deliver highly tailored content. Through feedback mechanisms such as likes and views, users gradually align with dominant aesthetic norms. These algorithmic recommendation mechanisms often reinforce specific types of content, thus influencing users' self-presentation strategies. Impression management on social media is not only an active behavior initiated by users but is also shaped by algorithmic curation. When a photo that conforms to mainstream beauty standards receives a large number of likes and positive comments, the poster not only gains instant emotional gratification but also a reinforced identification with that beauty standard. This mechanism operates repeatedly and gradually consolidates users' definition of “beauty” and internalizes it as their own aesthetic norm. This process may be conceptualized as “platform taming”, as the platform filters and recommends content in a manner that domesticates users' behaviors and modes of self-presentation to align with the algorithmic logic and dominant values. Through continuous interaction, female users' aesthetic standards increasingly conform to platform-imposed templates, while their personal style and individual expression are gradually diminished and replaced by externally disciplined forms of self-expression.



“The male gaze”: the influence of external feedback on women's self-perception

Women's representations on social media platforms often exist under the condition of being constantly subjected to “the gaze of the other”. As Peng (2022) notes, whether individuals alter their appearances through cosmetic or technological means, the criteria and direction for evaluating and modifying their looks remain predominantly shaped by the perspectives of others (p. 129–173). Social interactions have made this gaze increasingly frequent. Shaped by external evaluation mechanisms such as likes and comments, women's images are not merely outcomes of self-expression but also responses to social expectations and aesthetic norms. Social media platforms reinforce this “gaze of the other” by algorithmically promoting symbolic aesthetics. When women post content that aligns with dominant aesthetic values and receive approval, they are motivated to convert this external validation into a personal incentive.

This external feedback encourages the internalization of others' aesthetic expectations, which results in the disciplining of the self and ultimately transformation of external standards into self-identification. As this process is repeated, women may enter a persistent state of self-monitoring and often becoming overly dependent on a specific image. On platforms such as Douyin and Little Red Book, women tend to adopt mainstream visual representations to gain more recognition, often overlooking their authentic inner feelings in response to the external “gaze”. Ultimately, women's subjectivity is imperceptibly shaped and disciplined by the aesthetic norms of the platform.



Feedback representation of female subjectivity

The concept of the “imagination tax” refers to the cost individuals incur in altering their external appearance to meet societal expectations. Social media enables everyone to showcase themselves, thus participating in the accumulation of social capital. However, this act of self-presentation comes at a cost. Individuals often feel compelled to conform to the prevailing beauty standards that are popular on social media platforms and may even fall into a “beauty trap”.

Against this backdrop, the “imagination tax” manifests in the form of the time, energy and money spent on constructing and embellishing one's image to project an idealized self to others—a process that entails self-internalization. However, this internalization is not merely a one-dimensional, passive acceptance. Some female users, upon becoming increasingly aware of this disciplinary mechanism, begin to reshape their self-image through reflection and resistance. That is, they actively resist the monolithic aesthetic standards imposed by the platforms and attempt to redefine their self-image. This involves both the acceptance and internalization of external discipline, as well as the awakening and articulation of self-subjectivity.





Methods

This study employed in-depth interviews as its primary research method. From July to December 2024, young Chinese female users aged 18 to 35 who were active on social media platforms such as Little Red Book and Weibo were targeted through a combination of purposive and snowball sampling (see Table 1 for Respondent Characteristics). This resulted in semi-structured, in-depth interviews with 23 participants, primarily conducted online via Tencent Meeting. All interviews were audio-recorded, transcribed, and anonymized, and 20 interviews deemed most representative were selected for detailed analysis.

TABLE 1 Respondent characteristics.




	Age (years)
	Percentage (%)
	Social media usage frequency (exceeds 5 hours daily)
	Percentage (%)
	Education level
	Percentage (%)





	18–24
	65.0
	High-frequency usage
	30.0
	Junior College
	20.0



	25–35
	35.0
	Normal usage
	70.0
	Undergraduate
	50.0



	
	
	
	
	Postgraduate and above
	30.0



	Most female university students surveyed were from humanities and social sciences, followed by medical fields, with the fewest from STEM disciplines.
	Primary platforms used percentage (%)



	Occupation
	Number (individuals)
	Related occupations: student; advertising professional; new media professional; external government staff; Unemployed; Design institute staff
	Little red book
	90.0

 
	
	
	
	Douyin
	40.0

 
	Student
	13
	
	WeChat Moments
	60.0

 
	Non-student
	7
	
	Web
	30.0



	24.20,15.3Self-objectification cognition classification (self-rated)
	Percentage (%)
	Aesthetic trend perception
	Percentage (%)



	High aesthetic influence
	25.0
	Diversification
	40.0



	Moderate aesthetic influence
	25.0
	Conventionalization
	30.0



	Low aesthetic influence
	50.0
	Homogenization
	30.0






Given that the study focused on the aesthetic practices of young women on social media, university students, as active participants in online culture, were particularly informative: their modes of expression and aesthetic preferences on digital platforms clearly reflect the deeper characteristics of contemporary media culture. Compared with other groups, university students' aesthetic perceptions are more susceptible to algorithmic mechanisms and media content, producing more salient feedback and better illustrating aesthetic changes in a society shaped by constant visibility. Although university students accounted for a majority of the sample, women of different professional and educational backgrounds were also included to enhance the diversity and comparative potential of the sample. In terms of disciplinary backgrounds, most participants were majoring in the humanities and social sciences, followed by medicine, with fewer from science and engineering, reflecting certain differences in disciplinary thinking. The social media usage habits and aesthetic perceptions of these female users constituted the core focus of this study. In addition, non-participatory observation was conducted across Little Red Book, Douyin, WeChat, and Weibo, with particular attention to algorithmic recommendation logics, user interaction patterns, and popular content types, thereby capturing the diverse interests of female users across social media platforms (see Table 2 for the Interview outline).

TABLE 2 Interview outline.




	Interview theme
	Interview content (partial)





	Basic information
	Age, occupation, education level



	Social media usage habits
	1. Which social media platforms do you typically use, and what activities do you usually engage in on these platforms? 2. Approximately how much time do you spend on social media each day? 3. When posting or browsing social media, how do likes, comments, or follower counts influence your behavior, emotions, or self-perception? Could you provide an example? 4. After posting content, do you consider or adjust your future posts based on feedback? What factors mainly influence these adjustments?



	Social media and appearance anxiety
	1. In what ways do you pay attention to your appearance or self-image while using social media? 2. Have you ever encountered social media content that made you feel differently about your body or appearance? Could you share an example? 3. When posting such content, do you consider others' evaluations or feedback on your appearance? How does this consideration influence your attention to and adjustment of your appearance or self-image?



	Objectification cognition and self-expression
	1. What type of content do you usually post on social media? Could you give an example? 2. How have your interactions on social media influenced your understanding of your appearance and self-worth? 3. How do you perceive the representation of women on social media? What role do you think audience comments or evaluations play in this representation? 4. What do you think will be the future trends in how social media shapes women's aesthetic perceptions and self-cognition? 5. To better understand your self-perception, please rate your level of satisfaction with your “digital self” on social media and your “real self” in everyday life, on a scale from 1 to 10 (10 indicating very satisfied). Please also briefly explain the main reasons that influenced your ratings.






After organizing the interview transcripts, we analyzed the extent to which the participants' aesthetic perceptions were influenced by social media. A more comprehensive understanding of the social media usage patterns of these Chinese young female users was constructed by combining participants' subjective accounts with participant observations conducted within the social media platforms. Based on the participants' general usage of social media and their self-reported cognitive responses during engagement, the interviewees were categorized into three groups: “deeply affected by aesthetic perceptions”, “moderately affected” and “slightly affected.”

Building on this, to gain a more comprehensive understanding of participants' self-perceptions, the study included a questionnaire on satisfaction with the “digital self” and the “real self.” Participants rated their “digital self” on social media and their “real self” in everyday life on a scale from 1 to 10 (with 10 indicating complete satisfaction) and briefly explained the main factors influencing their ratings. This approach provided qualitative evidence for analyzing the variation in the extent to which participants' aesthetic perceptions on social media were affected, as well as the underlying psychological mechanisms. Representative quotations from interviewees are listed in Table 3 Interview records and analysis.

TABLE 3 Interview records and analysis.




	Theme
	Sub-theme
	Representative original statements from interviews





	Platform positioning shapes user intentions and reasons for use
	Differentiated platform purposes
	Participant 3 (Dong Yan): Primarily uses Little Red Book and WeChat—for killing time or entertainment and searching for solutions to daily problems. WeChat is more for life, while Little Red Book is for learning and sharing practical content.

 
	
	Differences in social interaction
	Participant 7 (SZY): I don't really like most social media platforms. I only use WeChat to receive notifications. I mainly interact with others on Little Red Book, QQ, and Douban, and on Douban, I collaborate with friends to create all-female team games.

 
	
	Differences in information acquisition
	Participant 2 (Immortal):I use Weibo to follow the news, Douyin for entertainment and sharing, and Little Red Book like Baidu. Whenever I need information for learning or daily life, I almost always search on Little Red Book.



	Social media influences users' aesthetic perceptions
	Social comparison and body differences
	Participant 5 (Yoyo): Back in high school, photo-editing apps with stickers were popular, and I used them because my classmates did. Later, I saw a classmate start working out in college and go from chubby to slim, which made me want to lose weight too. At that time, it was mostly blind conformity. Now, the influence is weaker; I feel only slight envy and am more affected by the people around me than by internal comparison.

 
	
	Internalized aesthetics and algorithmic reinforcement
	Participant 8 (C): Social media mainly influenced my makeup choices, while my body shape was less affected as long as I'm healthy. I used to think online makeup trends were too heavy, but after seeing them frequently, I started to accept and even appreciate them. My aesthetic perception has gradually changed.

 
	
	Aesthetic imitation and recognition cues
	Participant 9 (Cheri fra):Social media has indeed influenced my aesthetic. On Little Red Book, I tend to prefer round or square faces, elegant or Hong Kong-style makeup. When I see something I like, I try to imitate it. I didn't think this way before, but after browsing, I started to feel it's beautiful and a bit ‘platform-driven', gradually forming my own perception of beauty.

 
	
	Style variation and self-consistency
	Participant 18 (Xiayuze): Overall, I don't think my aesthetic perception is influenced. I do follow popular trends to some extent, but my personal style remains unchanged.



	Professional background shapes users' aesthetic orientations
	Media literacy and defensive strategies
	Participant 15 (Sweet Tiantian): When I browse Little Red Book, I tend to remain neutral and critical in my thinking. I don't get emotionally swayed. Although the titles or images may be eye-catching, I can usually tell right away if the content is promotional or advertising in nature.

 
	
	Professional ethics and resistance
	Participant 3 (Dong Yanz): When I see short videos about appearance, makeup, or weight loss, I am not influenced. Because I work in advertising, I am sensitive to this kind of content, so I do not get swayed easily.

 
	
	
	Participant 10 (Su Xingxing): I study in a medical-related field, so I don't support women pursuing extreme thinness. For example, someone 1.7 meters tall but under 100 pounds is unhealthy. Excessive dieting can harm the body, and I just don't understand such pursuits.

 
	
	Technical awareness and rational thinking
	Participant 17 (Liu Yuhan): Because my academic background involves programming and internet technologies, I understand how software is developed. What's called “personalized recommendation” or “big data targeting your preferences” is, in essence, just lines of code that filter information for you. From a technical perspective, there's nothing inherently “human” about it—what you see is the result of programmers stacking code.



	Platform algorithms contribute to the objectification of women
	Comment systems and self-reflection
	Participant 9 (Cheri fra): Sometimes, when I see posts on Xiaohongshu with many comments, I start to wonder if I'm similar to the original poster or to someone mentioned in the comments. I can't help but take on those perspectives when viewing myself.

 
	
	Self-evaluation and internalized perception
	Participant 16 (Jiao Yidian): At first, I didn't care much about facial flaws. But when I started learning makeup from beauty bloggers, I realized I looked different from them. For example, drawing eye bags looked awkward on me, and I unconsciously magnified my own imperfections.

 
	
	Social evaluation and gendered gaze
	Participant 11 (Zhao Xinzhe): On social media, female appearances are more frequently judged than male ones. As long as men aren't unattractive, they usually receive positive comments; but even beautiful women often face harsh or hostile criticism.



	Users express expectations for personalized and diversified aesthetics
	Fluidity and re-standardization of aesthetics
	Participant 13 (Maomao): On social media, users who scroll passively tend to see more conservative content. But those who consciously pursue bodily or spiritual freedom actively seek diverse aesthetic styles. Social media itself is becoming more personalized.

 
	
	
	Participant 14 (Pufflover): Trends today are becoming more diverse. Whether in terms of body shape or appearance, I feel like society is gradually moving away from the old beauty standard of being pale, thin and young. Recently, many platforms have criticized that ideal, and I think that's a positive shift.

 
	
	Aesthetic subjectivity and resistance to normalization
	Participant 10 (Su Xingxing): It feels like a contest between different standards. Various groups of women advocate for different aesthetics, and after these collisions, a mainstream standard emerges—diverse at first, but eventually unified and popularized.

 
	
	
	Participant 20 (Yu Haiyue): I think when a video gets a lot of likes, the platform continues to push it to more users. The aesthetic behind that kind of content tends to remain fixed—it doesn't really change.

 
	
	Personal awareness can counter and reshape the aesthetic trends set by the platform
	Participant 19 (Collins): I enjoy trying out different styles. My skin is darker, and certain clothes can make it appear even darker. But if I view dark skin as a problem, then I'm already being disciplined by a particular aesthetic standard. In fact, by experimenting with different looks, I've expanded that standard. It's the standard itself that tries to turn me into its slave.






Based on the observations of their behavior, the users' habits, social preferences, platform content and modes of interaction all appeared to influence their aesthetic perceptions and consumption behaviors. Social media's algorithm-driven recommendation systems, along with seamless content transitions and instant interaction mechanisms, draw users into a “screen-swiping” aesthetic ecology, often without conscious awareness. Under such fragmented usage patterns, dominant aesthetic values may infiltrate users' everyday aesthetic preferences in subtle and implicit ways. We thus analyzed the data in light of the following question: How do prevailing aesthetic trends penetrate users from diverse backgrounds?


Results: the self-objectification within the “gaze” of social media

An analysis of the interview data revealed that the process of aesthetic self-objectification among Chinese young women on social media is shaped by multiple interacting factors, including algorithmic recommendation systems, frequency of platform use, occupational background and interaction mechanisms. These elements collectively contribute to the transformation of aesthetic cognition.


Disciplinary factors within the platform

Different algorithmic mechanisms result in varying operational characteristics, user demographics and content styles across platforms. Users tend to engage with social media platforms with different intentions and objectives. For instance, on the Little Red Book platform, users' emotional experiences are influenced and even produced by algorithms, and this technologically mediated emotional production encourages users' sustained participation on the platform (Bie and Zeng, 2024, p. 15–23). Douyin disseminates trend-related content—such as makeup, fashion and fitness—rapidly through short videos, and due to its fast-paced updates and short content cycles, it generates highly immediate aesthetic trends. Chinese Young female users can quickly access fashion trends while scrolling through videos, and they are stimulated by visual and auditory effects, which provoke a desire for imitation. Although users' purposes, social interactions, and information orientations differ across various platforms, their aesthetic perceptions within algorithmic environments are easily “guided.” Decisions such as “what to wear” and “what style to choose” are no longer made actively but instead are passively received. This phenomenon reveals the disciplinary factors embedded in platforms: algorithms continuously reinforce established aesthetic norms through content recommendation, interactive mechanisms, and community feedback, leading users to unconsciously internalize the aesthetic standards defined by the platform and further anchoring external evaluation as a key reference in constructing self-value.



Tamed aesthetic standards

High-frequency use of social media may trigger “social comparison”, which in turn affects individuals' evaluations of their own aesthetics and affects their psychological well-being. Social comparison theory, first proposed by the social psychologist Festinger (1954), posits that individuals possess a fundamental motivation to evaluate their own opinions and abilities, and in the absence of objective standards, they tend to evaluate themselves by comparison with others. Content on life-sharing social media platforms is often enhanced through technical means such as filters and beautification features. Users are frequently exposed to representations of a “perfect” life—such as beautiful travel photos, stylish fashion looks or successful fitness transformations—and tend to engage in upward comparisons with those who appear more successful, physically attractive or glamorous than themselves. While such comparisons may motivate individuals to pursue improvement, they often also trigger negative emotions such as anxiety and dissatisfaction. When users observe the “idealized” states presented by top influencers, it may prompt self-scrutiny. Frequent exposure to such content may lead respondents to feel dissatisfied with their own appearance or lifestyle. They may come to believe that they fall short of the prevailing standards, thereby developing aesthetic anxiety. One interviewee, Yoyo (24 years old, currently a second-year PhD student), stated:

	Back in high school, many photo editing apps were very popular—like the ones where you could add a little bear sticker or decorative labels. I would ask my classmates about them and follow along to use the same apps. That was one aspect. […] Another instance was when I suddenly noticed that a high school classmate had started working out in college—she used to be chubby, but then became very slim. […] I thought to myself, “Oh my god, even she's making an effort now, I should be doing something too—I need to start losing weight.” It was a kind of blind conformity. […] But now, it doesn't affect me as much as it did back then. At most, I might feel a little envy. […] As to whether this stems from internal self-comparison or from others' evaluations, I'd say it mostly comes from comparing myself with people around me. (Interview, Yoyo)

As users evaluate whether they are “beautiful enough” or “successful enough” within virtual networks, they may experience self-doubt, diminished self-confidence and even real-life consequences such as social withdrawal or psychological issues. Content on social media is often highly curated and beautified, which makes it difficult for ordinary individuals to replicate. This disparity can cause users to perceive their real lives as inadequate, thereby intensifying anxiety and psychological pressure. As users become entangled in comparisons between the virtual and the real, they may devote increasing amounts of time to seeking validation, which further reinforces unrealistic aesthetic standards and leads to a decline in mental health.



Aesthetic flexibility from a professional perspective

The constraints on bodily control are omnipresent under the ideological veil of beauty capital. Chinese young women, through habitual engagement with media, gradually internalize platform-based control as self-discipline, which gives rise to negative bodily imagery (Liu, 2023), pp.103-110. Professional background appeared to influence both the aesthetic preferences of interviewees and their purpose in using social media to a certain extent. We found that women engaged in professions related to algorithmic logic and social media information were more inclined to construct personal aesthetics actively, whereas others tended to accept external influences passively.

Interviewee Liu Yuhan (22, a student majoring in computational mathematics and applied software) stated:

	Because my major involves frequent interaction with web programming, I understand how software is developed. Whether it's so-called personalized recommendations or big data identifying your preferences, it all comes down to lines of code that help filter various types of information. From a professional perspective, there's really nothing inherently “human” about it—it's all just the outcome of code written by developers. Speaking for myself, I went through a transition—from caring a lot, to caring less, to now barely caring at all. So yes, my academic background probably played a role in that process. (Interview, Liu Yuhan)

Interviewee Dong Yan (30, advertising professional) stated that due to her work in the advertising industry, she had developed a heightened sensitivity to information on social media. She described herself as having become somewhat “desensitized” regarding short videos and content related to appearance, beauty or weight loss. Her use of the term “desensitized” reflects her ability to critically recognize and filter out content she perceives as overly commercialized or pandering, as well as to resist being easily swayed by such externally imposed aesthetic values.



“Cost burden in platform interactions”

The interactive mechanisms of social media platforms may inadvertently accelerate the objectification of female identity, prompting young Chinese women to increasingly construct their self-worth based on external evaluations. This interaction model encourages women to post content likely to attract attention, which is often centered on physical appearance, thereby reinforcing reliance on external validation as the main measure of self-worth. Over time, this may generate psychological, temporal, and consumption-related burdens—what can be described as digital liabilities.

	Interviewee Zhao Xinzhe (27, industrial designer) remarked:
	“I think that on social media, women's appearances are evaluated more frequently than men's. You'll notice that as long as a man is reasonably attractive, most comments tend to be positive. But for women, even if they are very beautiful, there are still discordant remarks. Even when a woman's appearance is flawless, other details will be attacked. Sometimes these evaluations have nothing to do with appearance at all.” (Interview, Zhao Xinzhe)

Such pronounced gendered differences make female users more attentive to how others evaluate their appearance, often at the expense of expressing their individuality, intellect, and intrinsic value. This deepens objectification, normalizes aesthetic shame, and imposes clear psychological costs.

Interviewee Cheri fra (20, graduate student) added:

	“Sometimes, when I see someone post a photo on Little Red Book and there are many comments underneath, I find myself thinking: am I like the original poster?” (Interview, Cheri fra)

This passive identification and projection of others' evaluations exemplify the psychological dimension of aesthetic objectification. As reliance on prevailing trends intensifies, young women may continuously adjust their appearance, neglecting personal traits and intrinsic value. Hashtags and trending topics on social media carry gendered stereotypes; topics often contain explicitly gendered attributes such as “sexy”, “cute”, or “gentle”. In seeking to match these labels, women invest substantial time in refining their posts, which not only reinforces objectification but also consumes emotional energy and time, while further limiting the expression of individuality, intellect, and inner worth.



Diverse aesthetics under counter-disciplinary practices

The “imagination tax” is not merely about surface-level embellishment; it is also closely tied to the pursuit of social recognition. Content shared online can be deliberately curated and edited. This grants individuals greater control over their public image. As a result, people often modify their self-presentation based on audience feedback, continuously aligning themselves with “social expectations” and thereby “performing the self”. This gives rise to “imagined consumption”—a behavior in which individuals construct their identity and social status through the consumption of specific products, services or visual representations.

The “imagination tax” is, however, no longer a one-way imposition but is increasingly subject to reflection and reduction. The decentralization of media platforms allows individuals to present unique aspects of themselves and break away from traditional aesthetic constraints. Whether through unconventional fashion choices or avant-garde makeup styles, such expressions have the potential to gain popularity rapidly, thus fostering the dissemination of personalized aesthetic values.

Another interviewee, Maomao (29, contract staff at a government agency), stated that for those who passively scroll through social media without awareness, the content they are exposed to tends to become increasingly conservative. However, in her view, if one is conscious and seeks greater bodily and mental freedom, one can intentionally search for more diverse aesthetic styles while browsing social media. Today's social media platforms are becoming more advanced and are evolving toward greater individualization, as Chen Collins (22, law student) observed:

	I really enjoy experimenting with different styles. My skin is relatively dark, and certain clothes make me appear even darker. But if I perceive darkness as a problem, then I am already subjected to disciplinary aesthetic standards. By trying out different styles, I actually enrich that standard, rather than remain enslaved by it. (Interview, Chen Collins)

Mainstream aesthetic standards tend to receive heightened commercial attention in the short term. However, as more users engage in critical reflection and active resistance, individualized and diversified aesthetics are gradually gaining broader recognition and appreciation. When confronted with prevailing trends, Chinese young women are increasingly incorporating their own unique cultural backgrounds and emotional perspectives. Sometimes they even challenge traditional aesthetic norms. In doing so, they contribute to the diversification of styles and engage in a “counter-discipline” against singular aesthetic standards. Social media platforms can provide ample space for aesthetic freedom that enables individuals to discover and express their unique identities within a globalized context, thereby facilitating the expansion of aesthetic pluralism.





Discussion

In an era of rapid digital media development, the self-objectification exhibited by contemporary Chinese young women when constructing their aesthetic cognition has evolved beyond an individual psychological phenomenon and has increasingly become a shared social mentality. This reflects the way Chinese young women perceive themselves within a broader sociocultural context and highlights the influence of media environments on the construction of female identity. It also reveals the underlying mechanisms through which public discourse shapes the social value assigned to women's identities.

Objectification functions as an intermediary mechanism on social media platforms. Factors such as algorithmic recommendations, interactive mechanisms and usage frequency significantly influence women's perception and expression of their self-image. Although these platforms offer a space for self-representation, they also reinforce mainstream aesthetic norms, thereby intensifying women's self-surveillance and anxiety. By positioning themselves as objects to be viewed, women risk outsourcing their sense of self-worth to external evaluations. In managing and curating their self-image online, women are not merely shaping a personal identity but are also engaging in the broader negotiation of sociocultural value systems.

This type of impression management is shaped by the structural logic of platforms, algorithmic targeting and patterns of user interaction. Social media is thus both a stage for aesthetic expression and a powerful agent for constructing aesthetic norms. Within the tension between individual expression and social standardization, women's aesthetic values face increasing challenges. A healthy sense of self should originate from inner strength and reliable capabilities, not from the voices of external judgement. The realization of female self-worth should not be contingent upon others' validation. Social media platforms, therefore, bear some responsibility in fostering a healthier and more inclusive aesthetic environment.

The algorithmic design of digital platforms has, to some extent, restricted aesthetic diversity. Platforms should therefore improve the structures of their algorithms to reduce the promotion of homogeneous aesthetic preferences and encourage the dissemination of more diverse and personalized content, thus avoiding the reinforcement of fixed appearance norms. For example, platforms could consider hiding the “like” function or minimizing the visual emphasis on external attributes such as appearance or body shape, as this would alleviate users' excessive attention to such features and reduce the limitations social media imposes on aesthetic cognition. Platforms could also strengthen users' media literacy by incorporating educational content to help them identify manipulated images and unhealthy beauty ideals (Liu, 2023, p. 103–110). Dedicated educational sections or campaigns against appearance-related anxiety—such as a “No Filter Challenge” or a “Day of Authentic Sharing” on Little Red Book—could enhance users' self-recognition and body acceptance.

Chinese young women should strive to transcend the aesthetic frameworks delineated by platform algorithms and technologies. Instead, they should construct self-awareness through self-pleasing and authentic representation. Rational discernment in the face of new media trends is essential for achieving a harmonious aesthetic paradigm that values both individual beauty and collective diversity. Women could also avoid an excessive reliance on external evaluations to define their self-worth by improving media literacy, learning to critically evaluate commercialized content on social media and fostering critical thinking. This transition—from being passively objectified under the “gaze” to actively “seeing” one's inner self—would mark a shift from being looked at to truly seeing oneself. Recognizing that self-worth is fundamentally rooted in one's inner individuality and capability, women can learn to use social media judiciously, focus on genuine personal development and ultimately achieve a more complete and confident sense of identity.
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Introduction

This study examines Facebook-based ADHD support groups for adults, addressing a gap in the understanding of how participation in ADHD-specific online communities contributes to informational, emotional, and social support, and how these processes relate to mental well-being.





Methods

An inductive qualitative design was employed, based on semi-structured interviews with twenty adults (nine men and eleven women) diagnosed with ADHD who actively participate in large Facebook support groups comprising tens of thousands of members. The interviews were analyzed inductively to identify recurring themes related to engagement and support within these online communities.





Results

The analysis revealed that Facebook-based ADHD groups function as supportive networks that provide informational, emotional, and social support. Participants described these groups as safe spaces for sharing experiences and advice, fostering a sense of belonging, reducing feelings of isolation, and enhancing engagement within the community.





Discussion

The findings underscore the potential of online peer support as a complementary resource for improving coping, adjustment, and mental well-being among adults with ADHD. These results suggest practical implications for psychoeducation and clinical interventions that incorporate digital social support environments.





Keywords: ADHD, Facebook, social media, support, well-being, online support groups




1 Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is the most diagnosed neurodevelopmental disorder in childhood (1). It is characterized by a persistent pattern of inattention, hyperactivity, and impulsivity that is inconsistent with the individual’s developmental level and age (2). ADHD is a chronic neurodevelopmental disorder linked to a wide range of negative outcomes, including behavioral problems, risk-taking behaviors, and functional impairments across academic, occupational, and social domains (3, 4). While traditionally conceptualized as a psychiatric disorder in the classical sense, a growing body of literature raises critical questions regarding this framework, highlighting ongoing debates about the nature of attentional and behavioral difficulties (5).

Beyond categorical diagnostic frameworks, contemporary research increasingly conceptualizes ADHD as a dimensional condition existing along a continuum of attentional and executive functioning difficulties (6). From this perspective, attentional challenges vary in severity and impact, encompassing individuals who may not meet formal diagnostic criteria but nevertheless experience meaningful functional difficulties. These challenges transcend regional and cultural boundaries; ADHD is recognized globally as a cross-cultural condition that impacts academic performance, physical health, and mental well-being across diverse populations (7, 8).

Recent literature highlights the potential benefits of social media, particularly for individuals with ADHD. In the digital age, social interactions frequently occur through social media platforms, serving various psychological and social functions, such as coping with stress (9), enhancing overall well-being (10), and supporting the development of social identities (11).

Furthermore, it is crucial to examine the interplay between core ADHD symptoms such as impulsivity, executive dysfunction, and hyperfocus and the digital landscape. While text-based, asynchronous platforms like Facebook groups offer the benefit of flexible engagement and time for reflection, they also present unique obstacles regarding information processing and attentional control when compared to synchronous or face-to-face communication. In this context, recent qualitative findings suggest that adults with ADHD often view these online communities as ‘safe spaces’ that bypass the pressures of face-to-face interactions, facilitating more comfortable engagement (12).

Support groups can be especially meaningful for individuals coping with ADHD. Young people with ADHD often experience loneliness, which negatively impacts their self-esteem (13). Additional research indicates that children and adolescents with ADHD report higher levels of loneliness (14), and among individuals with ADHD, loneliness is positively correlated with symptoms of depression, unlike in individuals without ADHD (15).

Despite growing research on ADHD and online support groups, little is known about the lived experiences of individuals participating in ADHD-focused Facebook communities. Understanding these groups is important because they offer a distinctive setting in which people with ADHD seek information, share coping strategies, and engage socially in ways that may shape their well-being and sense of belonging. Prior work has largely focused on parents of children with ADHD (e.g., 16) or on short-term, small-scale focus groups, primarily among young adults (12). The present study addresses this gap by examining sustained participation across a broader age range within large ADHD Facebook groups, adopting an ecological perspective on how these communities operate as ongoing support networks. Specifically, it investigates the emotional, informational, and social support exchanged in these groups, highlighting their role as spaces for sharing experiences, offering advice, and providing mutual encouragement, and thereby revealing the underexplored potential of online platforms to meet the diverse needs of individuals with ADHD.




2 Literature review



2.1 Social support, well-being and ADHD

Social support can enhance functioning among individuals with ADHD. For example, a supportive partner has been described as helpful in enabling individuals with ADHD to remain organized and manage various life tasks (17). Among young adults with ADHD, the presence of a close friend provided non-judgmental support that facilitated social activities and helped them meet commitments (18). Adults with ADHD have expressed interest in support groups, including online support communities (19). In line with this, recent research shows that adults with self-reported ADHD tend to post more frequently on platforms that provide immediate feedback, reflecting their characteristic difficulty in delaying gratification (20). It is well-established that social support exerts a broad protective influence and can serve as a critical factor in facilitating success for individuals with ADHD across various life domains (21). Reeble et al. (22) highlighted the significance of maintaining a wide-ranging support network for college students with ADHD, indicating that having a larger number of acquaintances may confer greater benefits than relying on a few close friendships. Furthermore, the interaction between ADHD symptom severity and the extent of social support accounted for a substantial portion of the variability in functional impairment. This suggests that students exhibiting higher levels of ADHD symptoms, particularly those with limited support networks, are more likely to experience pronounced functional difficulties.

Beyond functional outcomes, the availability and quality of social support are closely intertwined with the mental well-being of individuals with ADHD. Symptoms of ADHD have been consistently linked to heightened frustration intolerance, diminished self-esteem, reduced achievement motivation, and difficulties in social interaction (23). These ongoing challenges are reflected in lower levels of life satisfaction and well-being compared to individuals without disorder (24, 25). Repeated experiences of failure, rejection, and elevated stress further compromise their mental health (26, 27). In this context, social support functions not only as a buffer against daily stressors but also as a vital contributor to emotional stability, resilience, and overall well-being.

Notably, the findings imply that a greater quantity of more casual or superficial social connections may be more advantageous for this population than a smaller number of deeply intimate relationships. One explanation is that students with ADHD often require extensive support, and distributing support-seeking across multiple individuals may reduce the burden on any single person, thereby creating a more effective overall support system (22). In this regard, Facebook can be conceptualized as a social environment encompassing both strong and weak ties, where users maintain relationships with longstanding friends while simultaneously establishing new connections (28). Thus, social media platforms may serve as valuable resources for individuals with ADHD, providing access to emotional information and social support that can enhance daily functioning and improve well-being. Ginapp et al. (12) found that online communities play a critical role in identity development among young adults with ADHD, in disseminating information about the condition, and in fostering community-building. Their study also revealed that these communities were perceived as positive spaces, allowing participants to accept and come to terms with their diagnosis, and validating their personal experiences.

Importantly, these communities provide both emotional and informational support, helping members share coping strategies, normalize experiences, and strengthen their sense of belonging. However, this topic has been studied only through focus groups (12). To build on existing knowledge, the present study explored the specific dynamics of peer support within ADHD-focused Facebook groups, aiming to understand how online support is expressed across informational, emotional, and social dimensions, and how it contributes to participants’ well-being. As the most prominent social network worldwide with approximately four billion users in the third quarter of 2023 (29) Facebook provides a particularly significant and relevant context for examining these interactions. Accordingly, this study employed a qualitative design using in-depth interviews to capture participants lived experiences and to illuminate the nuanced ways in which support is exchanged within these communities.




2.2 Facebook support groups

Online support groups are designed to promote well-being and enhance social interaction without the constraints of time or geography. For example, Kashian and Jacobson (30) found that sharing in medical online support groups may improve participants’ physical and mental health, as well as their overall quality of life.

Another study demonstrated that members of online support groups encourage one another through writing optimistic comments, consulting with others, sharing their own experiences, tagging friends who can help, and using reactions such as likes and emojis to respond to posts (31). These groups offer all members an equal opportunity to express opinions and emotions, ask questions, share and receive information, and propose solutions or advice to address the challenges raised within the group (32, 33).

Studies show that social media use fulfills key social functions, including maintaining relationships, fostering belonging, and strengthening perceived social support through interaction with like-minded others (34). Extending this view, research has demonstrated that following collective trauma, social media platforms can serve as spaces for resilience-building, where humor-based interaction supports emotional coping and communal connection during war (35).

Recent research has increasingly focused on Facebook groups in general, and on Facebook support groups in particular (36, 37). Facebook communities play a significant role in providing emotional support and sharing information with their members. They create diverse spaces for discussion, promote community engagement, enable a continuous flow of information, and reinforce a sense of community (38). For instance, online parenting communities meet the need for emotional support and information among first-time parents and help alleviate and manage their emotional experiences (39).




2.3 Research rationale

The present study specifically focuses on Facebook-based ADHD support groups for adults with ADHD. While previous research has highlighted the role of online groups in providing informational and emotional resources, little attention has been paid to ADHD-specific communities and their unique dynamics. Moreover, the link between participation in these groups and the mental well-being of adults with ADHD has remained largely unexplored.

By examining participants’ motivations for joining ADHD-focused Facebook groups, their perceived value, and the types of support they receive, this research aims to generate a nuanced understanding of how engagement in online groups contributes to informational, emotional, and social support. In particular, the study explores how such support may alleviate psychosocial challenges commonly associated with ADHD such as feelings of failure, rejection, and stress and ultimately enhance participants’ overall well-being.

This focus addresses a critical gap in literature: whereas existing studies often examine social support in ADHD or the use of Facebook groups for other health conditions, the intersection of these two areas has not been systematically investigated yet, as far as we know. By integrating the perspectives of social support theory, and ADHD research, the present study offers an innovative contribution that situates ADHD support within the broader context of digital mental health and well-being. In addition, identifying how these groups function may inform the development of tailored digital tools and interventions to better support individuals with ADHD.

In line with this rationale, the study addresses the following research questions:

	1. What are the motivations for joining Facebook groups dedicated to ADHD?

	2. How do personal narratives or shared experiences within ADHD-focused Facebook groups affect participants on a personal level?

	3. In what ways do members of ADHD-focused Facebook groups perceive these groups as sources of informational support?

	4. In what ways do members of ADHD-focused Facebook groups perceive these groups as sources of emotional support?







3 Method

This study focuses on exploring the experiences, challenges, and perceived significance of Facebook attention-support groups for individuals with ADHD. The empirical material is based on twenty semi-structured interviews conducted in November 2024, providing in-depth insights into participants’ perspectives and the role these groups play in their daily lives.



3.1 Sampling population

The study sample comprised 20 participants drawn from Facebook attention groups. The group consisted of 11 women and 9 men, all of whom were above the age of 18. Participants’ ages ranged from 27 to 64 years (M = 42.15, SD = 10.25).




3.2 Data collection

A call for participation was posted in ADHD Facebook groups, with approval obtained from the group administrators for closed groups. Data were collected through semi-structured interviews designed to elicit participants’ personal experiences, with a focus on how Facebook attention groups provide emotional and informational support. Prior to participation, all individuals provided informed consent, confirming their voluntary involvement. The interviews were conducted via the Zoom videoconferencing platform, allowing synchronous interaction at a time and setting convenient for participants. With participants’ permission, all sessions were audio-recorded and transcribed verbatim to ensure accuracy in analysis. Ethical approval for the study was obtained from the Faculty’s Institutional Review Board (IRB). The interview protocol consisted of open-ended questions addressing participants’ motivations for joining the groups, as well as the benefits and types of support they received. The interview protocol can be found in Appendix 1.




3.3 Analytic procedure for qualitative analysis

Interview data were analyzed using an inductive thematic approach, allowing findings to emerge from the dataset rather than being guided by priori theoretical assumptions (40). Inductive coding involves a “bottom-up” approach, starting directly from the data, where Codes and, eventually, themes are generated from what emerges within the data itself, which forms the foundation for interpreting and understanding its meaning (41).

The analytic process consisted of repeated readings of the transcripts, the identification and coding of recurrent patterns, and the organization of these codes into initial categories. Through iterative refinement, broader themes and sub-themes were generated. Constant comparison across categories and themes was employed to refine distinctions and to identify relationships between them. The process continues until saturation is reached, at which point no new attributes, variations, or relationships within the theoretical categories emerge (41).

Selecting an approach that emphasizes reaching saturation also serves to enhance the study’s credibility and reliability (42). In the qualitative approach, validity lies in understanding, in the creation of meaning, and in interpretation that holds significance beyond the studied subjects. This provides a conceptual framework through which the researched experience can be more fully understood (43).




3.4 Data reliability and trustworthiness

Several measures were taken to ensure the trustworthiness of the data. Interviews were audio-recorded and transcribed verbatim, and repeated readings supported accurate coding and theme development. Data analysis followed an inductive thematic approach, incorporating constant comparison and iterative refinement of categories, and progressed from holistic readings of the interviews to the identification and structuring of themes (44, 45). Thematic saturation was reached when no new insights emerged (46). This approach is consistent with the procedures outlined by Dolev-Cohen and Ben Israel (47), who emphasized multi-stage coding, careful documentation, and reflexive interpretation to strengthen the credibility and trustworthiness of qualitative findings.





4 Findings and discussion

Figure 1 presents the themes and sub-themes of Online Support in ADHD Facebook groups, demonstrating the interrelationships between the primary category and its sub-categories. Table 1 presents a summary of these categories and sub-categories as identified in the open-ended questions, provides a brief explanation of each pattern, and includes a representative quote for each.
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Figure 1 | Themes and sub-themes emerging from qualitative analysis of online support in ADHD Facebook groups.


Table 1 | A summary of the categories and sub-categories identified in the open-ended questions, a brief explanation of each pattern, and a representative quote:.
	Category
	Interpretive summaries
	Representative quote



	Informational support


	Searching for information in groups
	The participants described turning to online groups as a central strategy for seeking practical, reliable, and accessible information.
	“There’s good knowledge there, whether it’s about a medication shortage or some treatment method or something like that. It’s amazing; everything is always there, and someone has thought about everything before.” (H., female, 30)


	Receiving strategies and tips
	Participants described receiving practical strategies and tips as informational support that aids in daily coping.
	“It might be that if I had encountered a group like this earlier, it would have helped me understand myself a bit sooner, and I would have saved myself about a year in my degree or, like, I would have learned strategies that I didn’t even know existed for work, studies, and all kinds of methods.” (E., male, 44)


	Emotional support


	Identification
	ADHD Facebook groups foster a strong sense of identification, as members recognize themselves in the experiences and stories of others.
	“For me, it had tremendous value. I joined one group, ‘okay, let’s see what this is,’ and I got hooked, then I joined every possible group because suddenly you read so many things that people experience or do or go through, and you say, ‘Ah yes, me too.” (A., female, 27)


	Acceptance and self-compassion
	ADHD Facebook groups promote self-compassion and reduce self-criticism through a supportive group environment.
	“To say where I overcome and cope, and where I give myself a break, not out of despair, but while accepting myself.” (D., male, 56)


	Loneliness
	ADHD Facebook groups provide a supportive space for sharing experiences and receiving understanding, reducing feelings of loneliness.
	“It’s hard to believe this happened to so many people, and it’s like, it’s part of this thing, and I’m not alone in it.” (A., female, 27)


	Social support


	Helping others
	Helping others in ADHD Facebook groups fosters connection, purpose, and mutual support through the sharing of experiences and knowledge.
	“To me, it’s somewhat of a mission to be there for other people with ADHD.” (D., male, 56)


	Belonging and peer group
	ADHD Facebook groups offer a sense of belonging and a supportive space for open dialogue that aids coping with daily challenges.
	“Seeing that we are in groups of equals is probably very comforting, being part of a tribe rather than a lone wolf, because in my own social circle, I am always different, not weird, but they always said I was special, though not necessarily in a very positive connotation. Here, it’s very pleasant to be in that kind of family of troubles.” (G. female, 64)


	Engagement in the group
	Engagement in ADHD Facebook groups fosters knowledge sharing, mutual support, and a sense of value, empowering the community.
	“Right after I got diagnosed, that was really a whole year, these were my groups because I entered them all the time and I was very responsive, very active, trying to learn a lot.” (A. female, 27)


	Normalization
	ADHD Facebook groups help members normalize their challenges, fostering acceptance and reducing feelings of isolation.
	“It was actually nice to see that I’m not the only crazy one this happens to.” (Y. male, 40)







The thematic analysis of the interviews indicated that ADHD-related Facebook groups serve as hubs for informational, emotional, and social support. These three types of support emerged from the interview data (see Figure 1).



4.1 Informational support

The interviews reveal that Facebook attention-related groups provide substantial informational support, enabling their members to access knowledge, strategies and tips, ask questions, and learn from the experiences of others. Participants expand their understanding and receive guidance regarding diagnosis, treatments, and day-to-day coping. For example:


“If not for social media, if not for the attention communities … all the knowledge … I am living in a golden age.” (M., female, 51)



This statement underscores the importance of social media in general and Facebook attention groups in particular as a vital source of learning and personal development. M.’s words reflect the sense of empowerment that comes from exposure to specialized and professional knowledge shared by individuals who face similar challenges.

These findings resonate with prior research demonstrating that online support groups provide essential resources for individuals coping with diverse health conditions. For instance, studies on groups devoted to gestational diabetes, miscarriage, and myositis reveal that participants frequently both seek and offer informational as well as emotional support (48–50).

Similarly, in the context of ADHD, (51) found that following a diagnosis in adulthood, many participants showed interest in learning about their condition and actively sought information through pamphlets, books, and online sources. Furthermore, adults with ADHD appear to be interested in learning about many different aspects of ADHD, and a lack of knowledge on the subject may contribute to feelings of distress (52).

Reflecting these findings, this category includes two sub-categories, as identified through the analysis of the interviews and illustrated in the themes and sub-themes in Figure 1: Searching for information in groups and receiving strategies and tips.



4.1.1 Searching for information in groups

The interviews reveal that ADHD groups on Facebook provide rich and in-depth knowledge about ADHD and allow participants to learn from others’ personal experiences. Group members seek information on treatments and medications, deepen their understanding of their unique difficulties, and discover new coping methods through open dialogue and knowledge exchange. Within the online space, the interviewees describe ADHD groups as accessible sources of information that respond to questions as they arise, right in the moment of need. For example:


“It’s good as a knowledge source for specific questions that suddenly come up or if you want to get some information. Helpful, helpful … There’s good knowledge there, whether it’s about a medication shortage or some treatment method or something like that. It’s amazing; everything is always there, and someone has thought about everything before.” (H., female, 30)



H.’s remarks emphasize the sense of security that stems from knowing that no matter what question arises, someone has already dealt with it. The knowledge is experienced as a human response that advances one step forward. It seems that Facebook groups constitute a significant source for obtaining up-to-date, focused, and accessible information for people coping with attention difficulties. Group members use the platform to search for answers to concrete questions, recommendations for treatment methods, consultations regarding medications, and more. H. (30) describes the group as a rich and available source of knowledge that offers answers to nearly every question. Her description illustrates not only the practical utility of the group but also the emotional reassurance it provides. Her words highlight the experience of finding accurate and rapid answers to immediate needs and the feeling that the online community is a space where knowledge has already been collected, tested, and interpreted for those who need it, sometimes even before the question itself has fully formed. These findings correspond with research studies showing that various Facebook groups enable the creation and establishment of virtual communities with shared interests, producing discussions and activities that reflect the interests of the group members (32, 37, 53). People choose to participate in these groups to obtain information on various topics (54, 55).

Findings from the interviews suggest that online ADHD groups provide anticipatory support, giving participants quick access to collective knowledge and practical guidance. For the interviewees, this immediate, experience-based resource offers a depth and breadth of information that is difficult to achieve in offline settings.




4.1.2 Receiving strategies and tips

Some of the interviewees reported that they receive practical tips and methods to improve executive functions such as time management, task planning, and organization, enabling them to cope more effectively with daily challenges. Through these tools, they deepen their understanding of how ADHD operates, set realistic expectations for themselves, and develop personalized coping strategies. For example:


“It might be that if I had encountered a group like this earlier, it would have helped me understand myself a bit sooner, and I would have saved myself about a year in my degree or, like, I would have learned strategies that I didn’t even know existed for work, studies, and all kinds of methods.”  (E., male, 44)



It appears that one of the main expressions of informational support in Facebook groups involves the accessibility of strategies, tools, and tips that assist group members in their daily coping with attention challenges, both in studies and at work. E. (44) shared that early exposure to such a group could have brought significant changes to his academic path and personal development. His words illustrate how the knowledge accumulated and shared within the group framework is not only technical or practical but can also stimulate processes of self-insight, establish a sense of capability, and substantially influence choices and processes in academic and professional life. These findings align with research literature showing that various Facebook groups provide opportunities to share tips, resources, and recommendations on topics such as parenting, child development, health, and more, relying on real-life experiences (56, 57).

These findings highlight the unique value of online ADHD communities, where participants can access timely, peer-generated strategies and support. Virtual space allows for immediate guidance, reflection, and normalization, benefits that are often harder to achieve in offline settings.





4.2 Emotional support

The interviews suggest that beyond informational aspects, ADHD Facebook groups may also provide their members with meaningful emotional support. The interviews reveal that for many, the group serves as a safe space for emotional expression and sharing difficult experiences, where the act of writing and receiving supportive responses offers comfort and acceptance. Group members can vent their feelings and receive encouragement and understanding from others facing similar challenges. The sense of belonging and identification helps reduce loneliness and creates a network of support and encouragement for coping with daily challenges. For example:


“There are days when I’m completely broken, and I write some post, and people tell you it’s not so bad or that it will pass or that they also have days like that.” (Yu., male, 43)




“These groups are naturally very supportive because everyone there is dealing with the same things. I see that people are mainly looking for a sympathetic ear or for someone to reassure them that they’re okay.” (M., female, 43)



The statements of Y. and M. emphasize the emotional support in ADHD groups, which allows their members to feel less isolated and to experience care and emotional solidarity, something particularly important for those coping with ADHD. These personal accounts align with and extend existing research, as the findings from the interviews support previous results known in the research literature, which in recent years has focused on Facebook groups in general and support groups on Facebook in particular (36). This is reflected in the role of participants in giving and receiving social support from their peers both informational and emotional (58–60).

Finally, based on the interview findings, this category includes three subcategories, derived from the processing and analysis of the interviews, and reflected in the themes and sub-themes shown in Figure 1: Identification, acceptance and self-compassion, and loneliness.



4.2.1 Identification

The interviews with participants indicate that ADHD Facebook groups create a deep sense of identification, where members recognize themselves in the stories and experiences of others. Authentic sharing enables understanding that “I am not alone” and provides emotional relief in knowing that others face similar challenges. For example:


“For me, it had tremendous value. I joined one group, ‘okay, let’s see what this is,’ and I got hooked, then I joined every possible group because suddenly you read so many things that people experience or do or go through, and you say, ‘Ah yes, me too’.” (A., female, 27)




“If it’s a day when you feel like a failure and haven’t accomplished anything because you’ve been procrastinating all your tasks for about two months and everything is about to collapse, then it’s like taking a breath and saying, ‘Okay, at least I’m not that bad.’ Like, there are a few other people who are really bad with me, so maybe together we’re not the worst in the world.” (H., female, 30)



The interviews reveal that participants feel substantial relief and validation through recognizing themselves in others’ experiences. This sense of shared understanding appears to contribute to improved well-being, as members perceive their struggles as normalized and validated. Academic literature supports this link: identification predicts mental well-being by reducing feelings of loneliness (61).

In a study conducted on Facebook book clubs, a qualitative research method was used. The study’s findings indicated a sense of identification that allowed group members to discover aspects within themselves and understand that they are not alone (62). This is particularly relevant because, like our findings, identification emerged as a key component of the participants’ deep therapeutic process, highlighting its central role in fostering emotional insight and well-being. Based on the research findings, ADHD Facebook groups foster a sense of identification among members, contributing to emotional processing and the development of a collective identity. This highlights the importance of these groups as psycho-social spaces that support participants’ well-being.




4.2.2 Acceptance and self-compassion

The interviews reveal that ADHD Facebook groups enable individuals to view themselves more forgivingly and acceptingly, fostering self-compassion while reducing self-criticism and internal judgment. Participants indicated that these attitudes were influenced by the supportive group environment. For example:


“To say where I overcome and cope, and where I give myself a break, not out of despair, but while accepting myself.” (D., male, 56)




“Today I understand that it’s something that happens, and I don’t beat myself up about it. Sometimes I manage to cope better, sometimes less, but I understand what is going on and accept that it’s okay.” (Ye., male, 32)




“It allows me to be a bit more empathetic and a bit more forgiving toward these things in myself.” (T., female, 47)



Self-compassion emerged as a recurring theme in the participants’ statements, describing an emotional process of self-acceptance and non-self-punishment considering attention difficulties. ADHD Facebook groups contribute to this process by providing an empathic and supportive space, where participants are exposed to stories like their own and learn about different ways to cope with challenges.

Similarly, sharing personal stories within online support groups creates an empathetic environment that promotes emotional healing. Hearing about the experiences of others who have navigated comparable challenges can offer emotional comfort and validation, helping patients feel understood and less isolated. For example, knowing that others have successfully managed similar difficulties can reduce fear and anxiety regarding one’s own condition (58, 59).

The sense of belonging and non-judgmental atmosphere characteristic of these groups enables members to see themselves with softer eyes as people learning to live with difficulties in an accepting and inclusive manner. Academic literature also acknowledges the importance of supporting online communities in fostering self-compassion. For instance, in a study by Seekis et al. (63), a safe online Facebook community where women shared their experiences in the context of a brief mindful self-compassion program improved body image and self-compassion and served as an effective strategy to foster a positive relationship with the body and self.

It appears that through emotional support, normalization of experiences, development of mutual empathy, and strengthening of self-efficacy, Facebook support groups provide an environment that cultivates less self-compassion deficit, that is, a reduction in participants’ self-criticism and judgmental attitudes.




4.2.3 Loneliness

Several interviewees reported that ADHD Facebook groups create a space where people can share their experiences, receive understanding responses, and feel that they are not alone in their struggles. The opportunity to read similar stories, converse with others, and gain non-judgmental listening reduces feelings of loneliness. It appears that participants described emotional relief stemming from the understanding that they are part of a large group facing similar challenges.

One of the participants shares her sense of relief upon discovering the commonality between her experiences and those of other group members:


“It’s hard to believe this happened to so many people, and it’s like, it’s part of this thing, and I’m not alone in it.” (A., female, 27)



Another participant also notes the great benefit of knowing she is not alone with her personal experiences:


“Sometimes it’s just good and nice to know and hear that you’re not alone with your experiences.” (Sh., female, 35)



These statements reflect the importance of the space created within ADHD Facebook groups, which reduces feelings of loneliness and enables group members to feel genuine and empowering emotional support. This aligns with previous literature, For example, Prescott et al. (64) found that Facebook groups provide online support that can enhance a sense of connection, reduce loneliness, offer a platform for perspective comparison related to personal experiences, foster hope, and increase empowerment among users who utilize Facebook groups as a support mechanism, thereby contributing to mental well-being. However, the broader impact of social media on mental health and well-being remains debated. Some research suggests that social media can help people sustain their social connections, serving as a strategy to cope with loneliness and psychological distress (65, 66). Conversely, other studies indicate that higher engagement with social media in general may be associated with poorer mental health outcomes (67, 68) and increased feelings of loneliness (69). Therefore, the extent to which social media use can effectively alleviate stress remains uncertain.

Taking together, these findings highlight that ADHD Facebook groups may offer a unique and meaningful space for social connection, distinct from general social media use. From the shared narratives, the mere possibility of speaking openly and discovering that others face similar experiences reduces loneliness and offers comfort and emotional support.





4.3 Social support

The interviews indicate that ADHD Facebook groups foster a deep sense of belonging by connecting members with peers who face similar challenges. Participation in the group allows individuals to share, respond, and feel part of a community that understands them without needing to explain their ADHD-related difficulties. Through open dialogue and shared experience, many members experience normalization of their feelings, which reduces the sense of being an outsider and provides them with confidence in their daily coping.

These findings echo a study by Ya'ari et al. (70), in which participants emphasized that the minority status of their parental identity often resulted in feelings of isolation and social alienation, motivating them to seek out online support groups. In line with this, participants who are parents of only one child reported seeking out a Facebook support group on this topic, as the marginality of their parental identity often led to feelings of isolation and alienation. The group’s structure enabled them to meet other parents with a similar reproductive status, alleviating feelings of social abnormality and fostering a sense of normalization (70).

This category comprises four subcategories, as derived from the processing and analysis of the interviews and reflected in the themes and sub-themes in Figure 1: Helping others, belonging and peer group, engagement in the group, and normalization.



4.3.1 Helping others

The interviews reveal that assisting others in ADHD Facebook groups fosters connection through the sharing of experiences and knowledge, enabling them to find support and solutions. This reciprocal exchange means that each piece of advice or encouragement not only benefits the recipient but also reinforces the giver’s sense of purpose and meaning. For example, Gal et al. (71), found that Facebook community administrators experience a sense of fulfillment from helping others. They reported that managing the community contributes to their personal development and serves as a source of pride and self-expression. When the community acts collectively, it becomes an empowering space that provides members with strength and tools to cope with various challenges. Supporting this, the study by Prescott et al. (64) found that group members are not only recipients of help but also actively function as a “human resource” for others, often feeling motivated to share the knowledge and experiences they have accumulated to assist fellow members.

One participant shared her experience of frequently providing support to other group members because of the expertise she has gained in the field:


“I often find myself responding because I’ve researched this area and it’s very much on my mind, so sometimes I have answers and good advice, and I really feel the need to stop everything and respond.” (L., female, 28)



Another participant described a sense of mission that motivated him to help others:


“To me, it’s somewhat of a mission to be there for other people with ADHD.” (D., male, 56)



These statements highlight the dynamic of mutual support within Facebook groups, where members not only feel the need for assistance but are also willing to invest effort and actively help others.

Literature shows that group members assist each other in various ways. For example, members of support groups encourage one another by writing optimistic comments, consulting with each other, sharing personal experiences, tagging members who can provide help, and reacting with likes and emotional responses to posts (31). Additionally, a Canadian study examining the use of online support groups for caregivers of children and youth with complex care needs highlighted the importance of altruistic contribution and showed that participants expressed a desire to help others going through similar situations by sharing the knowledge they had gained, and that emotional posts generated the highest level of engagement (72). In another study, it was found that participants became accustomed to regularly helping other participants, as one participant noted: “I’m really adept at helping them with their problems, as we don’t see each other often, and social media is a really helpful platform” (73, p.425).

The findings of the present study underscore the active and empowering potential of the participants themselves, who experience a sense of value, mission, and community connection through giving. A key contribution of this study is its demonstration that giving and helping others does not necessarily stem from personal stability but can arise from the challenges individuals have faced.

For participants coping with attention challenges, the act of supporting others is not a secondary outcome but a central means of coping for themselves. In this sense, giving functions as a reciprocal process: while it benefits the community, it simultaneously strengthens the giver’s own sense of capability, meaning, and belonging. This dual role of giving, born out of struggle yet reinforcing resilience, adds an innovative perspective to existing understandings of online support.




4.3.2 Belonging and peer group

The interviews reveal that ADHD Facebook groups provide a space where individuals experience a sense of belonging within a peer group, surrounded by others who share similar experiences. Knowing that a supportive community exists instills confidence and enables open, sincere dialogue that helps members cope with daily challenges.

For example, a participant shared her feeling of comfort in groups where she senses belonging:


“Seeing that we are in groups of equals is probably very comforting, being part of a tribe rather than a lone wolf, because in my own social circle, I am always different, not weird, but they always said I was special, though not necessarily in a very positive connotation. Here, it’s very pleasant to be in that kind of family of troubles.” (G, female, 64)



Similarly, another participant describes the need for belonging, particularly highlighting the difference between other groups and the ADHD Facebook group:


“People are searching … searching for belonging to this peer group … even if it’s virtual. They can provide us with something … that we don’t have with close friends. We don’t have it in the family. We don’t have it at work. Not everyone can understand us or our difficulties, but here, you are understood.” (H, female, 34)



Statements like those of G and H emphasize the advantage of a supportive group based on shared experiences, where members can feel genuine belonging, thereby strengthening mutual understanding and acceptance. These findings are consistent with prior research demonstrating that online groups may serve as gateways to finding similar people who provide social support and identity affirmation. For instance, in Godard et al.’s (74) research, participants described these online groups as supportive communities and generally viewed them positively, highlighting opportunities for laughter, learning, and a sense of belonging. Another study by Gazit et al. (62) found that active participation in online reading groups on Facebook allowed members sharing deep emotions evoked during reading and feeling a sense of belonging through these shared experiences.

Taken together, the current findings provide new insight into the central role of the sense of belonging created within ADHD Facebook groups, which acts as a significant and reinforcing factor for participants. Unlike other environments where members may experience alienation or misunderstanding, the group functions as a warm and supportive community and serves as a true peer group. The sense of belonging that emerges is not only derived from identification with shared experiences but also from the way the group enables authentic emotional expression without fear of judgment. Thus, it contributes not only to social connectedness but also to the development of self-worth and the enhancement of mental well-being.




4.3.3 Engagement in the group

The interviews indicate that engagement in ADHD Facebook groups creates a dynamic space where members share experiences, exchange knowledge, and offer new perspectives. By responding to posts, asking questions, suggesting solutions, and supporting one another, members contribute to a vital source of learning and insights. Open dialogue and collective activity not only benefit all participants but also enhance everyone’s sense of value and meaning, contributing to the empowerment of the entire community. For example, a study showed that Facebook groups provide a unique platform for patients to share experiences, expand their support networks, and build a community, which in turn enhances their quality of life (75).

Interviewees report that they do not merely read posts but actively respond and participate in discussions, enriching the group’s dynamics.

A participant describes her strong engagement with the group after receiving her diagnosis, devoting considerable time to getting acquainted and frequently responding:


“Right after I got diagnosed, that was really a whole year, these were my groups because I entered them all the time and I was very responsive, very active, trying to learn a lot.” (A, female, 27)



A participant notes his intensive engagement in the group, where he not only reads but also actively comments:


“I would look, read, comment because I had something to say, and it turns out I’m very active there.” (D, male, 56)



Their statements illustrate the importance of consistent engagement within the group, which contributes to the experience of social support. Previous studies emphasize that Facebook communities play a significant role in providing support and information to their members. These communities create various discussion spaces, foster community engagement, enable continuous information flow, and strengthen the sense of belonging (76). For example, online parenting communities address the need for support and information experienced by first-time parents and help alleviate and manage those emotions (39).

The current study’s findings suggest that active engagement in ADHD Facebook groups is a key component of the community belonging experience. Rather than passively consuming content, participants engage in mutual sharing of knowledge, experiences, and emotional support. Through Open dialogue, encouraging responses, and proposed solutions create a sense of personal value and deepen the mutual responsibility among group members. This active participation not only meets personal needs but also contributes to identity formation, strengthens self-efficacy, and enables members to view themselves as contributors and influencers rather than passive recipients.

These findings correspond with previous research showing that active participation in online groups is relatively rare. Most users read content without contributing and are therefore referred to as lurkers. However, studies suggest that the extent of engagement is not random but shaped by various personal and environmental factors. For example, Gazit et al. (77) found that both personality and contextual factors jointly influence whether individuals become active participants or lurkers in online communities. Similarly, Amichai-Hamburger et al. (78) identified personal, social, and technological factors affecting online participation levels. These findings support the idea that meaningful, active involvement in ADHD Facebook groups reflects broader psychological and social mechanisms that encourage connection, contribution, and mutual support in digital communities.




4.3.4 Normalization

Various interviewees reported that ADHD Facebook groups help them perceive the difficulties or challenges they face as normal and common situations, creating a sense of acceptance and understanding that reduces feelings of isolation and aids in achieving a new, calm perspective on coping with challenges.

The interviews reveal that ADHD Facebook groups provide their members with a sense of normalization by allowing them to view personal difficulties as part of the broader experience shared by many others. This normalization helps reduce feelings of loneliness and difference, reinforcing the understanding that ADHD experiences are neither unique nor exceptional.

A participant shares the relief he felt upon realizing he was not alone in his struggles:


“It was actually nice to see that I’m not the only crazy one this happens to.” (Yo, male, 40)



Another participant talks about how the recognition he received in the groups changed his self-perception, as he came to understand that nothing is inherently wrong with him:


“Something was wrong with me, and suddenly, wow, there’s nothing wrong with you, bro, look how many are like you. You’re not alone.” (Ya, male, 35)



A participant explains the relief she feels when she understands she is not an outlier but part of a normal group facing similar challenges:


“It’s always nice to see that I’m not an outlier but really, really normal in a group with this disorder.” (G, female, 64)



These statements emphasize the contribution of ADHD Facebook groups in reducing feelings of difference and creating a sense of normalization and shared experience among others facing similar challenges.

There appears to be a convergence between the interview findings and previous literature. For example, studies have shown that users engage with social media in various ways such as creating social connections, searching and sharing information, entertainment, and following content from other users. These uses help participants feel a sense of belonging, maintain interpersonal relationships, and encounters with like-minded users strengthen the sense of social support (34). Consistent with this, the way the group was organized enabled participants to connect with other parents in comparable reproductive situations, alleviating feelings of social isolation and fostering a sense of normalcy (70). Similarly, Naveh and Bronstein (79) found that in a virtual community for pregnant women with diabetes, group members were able to find meaning in their changing realities and co-construct a sense of normality through conversations.

This finding highlights the unique contribution of ADHD Facebook groups not only as spaces for social support but also as mechanisms for normalizing experiences among individuals coping with ADHD. The sense of normalization arising from shared discourse and identification with similar experiences plays a significant role in reducing feelings of difference and isolation and encourages a new, more reconciled interpretation of personal challenges.






5 Conclusions

ADHD-focused Facebook groups emerged as spaces of connection and support, where members share experiences, exchange practical knowledge, and feel included. These groups allow for authentic, open, and nonjudgmental expression, playing a significant role as sources of informational, emotional, and social support. Members share practical knowledge, such as time management strategies, digital tools, professional recommendations, and lived insights, in an egalitarian and accessible manner. Beyond sharing information, the groups serve as emotionally supportive environments where participants can feel seen and that they belong. Reading about others’ similar experiences, responding, relating, and receiving support helps generate a sense of normalization, which many participants described as essential in reducing feelings of alienation and loneliness. The interviews suggest that ADHD-focused Facebook groups function as islands of belonging and identification for individuals with ADHD. Importantly, these findings also point to a deeper layer of online support, beyond the well-documented technical affordances of digital platforms such as accessibility, anonymity, and immediacy. As demonstrated in studies of online support for people who stutter (80), mediated environments can enable help-seeking itself in situations where offline interaction is perceived as difficult or even impossible. Similarly, for individuals with ADHD whose condition is often associated with social isolation and barriers to offline support-seeking, the online space does not merely function as a technical substitute for face-to-face interaction but enables access to support that may otherwise be unavailable. Their role extends beyond that of mere “online discourse arenas,” transforming them into vital resources and agents of change that enhance the quality of life for those with ADHD. In this sense, the contribution of these groups lies not only in reducing loneliness as a general emotional state but in bridging a structural social gap rooted in the disorder itself. As such, these groups illustrate the human and social potential embedded in social media in general, and in ADHD-focused Facebook communities in particular, offering an inclusive, compassionate, and empowering space.




6 Limitations and future research

While this study contributes to understanding ADHD-focused Facebook groups as spaces of connection and support, several limitations should be noted. First, the qualitative interview-based approach involves subjective interpretation, which, while capturing participants’ voices in depth, limits generalizability. Second, the findings may not fully capture the diversity of experiences among ADHD group members and in future studies, it may be useful to distinguish between different age ranges, such as younger and older adults, or different generational cohorts. Third, the examined groups constitute unique communities, and findings may not apply to other online groups or cultural contexts. Furthermore, the study focused exclusively on Israeli ADHD Facebook groups, where local socio-cultural factors may influence interactions and perceived support, and caution is therefore required when extending the findings to other countries or platforms.

This study demonstrates the critical role of ADHD-focused Facebook groups in providing emotional, informational, and social support.

Theoretically, the findings deepen the understanding of how digital spaces enable multi-layered forms of support: emotional, social, and informational while also illuminating the mechanisms that foster belonging and validation within ADHD communities online.

Practically, the results highlight how insights from these communities can inform the development of targeted online interventions and psychoeducational programs for adults with ADHD. They also provide guidance for group administrators seeking to cultivate supportive environments and offer recommendations for mental health professionals on integrating online peer groups into broader treatment and support frameworks.

Building on these findings, future research could explore how the peer-support dynamics identified in ADHD-focused Facebook groups may be applied to the design of structured digital interventions and psychoeducational programs. Such studies could evaluate their effectiveness in enhancing well-being and fostering a sense of belonging among adults with ADHD across different cultural and technological contexts. In this context, it may also be worthwhile considering developments in synthetic support technologies. Preliminary studies have already examined the potential of bot-mediated peer support for adults with ADHD (81), and more recent work suggests that AI-generated responses may be perceived as supportive and acceptable in certain peer-support contexts, while human support remains preferred for highly sensitive issues (82), indicating promising directions for hybrid or complementary AI-based support systems.

By centering the lived experiences of adults with ADHD in online communities, this study advances theoretical and empirical understandings of digital peer support and highlights the unique role of social media in shaping well-being and belonging among neurodivergent populations.
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Appendix 1—Interview protocol

The following script was used for interviews:

1. Tell me if and how you were diagnosed with ADHD, and at what age this occurred.

2. Do you currently receive any pharmacological treatment for ADHD?

3. Describe in what areas or situations in your daily life ADHD manifests itself for you.

4. Share a specific experience or example that illustrates how ADHD has affected you or your life.

5. What motivated you to join the ADHD support group?

6. In what ways does the information you are exposed to in the group contribute to you from an informational perspective?

7. In what ways does the information you are exposed to in the group affect you emotionally?

8. What do you consider to be the main advantages of the group for its members?

9. Tell me about a meaningful story or moment you experienced in the group that touched you personally.

10. What makes you choose to remain a member of the ADHD group today?

11. How do you think participating in the group has influenced your sense of self-efficacy in coping with ADHD?
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Introduction

Content moderators safeguard the internet from harmful content, and in the process, encounter the risk of traumatic exposure and negative wellbeing outcomes. Protecting their psychological health begins at the recruitment phase. The Cognitive Adaptability and Resiliency Employment Screener (CARES) is one such psychometric instrument that screens for traits and qualities which will aid success in content moderation. Previous research had established the reliability, and convergent and divergent validity of CARES among content moderators in the Philippines. This study investigated the predictive validity of CARES in respect of critical psychological outcomes–secondary traumatic stress, burnout, compassion satisfaction, perceived stress, and resilience.





Method

A sample of 336 content moderators in the Philippines who completed CARES during the hiring stage were given wellness surveys (at 6-month intervals) to assess for psychological outcomes across time.





Results

Findings based on linear mixed effect models showed that CARES was able to significantly predict different wellness measures with effect sizes ranging between -0.33 and 0.38. Furthermore, the interaction between CARES dimensions and time across most models was not significant, indicating that the predictive capability of CARES did not significantly vary across time.





Discussion

The results indicated that CARES has sound predictive validity for psychological health outcomes relevant to content moderators.





Keywords: assessment, content moderation, hiring, predictive validity, psychometrics




1 Introduction

Content moderators are professionals who review user generated material on digital platforms to ensure policy compliance and user safety (1). Given the wide range of heinous content online (e.g., nudity, misinformation, violence, child abuse, and gore), moderators encounter the potential risk of occupational injury (e.g., secondary traumatic stress, burnout) like most frontline workers such as medical, armed forces and emergency personnel (2). Employers therefore have a duty of care to protect content moderators from such hazards and ensure their safety in the long run. A critical first step is to ensure that candidate fitness is thoroughly evaluated for content moderation work. The Cognitive Adaptability and Resiliency Employment Screener (CARES) is a recent psychometrically validated employment screener developed with special focus on gauging the cognitive and psychological qualities essential for content moderation jobs (3).

To the best of our knowledge, no other psychometric screening instrument besides CARES currently exists in the public domain for evaluating content moderation candidates. In the original empirical report (3), CARES was tested in a sample of over 4,800 full-time content moderators in the Philippines (which is a popular outsourcing shore for moderation) across three phases. While the first two phases revealed a 3-factor structure (Psychological Perseverance & Agility, Rumination & Emotional Lingering, and Expressiveness & Sociability), the third phase found the tool’s factors to have excellent internal consistency (Cronbach’s alpha ranged between 0.77 and 0.96, McDonald’s omega ranged between 0.87 and 0.97). However, the factors had moderate average variance extracted (highest being 0.39 as against the recommended 0.50 or more), which posits the need to look at the scale in entirety in future investigations. Nonetheless, CARES factors had demonstrated adequate convergent and divergent validity with other established psychometric scales for resilience, cognitive control and flexibility, optimism-pessimism, worry, and emotion regulation. Evidence from the preliminary study thus presents CARES as a viable instrument for real-world screening purposes to recruit the best fit candidates who can flourish on the job.

Psychometric tools such as CARES are especially useful for assessing latent constructs (e.g., resilience for content moderation work) that otherwise are difficult to measure and articulate. To understand why CARES may be relevant for longitudinal success in content moderation type work, it is useful to examine the daily flow, tasks and schedule of moderators. In a typical shift, content moderators parse through hundreds of flagged digital material in various formats (images, video, audio, text) with specific policies and guidelines in mind to determine violations and take corresponding actions. This fundamental task requires handling volumes and diverse types of content with close attention to details and nuances on a global scale. Job postings for the role explicitly seek empathy, cultural awareness, flexibility, and analytical and decisional skills besides technical requirements based on the line of work (4). Yet, these latent socioaffective and cognitive qualities are not often systematically assessed in the screening process, leaving a key gap in choosing the best fits for the role, and potentially leading to distress, conflicts and attrition in moderation teams (5, 6).

CARES was found to have three dimensions with adequate initial reliability and validity—psychological perseverance and agility (PPA), rumination and emotional lingering (REL), and expressiveness and sociability (ESc) (3). PPA (ability to psychologically adapt and regulate oneself) and REL (rigidity with emotional and cognitive shifting) together probe emotional control, problem solving, optimism, flexibility and tenacity. The theme underlying these abilities is resilience (defined as the cognitive and behavioral efforts to protect and promote one’s wellbeing in the face of stressors) (7). With increasing attention being drawn to psychological risks for frontline workers, organizations have implemented resilience-themed and trauma-informed programs (8), and hence it is arguable that screening a candidate’s potential for resilience-related constructs may improve their gains in future training and outcomes in the long run.

The ESc dimension sheds light on the importance of social expressivity in relation to one’s emotional health. Past literature emphasizes that moderators rely extensively on team relations and support in coping with daily challenges and finding a frame of reference or normalization in a job that is less understood or cannot be discussed much beyond the workplace (9, 10). The emotional labor inherent in content moderation work can potentiate emotional suppression and eventually exhaustion especially given the engagement with unconventional and explicit content. The ESc dimension offers information on prospective employees’ emotional expressivity. Put together, with PPA and ESc representing protective factors, and REL indicating risk in the content moderation context, CARES offers a balanced screening method as well as a guide for training needs.

Resilience, which tends to be the central theme of training programs, has long been contended in the state vs trait debate (11). Yet, the American Psychological Association in 2020 clarified that resilience is common to all humans and manifests in a combination of learned behaviors, thoughts and actions for overcoming challenges (12). The 2024 issue of Frontiers in Psychology on Emotional Resilience for Wellbeing and Employability: The Role of Learning and Training highlighted that although across professions, the demands and resources vary, resilience is trainable effectively when relevant emotional models and principles are considered in program development (13). This reiterates the advantage of having an instrument like CARES that identifies moderator-specific competencies which play a role in their wellbeing, and can therefore support training in a more tailored manner. There is, nonetheless, a need to explore further how well the tool corresponds to longitudinal wellbeing outcomes among content moderators.

Some key psychometric indices are commonly relied on by users of the tool to get a quick assessment of the instrument’s relevance and utility (14). These include reliability and validity. While in the early phases of tool construction, preliminary reliability and validity are prioritized, it is important to revisit and evaluate the real world usefulness of the tool, i.e., how well the tool can forecast outcomes of related phenomena (also known as criterion). Predictive validity comes handy in this regard. It is a type of criterion validity which helps establish the predictive relationship between the tool and a criterion (e.g., the extent to which an intelligence test can predict academic performance) (15). This predictive power arguably helps provide support for the utility of the construct being measured by demonstrating that it is a critical factor at play in long-term outcomes.

For a niche high-risk population like content moderators, it is extremely important to have tools that can predict their long-term success and adversities. The nature of work in content moderation necessitates a futuristic care focus so that occupational risks are preempted and mitigated. For example, moderators require a period of time (say 6 months) to habituate to their work and begin showing success (16). It is apparent then that simply screening candidates while hiring without any evidence that such assessment holds value in the long run is futile. A psychometric instrument must demonstrate the ability to accurately predict the outcomes of interest that are intended to be screened for.

An important next step for CARES is to exhibit the ability to gauge future outcomes. This will further empower employers to take adequate and specific steps to safeguard moderators against risks on the job. It holds the added potential benefit for employers to comply with labor regulations by extending preventive measures from the outset. The current study, therefore, attempts to investigate the predictive validity of CARES in terms of employee wellbeing, measured by existing psychometric tools. We include positive and negative criterion variables of interest in the content moderator population, as discussed by past literature (2, 17)—resilience and risks (burnout, secondary traumatic stress, compassion satisfaction).




2 Method

The study methods were approved by the ethics review board at TaskUs Inc., which was chaired by an independent external mental health researcher at a major US university, and were in compliance with the employee code of conduct and legal regulations stipulated by TaskUs Inc. There were no adverse outcomes reported as a result of participation in this research.



2.1 Participants and procedure

The study sample consisted of candidates participating in the hiring process for content moderator roles at TaskUs in the Philippines. Inclusion criteria required participants to: (a) be at least 18 years old; (b) complete CARES and biannual wellness surveys conducted by the organization; and (c) consent to research involving matching of these survey data. Baseline procedures were previously described in detail by Torralba et al. (3). In brief, all candidates applying to content moderator roles at TaskUs were invited to voluntarily complete CARES for research purposes between December 2021 and October 2023. They were informed that their participation or non-participation would not impact their recruitment outcome. The data were accessible only to the researchers who were part of an independent team in the organization with no oversight or management of candidates or employees.

Candidates who were hired and successfully onboarded as full time content moderators and had completed biannual wellness assessments (meant for all TaskUs employees) were considered for the current study. The sample consisted of 336 content moderators who consented for their CARES data to be matched with biannual data. Within this sample, there was a near even gender split (48% male, 47% female, 5% other). In terms of age distribution, the majority were within the 25–30 years age group (38%), followed by 31–35 years (20%), 18–24 years (17%), 36–40 years (13%), 41–50 years (11%), 51–60 years (1%) and undisclosed (1%).

To assess the effect of time in the model, timepoints were derived at 6-month intervals from the start of the job. The 6-month interval between surveys has been a standard practice in the organization to ensure periodic data gathering while avoiding the risk of survey fatigue. Given that the wellness survey involved voluntary participation, employees at the time of the study had the option to skip participating in a particular wellness survey period. This resulted in missing data at different points. Hence, the model only analyzed whatever available periods each employee had. Timepoint 0 (T0) contained wellness survey results from 336 content moderators who were in the company in their first 0–6 months (M = 5.99, SD = 0.28). Timepoint 1 (T1) had wellness data from 331 content moderators who were in the company with 7–12 months’ tenure (M = 11.89, SD = 0.70). Timepoint 2 (T2) covered data from 320 employees with 13–18 months’ tenure (M = 17.9, SD = 0.67). At Timepoint 3 (T3), 309 employees with 19–24 months’ tenure were included (M = 23.73, SD = 1.05). For timepoint 4 (T4), there were 283 employees with 25–30 months’ tenure (M = 29.89, SD = 0.73). Timepoint 5 (T5) had 272 content moderators with tenure of 31–36 months (M = 35.89, SD = 0.69). Timepoint 6 (T6) contained 262 employees’ data whose tenure was in the range of 37–42 months (M = 42.00, SD = 0.12). Timepoint 7 (T7) consisted of 261 moderators having a tenure of 43–48 months (M = 47.98, SD = 0.28). At timepoint 8 (T8), there were 260 content moderators tenured 49–54 months (M = 53.98, SD = 0.38). Lastly, Timepoint 9 (T9) contained 258 employees between 55 and 60 months’ tenure (M = 59.98, SD = 0.25).




2.2 Measures



2.2.1 Cognitive adaptability and resilience scale

CARES is a 75-item employment screening tool designed to gauge psychosocial and cognitive traits important for content moderation work (3). Each item is rated on a 7-point Likert scale from 0 (“Strongly Disagree”) to 6 (“Strongly Agree”). CARES comprises three subscales: Psychological Perseverance & Agility (PPA; e.g. I tend to think more logically instead of emotionally, I am able to remain calm following any stressful situation), Rumination & Emotional Lingering (REL; e.g. I get distracted by my thoughts, I become easily overwhelmed when provided too many tasks), and Expressiveness & Sociability (ESc; e.g. I would consider myself as someone who shares feelings openly). In the present sample, CARES had high internal consistency for PPA (Cronbach’s alpha = 0.90), and REL (Cronbach’s alpha = 0.93) while an acceptable internal consistency for ESc (Cronbach’s alpha = 0.77).




2.2.2 Connor Davidson resilience scale 10

The CD-RISC 10 is a 10-item scale that measures resilience or how well equipped a person is to bounce back after stressful events, tragedy, or trauma (18). It contains items such as “I am able to adapt when changes occur”, rated on a 5-point Likert scale ranging between 0 (“Not True at All”) to 4 (“True Nearly All the Time”). The scale score ranges between 0 and 40, with 0–29 considered low resilience, 30–36 being moderate/intermediate resilience, and 37–40 indicating high resilience (23). The scale showed good internal consistency (Cronbach’s alpha is between 0.85 to 0.91 across the study period).




2.2.3 Professional quality of life

ProQOL, consisting of 30 items, measures how one feels about their work as a helper (19). It contains three subscales: Compassion Satisfaction, Burnout, and Secondary Traumatic Stress. Sample items include, “I feel invigorated after working with those I help.”, “Because of my helping, I have felt “on edge” about various things.” Items are rated on a 5-point Likert scale ranging between 1 (“Never”) and 5 (“Very Often”). The score for each subscale ranges between 10 and 50, and is interpreted as follows—between 10 and 22 signifies low range, between 23 and 41 represents average/moderate range, and above 42 suggests high range. ProQOL demonstrated excellent internal consistency (Cronbach’s alpha= 0.95) in the current sample.




2.2.4 Perceived stress scale

The 10-item PSS evaluates the extent to which the respondent considers life situations to be stressful. It provides the respondent’s perception of stress during the preceding month (20). Items cover general aspects of life such as, “In the last month, how often have you felt confident about your ability to handle your personal problems?”, “In the last month, how often have you found that you could not cope with all the things that you had to do?”. Each item is rated on a 5-point Likert scale between 0 (“Never”) and 4 (“Very Often”). The overall score falls in the 0–40 range such that 0–13 indicates low stress, 14–26 suggests moderate stress, and above 27 represents high stress. PSS exhibited good internal consistency (Cronbach’s alpha is between 0.88 to 0.90 across the study period) in the current sample.





2.3 Statistical analysis

Linear mixed effects models were used to explore the relation between CARES and psychological outcomes, with a random intercept included for persons to account for the nested structure of the data with repeated measures nested within individuals. Random slopes for time were not included because most participants contributed data at only 2–3 of the 10 timepoints, providing insufficient information to reliably estimate individual time slopes, thus time was treated as a fixed effect. Time was treated as a continuous variable in this with Time 1 coded as 1, and so on. Linear slopes were used after the exploratory inspection using spaghetti plots did not demonstrate any clear non-linear patterns that would justify the addition of any quadratic terms. Time was z-scored like all of the other variables in the model to aid in interpretation such that 1 represents 1SD above the mean. Models were fit in R using the lme4 package (21) with a random intercept for person. A series of models were conducted for each of the psychological outcomes of interest (Burnout, Compassion Satisfaction, Secondary Traumatic Stress, Resilience, and Perceived Stress). First, an unconditional model was run to determine the amount of variance between individuals (random intercept variance) and within individuals across time (residual variance). Next, individual models were run with each predictor as the only predictor included to evaluate the amount of variance in the outcome explained by that predictor alone. Third, we ran a simultaneous model with all predictors entered simultaneously to explore the amount of variance that can be explained by all predictors together as well as to see which predictors explain unique variance unaccounted for by the other predictors. Lastly, an interaction model was conducted with timepoint as the moderator to determine whether the relation between the prescreen measures and the psychological outcome varies across time. All variables were z-scored to aid in interpretation of coefficients such that coefficients represent the number of standard deviation unit changes in the outcome observed for a 1 standard deviation change in the predictor.

Amount of variance explained was evaluated to see how much of the variance in person intercepts can be accounted for by the predictors. The proportion of between-person variance explained by the predictors was quantified using a level-2 proportional reduction in variance (R2), calculated as the reduction in random-intercept variance from the unconditional model to the conditional model divided by the random-intercept variance in the unconditional model.

Models were conducted using Restricted Maximum Likelihood (REML) as it provides unbiased estimators and takes into account the loss of degrees of freedom associated with estimating fixed effects, leading to less biased estimates of variance components. REML is more robust for cases where we cannot assume data are missing at random. Little’s MCAR test revealed data to not be missing completely at random (χ2(1833) = 3413, p < 0.001) and given that survey completion was voluntary, it is possible that the presence of missing data could relate to the true value. Also, because responses were missing due to voluntary participation, estimates from the linear mixed‐effects model rely on an assumption that missingness is conditionally missing at random given the observed data. Under this assumption, the screening measure can be interpreted as predicting individual differences in the outcome. However, if missingness depends on unobserved outcome values (i.e., is missing not at random), the estimated association should be interpreted more conservatively as a conditional association among observed responses rather than as an unbiased estimate of the screening measure’s predictive relationship in the full target population. Given all of this, REML provides a robust framework for reducing bias while utilizing the repeated measures where available in the presence of large missing data patterns.



2.3.1 Predictor variables

The three CARES dimensions–Psychological Perseverance & Agility (PPA), Rumination & Emotional Lingering (REL), and Expressiveness & Sociability (ESc)–derived from the results of the previous study (3) were utilized to evaluate the predictive validity of longitudinal outcomes. In addition, time was also included as a predictor to assess how time influenced the outcomes.




2.3.2 Outcome variables

Scores across different timepoints were considered for Burnout, Compassion Satisfaction, Secondary Traumatic Stress, Resilience, and Perceived Stress. These values are continuous in nature, and hence fit for a linear mixed effects model analysis.

Information on the model fit and selection of the CARES scale can be found in the original publication (3).






3 Results



3.1 Predictive validity

Table 1 contains bivariate correlations on the lower triangle and the number of participants with available data for that correlation on the upper triangle. Data were available from all 336 participants on the CARES dimensions (PPA, REL, and ESc), whereas psychological outcomes during the time of employment contain missing data based on what time periods participants completed the voluntary biannual survey for employment time at the time of the surveys. Note that perceived stress was added to the survey in more recent years resulting in a smaller sample size for that outcome based on tenure at the time in which that occurred in the survey (rather than participants choosing not to respond specifically to that scale).


Table 1 | Pearson correlations between and among screening measures and outcomes at the first timepoint.
	
	PPA
	REL
	ESc
	Burnout
	Compassion satisfaction
	Secondary traumatic stress
	Resilience
	Perceived stress



	PPA
	336
	336
	336
	190
	181
	179
	140
	71


	REL
	-0.66***
	336
	336
	190
	181
	179
	140
	71


	ESc
	0.28***
	-0.16**
	336
	190
	181
	179
	140
	71


	Burnout
	-0.24***
	0.31***
	-0.11
	190
	113
	94
	58
	22


	Compassion Satisfaction
	0.41***
	-0.36***
	0.18*
	-0.68***
	181
	111
	74
	26


	Secondary Traumatic Stress
	-0.05
	0.23**
	0.06
	0.7***
	-0.35***
	179
	100
	37


	Resilience
	0.42***
	-0.36***
	0.08
	-0.52***
	0.64***
	-0.37***
	140
	51


	Perceived Stress
	-0.25*
	0.31**
	0.04
	0.58***
	-0.5***
	0.41***
	-0.52***
	71





The lower triangle presents correlations with significance level and the upper triangle presents the pairwise sample size. *p<.05, **p<.01, ***p<.001. PPA, Psychological Perseverance and Agility; REL, Rumination and Emotional Lingering; ESc, Expressiveness and Sociability.



Results showed a moderate negative correlation between PPA and REL such that individuals who scored high on PPA were more likely to score low on REL. Small yet significant correlations were also observed between PPA and REL with ESc. High correlation was observed between burnout with secondary traumatic stress (r = 0.70) and compassion satisfaction (r = -0.68). This may be an indication of some conceptual overlap between the two metrics. However, this does not impact subsequent models as these metrics were modeled separately as dependent variables. This eliminates the assumption of multicollinearity which affects the validity of the results. Nonetheless, caution is necessary when reading the tables.

Table 2 presents the descriptive statistics for the number of available datapoints for each individual and the average of those scores across time. All 336 participants had burnout data, between 1 and 7 timepoints available. Of these 336 participants, the average number of available timepoints was 2.64 with a standard deviation of 1.24. Similar patterns were observed across the other psychometric measures except for Perceived Stress having fewer timepoints on average which reflects the fact that this scale was added to the survey later and thus was only available for fewer timepoints.


Table 2 | Descriptives for wellbeing measures: group level mean of average individual-level scores from across timepoints (n=336).
	
	Mean of average score
	SD of average score
	Mean number of timepoints
	SD of number of timepoints



	Burnout
	17.84
	5.29
	2.64
	1.24


	Compassion Satisfaction
	44.08
	5.04
	2.64
	1.24


	Secondary Traumatic Stress
	20.07
	6.51
	2.57
	1.22


	Resilience
	34.92
	4.5
	2.6
	1.25


	Perceived Stress
	14
	7.8
	2.12
	0.89





Average scores were calculated as a person’s average score across all timepoints for which data were available. Mean of average represents the group level mean of those average within person scores.





3.1.1 Burnout

Table 3 presents results of the linear mixed effects models predicting burnout. Results of the individual models with each predictor entered separately revealed that both PPA and REL were significant predictors of Burnout, whereas time and ESc did not demonstrate a significant relation with burnout. PPA had a negative association with burnout such that an individual who scored 1SD higher on PPA measure, was 0.21SD less burnt out. Whereas REL showed a positive association with burnout such that for a 1SD increase in REL, individuals scored 0.31 higher on burnout. When all predictors were entered into the model simultaneously, REL was the only significant predictor suggesting that REL contributes unique information unable to be accounted for by the other predictors. With all predictors entered simultaneously, these predictors explained 17% of the individual differences in burnout. Lastly, the interaction model revealed no significant interaction with time.


Table 3 | Linear mixed effects models predicting burnout.
	
	Estimate
	Standard error (SE)
	95% CI
	P-value
	Random effects
	Model fit


	Residual variance
	Person intercept variance
	AIC
	BIC



	Model 1: Unconditional model


	(Intercept)
	0.01
	0.05
	-0.09 – 0.10
	0.916
	0.43
	0.57
	2257.82
	2272.19


	Model 2: Individual time model


	(Intercept)
	0.00
	0.06
	-0.12 – 0.11
	0.973
	0.43
	0.57
	2264.31
	2283.47


	time
	-0.01
	0.04
	-0.09 – 0.07
	0.840
	 
	 
	 
	 


	Model 3: Individual PPA model


	(Intercept)
	0.01
	0.05
	-0.08 – 0.10
	0.855
	0.43
	0.52
	2243.45
	2262.6


	PPA
	-0.21
	0.05
	-0.30 – -0.12
	<0.001
	 
	 
	 
	 


	Model 4: Individual REL model


	(Intercept)
	0.01
	0.04
	-0.08 – 0.10
	0.848
	0.43
	0.47
	2220.35
	2239.5


	REL
	0.31
	0.04
	0.22 – 0.39
	<0.001
	 
	 
	 
	 


	Model 5: Individual ESc model


	(Intercept)
	0.01
	0.05
	-0.09 – 0.10
	0.895
	0.43
	0.56
	2260.41
	2279.57


	ESc
	-0.09
	0.05
	-0.18 – 0.00
	0.055
	 
	 
	 
	 


	Model 6: Simultaneous model


	(Intercept)
	0.02
	0.06
	-0.10 – 0.13
	0.788
	0.43
	0.47
	2238.12
	2271.65


	time
	0.01
	0.04
	-0.07 – 0.09
	0.862
	 
	 
	 
	 


	PPA
	-0.01
	0.06
	-0.13 – 0.11
	0.885
	 
	 
	 
	 


	REL
	0.29
	0.06
	0.18 – 0.41
	<0.001
	 
	 
	 
	 


	ESc
	-0.04
	0.05
	-0.13 – 0.05
	0.382
	 
	 
	 
	 


	Model 7: Interaction model


	(Intercept)
	0.01
	0.06
	-0.10 – 0.13
	0.803
	0.43
	0.47
	2255.78
	2303.67


	time
	0.01
	0.04
	-0.08 – 0.09
	0.88
	 
	 
	 
	 


	PPA
	0.05
	0.08
	-0.12 – 0.21
	0.561
	 
	 
	 
	 


	REL
	0.34
	0.08
	0.18 – 0.50
	<0.001
	 
	 
	 
	 


	ESc
	-0.05
	0.06
	-0.17 – 0.07
	0.395
	 
	 
	 
	 


	time × PPA
	0.06
	0.06
	-0.06 – 0.19
	0.319
	 
	 
	 
	 


	time × REL
	0.05
	0.06
	-0.07 – 0.18
	0.371
	 
	 
	 
	 


	time × ESc
	-0.01
	0.04
	-0.10 – 0.07
	0.762
	 
	 
	 
	 





Model coefficients can be interpreted as standardized effect sizes given that all variables were z-scored. P-values representing significance at p<.05 are bolded. PPA, Psychological Perseverance and Agility; REL, Rumination and Emotional Lingering; ESc, Expressiveness and Sociability.






3.1.2 Compassion satisfaction

Results of the models predicting compassion satisfaction can be found in Table 4. In the individual models, all three CARES dimensions were significant predictors of compassion satisfaction whereas time was not. Both PPA and ESc were found to be positively associated with compassion satisfaction such that higher scores on these were related to higher compassion satisfaction scores. Whereas REL had a negative association with compassion satisfaction such that those who scored 1SD higher on the REL prescreen measure had 0.33SD lower compassion satisfaction. In the simultaneous predictor model, both PPA and REL were found to provide significant unique contributions to the prediction of compassion satisfaction whereas neither ESc or time explain significant variance above what could be accounted for by the other predictors. Together these predictors explained 24% of the individual differences in compassion satisfaction. Lastly, the interaction model revealed no significant interaction with time.


Table 4 | Linear mixed effects models predicting compassion satisfaction.
	
	Estimate
	Standard error (SE)
	95% CI
	P-value
	Random effects
	Model fit


	Residual variance
	Person intercept variance
	AIC
	BIC



	Model 1: Unconditional model


	(Intercept)
	0
	0.05
	-0.09 – 0.09
	0.957
	0.44
	0.54
	2269.17
	2283.53


	Model 2: Individual time model


	(Intercept)
	-0.04
	0.06
	-0.15 – 0.08
	0.54
	0.44
	0.54
	2274.78
	2293.93


	time
	-0.04
	0.04
	-0.12 – 0.04
	0.341
	 
	 
	 
	 


	Model 3: Individual PPA model


	(Intercept)
	-0.01
	0.04
	-0.09 – 0.08
	0.848
	0.44
	0.44
	2227.2
	2246.35


	PPA
	0.32
	0.04
	0.23 – 0.40
	<0.001
	 
	 
	 
	 


	Model 4: Individual REL model


	(Intercept)
	-0.01
	0.04
	-0.09 – 0.08
	0.871
	0.44
	0.44
	2220.99
	2240.14


	REL
	-0.33
	0.04
	-0.42 – -0.25
	<0.001
	 
	 
	 
	 


	Model 5: Individual ESc model


	(Intercept)
	0
	0.05
	-0.10 – 0.09
	0.92
	0.44
	0.52
	2266.42
	2285.58


	ESc
	0.14
	0.05
	0.05 – 0.23
	0.002
	 
	 
	 
	 


	Model 6: Simultaneous model


	(Intercept)
	-0.06
	0.05
	-0.16 – 0.05
	0.288
	0.44
	0.41
	2227.36
	2260.88


	time
	-0.06
	0.04
	-0.14 – 0.02
	0.154
	 
	 
	 
	 


	PPA
	0.15
	0.06
	0.04 – 0.27
	0.01
	 
	 
	 
	 


	REL
	-0.22
	0.06
	-0.33 – -0.11
	<0.001
	 
	 
	 
	 


	ESc
	0.07
	0.04
	-0.02 – 0.15
	0.136
	 
	 
	 
	 


	Model 7: Interaction model


	(Intercept)
	-0.05
	0.06
	-0.15 – 0.06
	0.404
	0.45
	0.41
	2242.8
	2290.69


	time
	-0.05
	0.04
	-0.13 – 0.03
	0.257
	 
	 
	 
	 


	PPA
	0.07
	0.08
	-0.09 – 0.23
	0.385
	 
	 
	 
	 


	REL
	-0.25
	0.08
	-0.40 – -0.09
	0.002
	 
	 
	 
	 


	ESc
	0.07
	0.06
	-0.05 – 0.18
	0.261
	 
	 
	 
	 


	time × PPA
	-0.09
	0.06
	-0.22 – 0.03
	0.153
	 
	 
	 
	 


	time × REL
	-0.02
	0.06
	-0.14 – 0.10
	0.706
	 
	 
	 
	 


	time × ESc
	0
	0.04
	-0.09 – 0.08
	0.976
	 
	 
	 
	 





Model coefficients can be interpreted as standardized effect sizes given that all variables were z-scored. P-values representing significance at p<.05 are bolded. PPA = Psychological Perseverance and Agility, REL, Rumination and Emotional Lingering; ESc, Expressiveness and Sociability.






3.1.3 Secondary traumatic stress

Results of the prediction of secondary traumatic stress are presented in Table 5. Individual predictor models showed that secondary traumatic stress was significantly predicted by time, PPA and REL, but not ESc. Time was found to be negatively associated with secondary traumatic stress such that individuals reported lower secondary traumatic stress the longer that they had been working for the company. PPA was found to be negatively associated with secondary traumatic stress such that those with higher PPA on CARES reported lower secondary traumatic stress on average. Whereas a positive association was observed with REL such that higher REL was associated with higher secondary traumatic stress. When predictors were entered simultaneously, both time and REL were found to significantly predict secondary traumatic stress, with this simultaneous prediction explaining 10% of the variance in secondary traumatic stress between individuals. However, there was no interaction with time meaning that individuals simply reported lower secondary traumatic stress the longer they had been with the company but this did not change based on CARES dimensions.


Table 5 | Linear mixed effects models predicting secondary traumatic stress.
	
	Estimate
	Standard error (SE)
	95% CI
	P-value
	Random effects
	Model fit


	Residual variance
	Person intercept variance
	AIC
	BIC



	Model 1: Unconditional model


	(Intercept)
	0.01
	0.05
	-0.08 – 0.10
	0.822
	0.5
	0.49
	2267.51
	2281.79


	Model 2: Individual time model


	(Intercept)
	-0.08
	0.06
	-0.20 – 0.03
	0.169
	0.49
	0.51
	2267.71
	2286.76


	time
	-0.11
	0.04
	-0.20 – -0.02
	0.012
	 
	 
	 
	 


	Model 3: Individual PPA model


	(Intercept)
	0.01
	0.05
	-0.08 – 0.10
	0.779
	0.5
	0.48
	2267.55
	2286.6


	PPA
	-0.12
	0.05
	-0.21 – -0.03
	0.012
	 
	 
	 
	 


	Model 4: Individual REL model


	(Intercept)
	0.01
	0.04
	-0.07 – 0.10
	0.749
	0.5
	0.43
	2244.83
	2263.87


	REL
	0.24
	0.04
	0.16 – 0.33
	<0.001
	 
	 
	 
	 


	Model 5: Individual ESc model


	(Intercept)
	0.01
	0.05
	-0.08 – 0.10
	0.833
	0.5
	0.49
	2273.29
	2292.34


	ESc
	0.03
	0.05
	-0.06 – 0.12
	0.467
	 
	 
	 
	 


	Model 6: Simultaneous model


	(Intercept)
	-0.07
	0.06
	-0.19 – 0.04
	0.194
	0.49
	0.44
	2253.53
	2286.86


	time
	-0.1
	0.04
	-0.19 – -0.02
	0.016
	 
	 
	 
	 


	PPA
	0.07
	0.06
	-0.05 – 0.19
	0.28
	 
	 
	 
	 


	REL
	0.3
	0.06
	0.18 – 0.41
	<0.001
	 
	 
	 
	 


	ESc
	0.07
	0.05
	-0.02 – 0.17
	0.105
	 
	 
	 
	 


	Model 7: Interaction model


	(Intercept)
	-0.07
	0.06
	-0.18 – 0.05
	0.254
	0.49
	0.44
	2270.2
	2317.81


	time
	-0.1
	0.04
	-0.18 – -0.01
	0.029
	 
	 
	 
	 


	PPA
	0.07
	0.09
	-0.10 – 0.24
	0.403
	 
	 
	 
	 


	REL
	0.34
	0.08
	0.18 – 0.51
	<0.001
	 
	 
	 
	 


	ESc
	0.07
	0.06
	-0.05 – 0.18
	0.285
	 
	 
	 
	 


	time × PPA
	0
	0.07
	-0.13 – 0.14
	0.943
	 
	 
	 
	 


	time × REL
	0.06
	0.06
	-0.07 – 0.18
	0.391
	 
	 
	 
	 


	time × ESc
	-0.01
	0.05
	-0.10 – 0.08
	0.773
	 
	 
	 
	 





Model coefficients can be interpreted as standardized effect sizes given that all variables were z-scored. P-values representing significance at p<.05 are bolded. PPA; Psychological Perseverance and Agility; REL, Rumination and Emotional Lingering; ESc, Expressiveness and Sociability.






3.1.4 Resilience

Results of models predicting resilience can be found in Table 6. As individual predictors, all three CARES dimensions were found to be significant predictors of resilience, whereas time was not. PPA and ESc were found to be positively associated with resilience whereas REL was found to have a negative association. When predictors were entered simultaneously, both PPA and REL provided unique contributions to the prediction of resilience whereas time and ESc did not. All of the predictors together explained 28.6% of the individual differences in resilience. Again, no significant interactions with time were observed.


Table 6 | Linear mixed effects models predicting resilience.
	
	Estimate
	Standard error (SE)
	95% CI
	P-value
	Random effects
	Model fit


	Residual variance
	Person intercept variance
	AIC
	BIC



	Model 1: Unconditional model


	(Intercept)
	0
	0.05
	-0.09 – 0.09
	0.994
	0.47
	0.54
	2275.59
	2289.92


	Model 2: Individual time model


	(Intercept)
	0.04
	0.06
	-0.08 – 0.16
	0.492
	0.47
	0.54
	2280.79
	2299.89


	time
	0.05
	0.04
	-0.04 – 0.13
	0.258
	 
	 
	 
	 


	Model 3: Individual PPA model


	(Intercept)
	-0.01
	0.04
	-0.09 – 0.07
	0.826
	0.47
	0.39
	2211.18
	2230.28


	PPA
	0.38
	0.04
	0.30 – 0.46
	<0.001
	 
	 
	 
	 


	Model 4: Individual REL model


	(Intercept)
	-0.01
	0.04
	-0.09 – 0.08
	0.896
	0.47
	0.43
	2230.94
	2250.04


	REL
	-0.33
	0.04
	-0.41 – -0.24
	<0.001
	 
	 
	 
	 


	Model 5: Individual ESc model


	(Intercept)
	0
	0.05
	-0.09 – 0.09
	0.971
	0.47
	0.52
	2275.41
	2294.51


	ESc
	0.12
	0.05
	0.03 – 0.21
	0.011
	 
	 
	 
	 


	Model 6: Simultaneous model


	(Intercept)
	0.02
	0.05
	-0.09 – 0.12
	0.741
	0.47
	0.38
	2223.52
	2256.94


	time
	0.03
	0.04
	-0.05 – 0.11
	0.415
	 
	 
	 
	 


	PPA
	0.28
	0.06
	0.17 – 0.40
	<0.001
	 
	 
	 
	 


	REL
	-0.13
	0.06
	-0.24 – -0.02
	0.018
	 
	 
	 
	 


	ESc
	0.02
	0.04
	-0.07 – 0.11
	0.635
	 
	 
	 
	 


	Model 7: Interaction model


	(Intercept)
	0.01
	0.06
	-0.10 – 0.12
	0.888
	0.47
	0.38
	2237.98
	2285.72


	time
	0.03
	0.04
	-0.06 – 0.11
	0.544
	 
	 
	 
	 


	PPA
	0.24
	0.08
	0.08 – 0.40
	0.004
	 
	 
	 
	 


	REL
	-0.13
	0.08
	-0.29 – 0.02
	0.093
	 
	 
	 
	 


	ESc
	0.09
	0.06
	-0.02 – 0.21
	0.104
	 
	 
	 
	 


	time × PPA
	-0.05
	0.06
	-0.18 – 0.07
	0.417
	 
	 
	 
	 


	time × REL
	0
	0.06
	-0.12 – 0.12
	0.991
	 
	 
	 
	 


	time × ESc
	0.08
	0.04
	-0.00 – 0.17
	0.054
	 
	 
	 
	 





Model coefficients can be interpreted as standardized effect sizes given that all variables were z-scored. P-values representing significance at p<.05 are bolded. PPA; Psychological Perseverance and Agility, REL; Rumination and Emotional Lingering; ESc, Expressiveness and Sociability.






3.1.5 Perceived stress

Table 7 provides the results of the models predicting perceived stress. Results of the individual models revealed PPA and REL to significantly predict perceived stress whereas time and ESc did not. However, when entered simultaneously only REL explained unique variance in perceived stress unaccounted for by the other predictors. Again no interaction with time was observed. Together the CARES measures explained 14.4% of the individual differences in perceived stress.


Table 7 | Linear mixed effects models predicting perceived stress.
	
	Estimate
	Standard error (SE)
	95% CI
	P-value
	Random effects
	Model fit


	Residual variance
	Person intercept variance
	AIC
	BIC



	Model 1: Unconditional model


	(Intercept)
	0.02
	0.05
	-0.08 – 0.12
	0.705
	0.38
	0.64
	1810.25
	1823.92


	Model 2: Individual time model


	(Intercept)
	0.03
	0.06
	-0.10 – 0.15
	0.689
	0.38
	0.64
	1816.15
	1834.39


	time
	0.01
	0.06
	-0.10 – 0.12
	0.866
	 
	 
	 
	 


	Model 3: Individual PPA model


	(Intercept)
	0.02
	0.05
	-0.08 – 0.12
	0.684
	0.38
	0.6
	1803.96
	1822.19


	PPA
	-0.18
	0.05
	-0.27 – -0.08
	<0.001
	 
	 
	 
	 


	Model 4: Individual REL Model


	(Intercept)
	0.02
	0.05
	-0.07 – 0.11
	0.695
	0.38
	0.54
	1777.66
	1795.9


	REL
	0.3
	0.05
	0.21 – 0.39
	<0.001
	 
	 
	 
	 


	Model 5: Individual ESc model


	(Intercept)
	0.02
	0.05
	-0.08 – 0.12
	0.706
	0.38
	0.64
	1816.38
	1834.62


	ESc
	0.01
	0.05
	-0.09 – 0.10
	0.918
	 
	 
	 
	 


	Model 6: Simultaneous model


	(Intercept)
	0.03
	0.06
	-0.09 – 0.15
	0.631
	0.38
	0.54
	1793.73
	1825.64


	time
	0.02
	0.05
	-0.09 – 0.12
	0.759
	 
	 
	 
	 


	PPA
	0.03
	0.06
	-0.10 – 0.16
	0.647
	 
	 
	 
	 


	REL
	0.33
	0.06
	0.21 – 0.46
	<0.001
	 
	 
	 
	 


	ESc
	0.05
	0.05
	-0.05 – 0.15
	0.293
	 
	 
	 
	 


	Model 7: Interaction model


	(Intercept)
	0.03
	0.06
	-0.09 – 0.15
	0.635
	0.38
	0.55
	1808.67
	1854.25


	time
	0.02
	0.05
	-0.09 – 0.12
	0.757
	 
	 
	 
	 


	PPA
	0.11
	0.09
	-0.08 – 0.29
	0.249
	 
	 
	 
	 


	REL
	0.36
	0.09
	0.18 – 0.53
	<0.001
	 
	 
	 
	 


	ESc
	0.02
	0.07
	-0.11 – 0.15
	0.749
	 
	 
	 
	 


	time × PPA
	0.1
	0.08
	-0.06 – 0.26
	0.232
	 
	 
	 
	 


	time × REL
	0.03
	0.08
	-0.13 – 0.19
	0.705
	 
	 
	 
	 


	time × ESc
	-0.04
	0.06
	-0.16 – 0.08
	0.497
	 
	 
	 
	 





Model coefficients can be interpreted as standardized effect sizes given that all variables were z-scored. P-values representing significance at p<.05 are bolded. PPA; Psychological Perseverance and Agility; REL, Rumination and Emotional Lingering; ESc, Expressiveness and Sociability.








4 Discussion

The main goal of this study was to assess the predictive capability of CARES as a prehire screener for content moderators. Results revealed that CARES was able to significantly predict the following psychological outcomes: burnout, secondary traumatic stress, compassion satisfaction, resilience, and perceived stress, with some dimensions of CARES found to have stronger predictive ability over other dimensions. This underlines the usefulness of CARES in the process of efficiently identifying best fit candidates for content moderation work who are likely to have optimal psychological health outcomes.

Results from linear mixed effects models showed that CARES predicted burnout, secondary traumatic stress, and compassion fatigue which are the major known risks in content moderation work (1, 2). The downstream psychosocial consequences of burnout, secondary traumatic stress and compassion fatigue, as reported in other longstanding helping professions such as nursing and counseling, may range from psychological morbidity to self-harm (22, 23). The economic costs associated with these conditions are also high. Among doctors and nurses, burnout reduced working hours, and turnover was found to run into thousands of dollars per head (24, 25). In addition to negative outcomes, CARES also demonstrated predictive validity for resilience. When occupational risks are inevitable and potentially a part of the everyday, resilience is a strength indispensable to sustain and grow in the work (26, 27). In the content moderation context, resilience is the psychological capital helping moderators execute complex, ever-evolving workflows as digital content takes on new forms and harms. The rationale for a screening tool like CARES has been to identify candidates who exhibit the potential to benefit from resilience training offered on the job. The current results ratify that indeed CARES holds predictive ability for resilience in the long run. To our knowledge, CARES is the only instrument to assess and predict outcomes unique to content moderators. The tool thus presents itself as a useful screening instrument offering preventative protection to candidates by identifying those with protective traits that can help them cope with the psychological risks of content moderation work.

Furthermore, perceived stress was also significantly predicted by CARES. Increasingly, scholars are highlighting the prevalence of stress in content moderation (17). Strongylou and colleagues (28) observed that among moderators who review “less severe” content such as misinformation and political material, the need to interpret posts based on various nuances due to blind spots in content policy and the resulting increased time spent on resolving these tasks trigger profound stress. Stress holds several implications as it may lead to maladaptive coping—e.g., substance use and other risk behaviors, avoidance—which in the long run negatively impacts wellbeing (29, 30). Early detection of these risks is crucial, and a failure to identify these may lead to graver concerns ranging from psychological morbidity to self-harm (22, 23). Through predicting outcomes, CARES sets the stage to screen for individuals at risk for poor psychological outcomes and to provide a basis for offering adequate psychoeducative wellness programs that will boost longitudinal wellbeing outcomes.

On a more granular level, the REL dimension of CARES was observed to have significant predictive ability in the individual and combined models for all outcomes. Its positive relationship with secondary traumatic stress, perceived stress and burnout, alongside its negative relationship with resilience and compassion satisfaction, reiterates the importance of emotional regulation and flexibility in content moderation work. Petrakaki and Kornelakis (31) explained that emotional labor is the crux of moderators’ workday as they have to manage their own emotions while reviewing different types of content, and also those of users who they may be interacting with as part of moderation processes. To effectively complete their job, moderators must balance emotional engagement with the rational decisions needed in line with policy and regulations. The REL dimension of CARES is particularly useful in determining those at risk for emotional concerns and who may best be considered for alternative professional roles. The PPA and ESc dimensions also demonstrated value especially as seen in their significant independent contributions to compassion satisfaction and resilience. Items in the two dimensions are centered on emotional recovery, empathic outlook, optimism, and social support seeking. Considering the egregiousness of content that moderators may witness firsthand, we turn to research on other frontline workers that has noted the possible development of chronic cynicism, disillusionment and mistrust in others (1, 32) alongside the stigma to solicit help or express one’s psychological concerns to others (33). The characteristics captured in PPA and ESc may aid moderators’ continual faith and confidence in their work and the world at large while also being able to articulate their concerns and benefit from social support. Altogether, the three CARES dimensions captured the vital signs to predict the long-term psychological fit of a candidate for content moderation.

While ESc did not show significant predictive power for the main psychological outcomes analyzed in this study (burnout, stress), it may still capture socially relevant traits that influence other aspects of job or organizational adaptation. For instance, among first responders, the combination of occupational stress and emotional suppression was related to traumatic stress, major depression and generalized anxiety disorders (34). In another study where sociability was experimentally increased, participants reported higher positive affect and life satisfaction (35). The value of ESc might become more evident in future studies involving such variables which were not considered in the current study (limited to broad psychometric screeners). There is a need to explore other outcomes in content moderation roles in order to further explore the relevance of ESc in screening. Additionally, it is worth noting that this analysis was conducted only on participants who went on to be employed. This may have resulted in the exclusion of participants with very low ESc scores, and possibly more negative psychological outcomes. Because of this selection dynamic, some of the potential effects of low ESc might not have been fully captured in this study. Therefore, there is not enough evidence at this stage to justify modifying or removing it from the tool, though further evaluation of its incremental and contextual value is encouraged.

Another valuable finding was the significant negative association of time with secondary traumatic stress. Longer tenured moderators were more likely to experience lower secondary traumatic stress than those with shorter tenure. This contrasts previous literature that cites a positive relationship between tenure and symptom severity among moderators (36, 37). It must nonetheless be noted that the current sample were offered preventative wellness interventions at work which may have helped manage the exposure impact.




5 Conclusion

CARES was found to significantly predict all psychological outcomes relevant to content moderators, which supports the predictive validity of CARES. Further, all dimensions showed independent contributions to the different outcomes, underlining the benefit of the 3-factor structure. Lastly, the interaction between CARES dimensions and time across most models was found to be non-significant. However, further research is needed to fully evaluate the impact of time on CARES’ predictive capability.




6 Implications

CARES is a preliminary yet necessary step in the direction of systematically quantifying the psychological readiness of candidates seeking content moderation jobs. The three dimensions of the scale cumulatively screen positive and negative competencies with the goal to select right fits while also determining areas for training and skill development. To our awareness, the existing hiring processes for moderators rely on situational tests and behavioral interviews; these may not adequately capture the psychosocial capacities and internal states as efficiently and effectively as a tailored and standardized psychometric tool. Pertinently, by demonstrating predictive validity, CARES provides a robust means to safeguard long-term outcomes of wellbeing and productivity for a workforce with known risks of psychological distress and attrition, for example.

In serving as a preventive and proactive wellness screening tool, CARES sets up opportunities for mitigating adverse outcomes as well as associated repercussions (e.g., health risks, disengaged workforce). By investing in psychometric screening, employees and their organizations benefit from finding their right match not merely from a technical and task perspective but also from a behavioral and value alignment standpoint. CARES helps increase transparency about the need for psychological resilience and coping in jobs like content moderation that require an informed choice to pursue the role.

While the scale’s norms require further validation across settings (we are currently running studies in this regard), we recommend defining categories of acceptance depending on the nature of moderation and specific outcomes of interest. For instance, in teams where highly egregious content is processed, more strict cut-points may be desirable. Additional research is needed to support recommendations for cutpoints in screening, which likely will vary based on the specific use case.




7 Strengths, limitations, and future directions

The current study is the first of its kind, to the best of our awareness, that investigated the predictive validity of a tailored employment screener for content moderators. The design included globally validated outcome measures that have strong internal consistency and relevance to outcomes of content moderators, thereby offering a robust assessment of the predictive validity properties of CARES.

However, the study is not without shortcomings. First, the study focused on employees in a single private organization in the Philippines. The exclusion of other companies stems from non-disclosure policies and concerns with data sharing in competitive business environments. This limits the external validity of the results and warrants replication. Future collaborative and multi-site research may involve neutral third-party academic and civil researchers for generalizable findings.

Second, the sample was confined to participants who had consented to match their pre-employment screener scores with their wellness survey data. Candidates who did not provide such consent were excluded during data processing, and may not be fully represented by the current results. Furthermore, pockets of missing data affected the continuity of data and limited analytic choices for maintaining a rigorous design. Both these limitations stem from the voluntary nature of participation and inclusion in analyses which nonetheless is critical to maintain ethics alongside participant trust in the research process.

Another limitation of the current study is the possibility of selection bias due to the sample only consisting of employees who were successfully hired and were still working in the organization at the time of the survey. This limits the current data and excludes those who did not pass the screener during the hiring process and those who left the company during the study period. Therefore, the results must be interpreted within these limits.

A further concern stems from potential bias introduced from the non-normality of outcomes. Most outcomes had skewed distributions such that most reported positive psychological outcomes with fewer reporting moderate or negative outcomes. This resulted in some heteroskedasticity with smaller residuals around the best score (e.g., 10 is the lowest possible score for burnout) resulting from the floor effects. Results of sensitivity analyses showed that transforming the outcome (e.g., log transformation) resulted in the same interpretation with only minor fluctuations in coefficients.

Additionally, despite CARES significantly predicting each of the psychological outcomes, a portion of variance in the random person intercepts, around 71% to 90%, remains unexplained. This suggests that the model may benefit from exploring other factors that may play a role in these psychological outcomes. Future research should explore whether additional predictors may improve prediction as well as whether any grouping variables may moderate these associations. For example, associations between screener and outcomes may be influenced by the individual’s specific role such as whether they are moderating high risk content or are in high volume queues. Although only small amounts of variance were explained across outcomes, this level of prediction may provide capacity for filtering out extreme scores. Future research should explore these associations in a non-restricted sample and set clinically relevant cutpoints to evaluate the screener’s capacity at identifying individuals with significant risk. Additionally, variability was observed within individuals across time. Prospective studies should investigate whether quantifiable workplace factors may explain some of this within person fluctuation (e.g., role changes, management changes, etc.). For instance, workflow issues (e.g., policy changes, inadequate tooling) have been reported elsewhere to induce stress and fatigue in moderators (1, 28). There is a need to evaluate these factors as predictors alongside considering performance and people metrics (KPIs, attrition, absenteeism) as outcomes to enhance the analytical depth and nuances of CARES’ predictive powers. Future research should evaluate what factors may surround the context of the time in which content moderators observe increases and decreases in psychological outcomes from their baseline scores. Studies are also needed to explore whether CARES might predict the extent to which these factors led to changes in psychological outcomes (e.g., CARES predicting magnitude of fluctuations in psychological outcomes).
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Background: A study was conducted to examine the impact of Internet use on the mental health of male and female older adults with different migration statuses living in rural China.
Methods: Data came from the China Family Panel Studies (CFPS) 2020. The propensity score matching method was adopted to analyze the effect of Internet use on mental health of rural older adults as a function of migration status and gender.
Results: Our findings indicated a progressive decline in depressive symptoms and a corresponding increase in mental well-being among older migrants, left-behind older adults, and those without migrant children. Furthermore, the mental health benefits associated with Internet use increased alongside this improvement. Importantly, older migrant women derived fewer mental health benefits from Internet use than their male counterparts, as did left-behind older women relative to men in the same cohort.
Conclusion: Since the mental health of the older migrants was worse than that of left-behind older adults or those without migrant children, and older migrant women derived fewer mental health benefits from Internet use than their male counterparts, it is necessary to pay more attention to rural older migrants, especially older women, to improve their willingness and ability to use the Internet.
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1 Introduction

Population aging represents one of the most intricate social challenges facing numerous countries today, including China. By 2050, the population aged 65 and above is projected to reach 400 million, or 26.9% of the total population. This places China among the countries with the highest proportion of older population in the world (1). As the population has aged, improving older adults' mental health has emerged as a critical task for enhancing their quality of life. At the same time, the relaxation of China's household registration (Hukou) system has facilitated increased rural-to-urban migration. As of 2024, approximately 132 million rural laborers were employed in urban areas (2). In traditional Chinese society, particularly in rural areas, the family has long served as the primary unit of older adult care, with adult children typically co-residing with their parents and assuming primary caregiving responsibilities (3). However, with large-scale labor migration to urban areas, many rural older adults have become either left-behind or migrant older adults due to their adult children's migration for work. This transition has been associated with a gradual decline in traditional family support, significantly weakening rural older adults' social capital (4), with negative implications for their mental health (5, 6). Studies have shown that depressive symptoms are more prevalent among older adults in rural China than among other older populations (7). Consequently, against the backdrop of population aging and population mobility, improving the mental health of rural older adults has become a key priority in responding to the challenges of an aging society.

At the same time, rapid progress in China's Internet infrastructure has significantly increased Internet and smartphone usage among rural residents. As of June 2025, the Internet penetration rate in rural China reached 69.2% (8). Internet use has substantially expanded patterns of intergenerational interaction and avenues for accessing social capital among rural older adults, which is associated with improved mental health outcomes (9). The Internet has become an essential tool for left-behind older adults to stay connected with migrant family members, as well as for migrant older adults to adapt to new environments while maintaining ties with relatives and friends in their places of origin.

However, research examining mental health among older adults with different migration statuses has predominantly focused on either left-behind or migrant older adults (10–13). These studies have often compared older migrants with local residents in urban areas or made distinctions within the older migrant group itself, seldom integrating both left-behind and migrant older adults into a cohesive analytical framework. Even fewer studies have compared left-behind older adults, older migrants, and older adults without migrant children (14). Finally, research exploring these three groups from the perspectives of gender and Internet use remains particularly limited. Furthermore, research on gender differences in the impact of Internet use on the well-being of older adults has produced inconclusive results (3, 15, 16). This may be attributable to the insufficient consideration of urban–rural differences in prior research, as well as gender differences in access to social capital through Internet use among rural older adults under different migration statuses. Accordingly, we conducted a study aimed at addressing these research gaps. Drawing on the theoretical framework of social capital, this study examines the effects of Internet use on the mental health of rural older adults across different migration statuses, and assesses the existence and nature of gender differences.

The concept of social capital was first systematically articulated by the French sociologist Pierre Bourdieu (17), who argued that its core lies in social networks and relationships (18). Ellison likewise emphasized that interpersonal relationships and norms of reciprocity constitute the central elements of social capital (19). Despite its widespread use, social capital remains a contested concept, with no universally accepted definition or standardized method of measurement (20). In the context of public health research, trust, social networks, and social participation are commonly regarded as key indicators of social capital (21). Trust is grounded in value judgments and forms the basis for reciprocal cooperation in social interactions. Social networks are the interactions and connections individuals have or establish with one another. Social participation denotes the stable system formed through social interactions and engagement in various formal or informal activities (22). Research has shown that social capital has a significant impact on individuals' mental health, including that of migrants and older adults (23, 24), the populations examined in this study.

Based on relationships' strength and the types of resources provided by them, social capital can be further categorized into bonding social capital and bridging social capital (21). Generally, bonding social capital refers to strong ties and emotionally significant relationships within homogeneous groups, such as relatives, close friends, and neighbors (19). Bridging social capital is primarily obtained through weak ties, less frequent social interactions, and relationships characterized by lower levels of emotional intimacy (25). This form of social capital provides individuals with instrumental resources, such as information and knowledge (26). Through both strong-tie and weak-tie networks, individuals can access not only tangible resources but also intangible benefits, including mutual trust, emotional support, and friendship (27). However, the relative importance of different forms of social capital varies across social groups and contexts (28). Studies have found that, compared with older non-migrants, older migrants rely more heavily on close-knit, homogeneous social networks to obtain socioemotional support and assistance, and their bonding social capital is positively associated with mental well-being (29). In the Chinese context, strong intergenerational ties and co-residence with adult children contribute to better mental health among older adults (30). In rural China, family relationships, particularly ties with adult children, may be more critical for older adults' mental health than other types of social connections. However, as adult children migrate for work, left-behind older parents experience increased physical distance from their children, which may weaken intergenerational ties compared with those whose children have not migrated. Moreover, many left-behind older adults face the dual burden of caring for grandchildren and managing agricultural work, which increases their vulnerability to mental health problems (14). In particular, depressive symptoms tend to worsen as the duration of their children's migration lengthens (31). When older migrants relocate from their hometowns to relatively unfamiliar environments, their participation in community activities is often limited (32), leading to diminished social capital (33). This reduction in social capital adversely affects their mental and physical health (5, 34).

However, the scope of social capital has been successfully extended into the online sphere, highlighting the positive effects of various forms of online communication (35). Internet technologies help mitigate the negative impact of adult children's migration on the social support of left-behind older adults and significantly reduce depressive symptoms among this group (10). They also enable older migrants to maintain close ties with family members and friends in their places of origin while expanding their social networks (36), thereby compensating for the loss of offline close friendships and contributing to higher life satisfaction and better mental health (37, 38).

Moderate Internet use has been shown to improve older adults' mental health (39, 40), and frequency of Internet use is positively related to the mental health of rural older adults (41). However, older people, especially those with lower socioeconomic status, continue to face substantial challenges in adopting information and communication technologies (ICTs). As a result, they are more likely to be excluded from the digital society (42).

In addition, compared to other age groups within the migrant population, older migrants face greater challenges in adapting to life in their new environments, integrating into local communities, and establishing new social networks. Although left-behind older adults may experience a decline in family support, their networks of other relatives and friends in their hometown often remain intact. Moreover, they may have the opportunity to cultivate broader friendships due to the absence of their children (43), thereby avoiding the need to adapt to a new social environment. Therefore, from the perspective of social capital theory, the Internet serves to amplify social capital for non-migrant older adults living with their children, maintain it for left-behind older adults, and reconstruct it for older migrants. As a result of their low level of social capital when they initially migrate, older migrants face the most difficulties in using the Internet to navigate the challenges associated with migration. Left-behind older adults experience slightly fewer obstacles when using the Internet to cope with the implications of their children's migration. The positive impact of Internet use on the mental health of rural older adults may be minimal among older migrants and most pronounced among those without migrant children.

The impact of Internet use on the mental health of rural older adults may also vary by gender. Research conducted in China has suggested that the relationship between social capital and mental health is more pronounced among older women than among their male counterparts (44). This may be related to the types of social networks individuals are embedded in. Providing social support among network members is one of the most important functions of social networks (45). There are different types and sources of social support, each exerting distinct effects on mental health (46). Social support is generally classified into three categories: emotional support (“expressions of sympathy, love, trust, and care”), instrumental support (“tangible assistance and services”), and informational support (“suggestions and information”) (45). Traditional male-dominated social norms impose gendered role expectations that encourage women to prioritize close relationships, making them more likely to seek emotional support (47) and accumulate bonding social capital. In regions with more traditional gender role attitudes, women's social networks tend to include a higher proportion of children and spouses, and have emotionally closer networks, than men (48). The loss of children or grandchildren is more likely to undermine women's mental health than men's (49). Moreover, sibling relationships among older adults, particularly sisterhood ties, become deeper, closer, and more important in later life (50). Research shows that formal ties, such as involvement in community organizations, have a stronger impact on life satisfaction among older men (51), whereas informal ties with family members and friends may play a more important role in shaping the well-being of older women. This pattern is even more pronounced in rural areas than in urban settings, where gender-role attitudes tend to be more modern. This implies that although being left behind or migrating may adversely affect older adults' mental health, older women are more likely to compensate for these negative effects through bonding social capital or emotional support available compared with men in their hometowns. However, older women with lower social status and limited technological experience may grapple with feelings of low self-esteem and anxiety when using ICT (52). In contrast, men are more likely than women to obtain various forms of social capital through the Internet in destination areas, build local social ties, and acquire bridging social capital and instrumental social support. Studies also indicate that older migrant men demonstrate higher levels of urban adaptation than their female counterparts (53). Therefore, the positive impact of Internet use on the mental health of left-behind older women may be less pronounced than that experienced by their male counterparts.

Based on the above theoretical and empirical considerations, we propose the following hypotheses:

H1: the positive effect of Internet use on the mental health of rural older adults will be greater for older adults without migrant children than for left-behind older adults, and in turn greater for them than for older migrants.

H2: the positive impact of Internet use on the mental health of left-behind older women will be less than for left-behind older men.

H3: the positive impact of Internet use on the mental health of older migrant women will be less than for older migrant men.



2 Data, measurement, and methods


2.1 Data

The sample data for this study were derived from the 2020 China Family Panel Studies (CFPS2020). Administered by the Social Science Survey Center at Peking University, the CFPS investigated both the economic and non-economic welfare of Chinese residents, encompassing a wide array of research topics such as economic activities, educational attainment, family relationships and dynamics, population migration, and physical and mental health. The survey targets households and eligible family members who meet the project's access criteria in 25 provinces, municipalities, and autonomous regions across China (54). The CFPS 2020 is the sixth national survey conducted as part of this initiative. Given that we explored the impact of adult children's migration on the psychological well-being of rural older adults, it is noteworthy that the age range of rural parents affected by this migration is relatively broad. Consequently, to align with the research objectives, our analysis focused specifically on rural individuals aged 50 and above. The final sample for our analysis comprised 6,408 respondents. Given the relatively low proportion of missing data, observations with missing values on key variables were excluded from the analytical sample. No imputation procedures were applied.



2.2 Measurement
 
2.2.1 Dependent variable

In this study, the dependent variable was operationalized using the 20-item Chinese version of the Center for Epidemiologic Studies Depression Scale (CES-D 20), which was included in the CFPS 2020 dataset and was designed to evaluate depressive symptoms in adult respondents. Scores on this scale range from 0 to 72, with higher scores indicating more severe depressive symptoms and worse mental health status.



2.2.2 Independent variable

This study focuses on differences among left-behind older adults, migrant older adults, and rural older adults whose children have not migrated. The migration status of these three groups is defined according to both older adults' own migration status and their children's migration status. The CFPS asked respondents to report household members who had worked away from home to earn income during the past year. Respondents were also asked about their current place of household registration (Hukou), with response options including: (1) the same village/residential community as the current residence, (2) another village/residential community within the same township/subdistrict, (3) another township/subdistrict within the same county/city, (4) another county/city within the same city/district, (5) another city/district within the same province, or (6) another province within China. Response categories (1)–(3) indicate that the place of household registration and the place of residence are located within the same county/city. Based on these two questions and the Chinese context, the three types of older adults are defined as follows: (1) Older adults with no child migration: individuals whose place of household registration and place of residence are located within the same county/city and who had no child working away from home during the past year. (2) Left-behind older adults: individuals whose place of household registration and place of residence are located within the same county/city and who had at least one child working away from home during the past year. (3) Migrant older adults: individuals whose place of household registration is not located in the same county/city as their current place of residence and who had at least one child working away from home during the past year.



2.2.3 Moderating variable

The first group of moderating variables included Internet use status (yes/no) and duration of Internet use. Internet use status was derived from the two questions: “Do you use mobile devices, e.g. a mobile phone or tablet PC, to access the Internet?” and “Do you use a computer to access the Internet?” The answers were “yes” or “no.” If the answer to both questions was no, it indicated no Internet usage. If the answer to at least one question was yes, it indicated Internet usage. The duration of Internet use focused on usage intensity rather than simple access. Older adults were asked, “In general, how long do you access the Internet using mobile devices every day?” Responses were recorded in minutes, and Internet use duration was measured as the logarithm of this value. Furthermore, the gender of the respondents was represented as a dummy variable, with 1 indicating male and 0 indicating female.



2.2.4 Control variable

We also controlled for various individual and family characteristics of the respondents, including age (in years), health status (1 = poor, 2 = fair, 3 = good), years of education, marital status (1 = married, 0 = other), whether the respondent had health insurance (1 = yes, 0 = no), self-assessed income status, quality of relationships with children, and geographic region (1 = western, 2 = central, 3 = eastern).




2.3 Statistical methods

We used ordinary least squares (OLS) regression models to analyze the relationship between the migration status of rural older adults, Internet use, and gender differences in their psychological well-being, employing Stata 15 for the analysis. First, we analyzed Internet use as a binary variable (yes/no). Second, we analyzed Internet use in terms of duration.

Recognizing that the decision to use the Internet among rural older adults may be influenced by individual characteristics such as their education level, age, or economic status, and the situation of other family members, it is important to note that the initial conditions of those who do not use the Internet differ from those who do. Consequently, the probabilities of Internet use status may vary, resulting in potential selection bias when directly comparing the psychological well-being of older individuals based on their Internet use. To mitigate this issue, we employed propensity score matching (PSM) to align samples of older individuals who did not use the Internet with those who did, thereby enabling a more accurate assessment of the effects associated with Internet use. First, nearest neighbor matching with a 1:4 ratio was conducted as the primary matching strategy. To assess the robustness of the results, radius matching with a caliper of 0.01 and kernel matching were subsequently applied as alternative matching methods.

Propensity scores were estimated using a logistic regression model that included all pre-treatment covariates. The matching variables comprised older adults' age group (1 = 50–59, 2 = 60–69, 3 = 70–79, and 4 = 80+ years), educational attainment (1 = no schooling, 2 = elementary school, 3 = junior high school, 4 = high school and above), presence of chronic diseases in the past 6 months (1 = yes, 0 = no), annual household income, number of family members working away from home, total household size, and interviewer-rated respondent cognitive ability (from 1 = very poor to 7 = very good). Matching was restricted to the region of common support. Covariate balance before and after matching was evaluated using standardized mean differences (SMDs). OLS regression analyses were subsequently conducted on the matched samples.




3 Results


3.1 Descriptive statistics

We began our analysis by computing descriptive statistics for several variables. Table 1 presents the descriptive statistics for the sample, disaggregated by gender. The average depression score among rural older adults was 34.27, which was below the midpoint of the interval. Notably, women had higher depression scores than their male counterparts (35.60 vs. 33.00, p < 0.001). In terms of migration status, the proportion of left-behind older individuals was 21.18%, with a higher prevalence among left-behind women than men (24.03% vs. 18.45%, p < 0.001). The percentage of older migrants was < 6%, and migrant women were significantly underrepresented compared with migrant men (2.62% vs. 8.74%, p < 0.001). Additionally, the proportion of rural older adults using the Internet was 27.82%, with female users lagging behind their male counterparts (24.25% vs. 31.25%, p < 0.001). Men spent approximately six more minutes per day using the Internet than women (22.41 vs. 28.58, p < 0.001). Furthermore, women reported lower levels of self-rated health, fewer years of education, and lower marriage rates than men (p < 0.001), as well as a lower proportion of health insurance coverage (p < 0.01).

TABLE 1 Descriptive statistics.


	Variable
	Women
	Men
	Total
	T test/χ2 test





	Dependent variable



	Depression, M (SD)
	35.60 (9.26)
	33.00 (8.62)
	34.27 (9.03)
	11.646***



	Independent variables



	Migration status, %



	Older adults without child migration
	73.36
	72.82
	73.08
	128.00***



	Left-behind older adults
	24.03
	18.45
	21.18
	



	Older migrants
	2.62
	8.74
	5.74
	



	Internet use status, %



	Yes
	24.25
	31.25
	27.82
	39.02***



	No
	75.75
	68.75
	72.18
	



	Duration of internet use, M (SD)
	22.41 (59.19)
	28.58 (65.87)
	25.57 (62.76)
	−3.94***



	Control variables



	Age, M (SD)
	60.76 (8.07)
	61.04 (8.23)
	60.90 (8.15)
	−1.40



	Health condition, %



	Good
	55.68
	66.10
	61.00
	104.57***



	Fair
	14.71
	15.00
	14.86
	



	Poor
	29.61
	18.90
	24.14
	



	Years of education, M (SD)
	4.04 (4.09)
	6.56 (3.83)
	5.33 (4.16)
	−25.40***



	Marital status, %



	Married
	86.06
	90.26
	88.20
	27.15***



	Other
	13.94
	9.74
	11.80
	



	Health insurance, %



	Yes
	90.65
	92.76
	91.73
	9.40**



	No
	9.35
	7.24
	8.27
	



	Self-assessed income status, M (SD)a
	3.12 (1.19)
	3.08 (1.15)
	3.10 (1.17)
	1.49



	Relationship with children, M (SD)b
	4.70 (6.21)
	4.62 (5.99)
	4.66 (6.10)
	0.56



	Region, %



	Western
	42.21
	40.84
	41.51
	3.71



	Central
	29.20
	28.38
	28.78
	



	Eastern
	28.59
	30.79
	29.71
	



	Observations (N)
	3134
	3274
	6408
	



**p < 0.01, ***p < 0.001.

aFor self-assessed income status, the respondents were asked “What is your relative income level in your local area?” The responses (from very low to very high) were rated on a scale of 1–5.

bFor quality of relationships with children, the respondent was asked about how the relationship was between him/her and each of his/her children in the past 6 months. The response was rated using a 5-point frequency response scale (1 = not close at all, 2 = not very close, 3 = fair, 4 = close, and 5= very close). The relationship state scores for each child were added together. The total score for this question ranged from 1 to 38, with higher scores indicating better quality of relationships with children.





3.2 Results of PSM method

We then conducted propensity score matching in order to select demographically comparable subsamples. The results of the nearest neighbor matching method concerning Internet use status are presented in Table 2. The balance test conducted after matching revealed that the characteristics of the two groups regarding Internet use status were highly comparable, indicating a satisfactory balance between the samples. For example, as shown in Table 3, the age distribution was well balanced across the four age groups (50–59, 60–69, 70–79, and 80+ years) after matching, with all absolute SMDs below the conventional 10% threshold.

TABLE 2 Results for the three PSM methods.


	PSM methods
	Treated (n)
	Control (n)
	ATT
	SE
	T





	Nearest neighbor matching
	1,777
	4,576
	1.30*
	0.61
	2.14



	Radius matching
	1,781
	4,620
	1.06*
	0.51
	1.97



	Kernel matching
	1,783
	4,625
	1.62*
	0.28
	2.24



The full results are available upon request. ATT, average treatment effect on the treated. *p < 0.05.



TABLE 3 Covariate balance for age groups among rural adults before and after matching (SMD, %).


	Age group
	Unmatched
	Nearest neighbor matching
	Radius matching
	Kernel matching





	50–59
	80.9
	2.1
	0.9
	9.3



	60–69
	−41.4
	−2.6
	−0.8
	−6.6



	70–79
	−53.8
	−0.7
	−0.3
	−7.9



	80 years and above
	−19.5
	−0.2
	−0.2
	−2.6



SMD refers to standardized mean differences. Absolute SMD values below 10% indicate adequate covariate balance.



The results of the OLS regression models following propensity score matching are presented in Table 4. For Models 1a−1c, effect sizes were interpreted using a consistent CES-D scale. In population-based research on older adults, differences of around one point on the CES-D scale are commonly considered meaningful, as they reflect perceptible changes in the frequency or intensity of depressive symptoms rather than random fluctuation. Accordingly, coefficients of approximately half a point or more are interpreted as substantively relevant, while differences exceeding one point are viewed as practically significant. First, we examined the results of nearest neighbor matching. Model 1a indicates that, after controlling for other variables, rural left-behind older individuals and older migrants exhibited significantly more severe depressive symptoms and poorer mental health than older individuals whose children had not migrated (left-behind older individuals: β = 0.465, p < 0.05; older migrants: β = 0.965, p < 0.05). In substantive terms, these coefficients correspond to increases of approximately half a point to one point on the CES-D scale, which are commonly regarded as meaningful differences in emotional well-being in population-based studies of older adults.

TABLE 4 OLS model analyzing gender differences in migration status, Internet use status, and mental health among rural older adults (Nearest neighbor matching, 95% confidence interval, standard errors).


	Variable
	Model 1a
	Model 1b
	Model 1c





	Migration status (older adults without child migration = 1)



	Left-behind older adults
	0.465* (−0.047 to 0.977) (0.261)
	0.267 (−0.334 to 0.868) (0.307)
	0.172 (−0.628 to 0.972) (0.408)



	Older migrants
	0.965* (0.057 to 1.873) (0.463)
	0.268 (−0.976 to 1.511) (0.634)
	−0.236 (−2.675 to 2.204) (1.244)



	Internet use status (no = 0)
	−0.679** (−1.182 to −0.175) (0.257)
	−0.954** (−1.540 to −0.368) (0.299)
	−0.936* (−1.775 to −0.098) (0.428)



	Male (female = 0)
	−1.552*** (−1.991 to −1.113) (0.224)
	−1.550*** (−1.89 to −1.111) (0.224)
	−1.470*** (−2.047 to −0.893) (0.294)



	Older adults without child migration × Internet use status



	Left-behind older adults × Yes
	
	0.713† (−0.414 to 1.840) (0.575)
	1.163 (−0.428 to 2.753) (0.811)



	Older migrants × Yes
	
	1.528* (−0.262 to 3.318) (0.913)
	5.022** (1.306 to 8.738) (1.896)



	Older adults without child migration × Internet use status



	× Male



	Left-behind older adults × Yes × Male
	
	
	−0.937† (−3.198 to 1.325) (1.154)



	Older migrants × Yes × Male
	
	
	−4.392* (−8.644 to −0.140) (2.169)



	Age
	−0.031 (−0.070 to 0.009) (0.020)
	−0.032 (−0.071 to 0.007) (0.020)
	−0.033 (−0.072 to 0.007) (0.020)



	Health condition (poor = 1)



	Good
	−6.326*** (−6.833 to −5.818) (0.259)
	−6.321*** (−6.829 to −5.813) (0.259)
	−6.332*** (−6.840 to −5.824) (0.259)



	Fair
	−4.437*** (−5.116 to −3.757) (0.346)
	−4.429*** (−5. 109 to −3.750) (0.347)
	−4.443*** (−5.123 to −3.764) (0.347)



	Years of education
	−0.117*** (−0.172 to −0.061) (0.028)
	−0.116*** (−0.172 to −0.060) (0.028)
	−0.118*** (−0.174 to −0.062) (0.029)



	Marital status (other = 0)
	−2.997*** (−3.658 to −2.336) (0.337)
	−3.011*** (−3.672 to −2.350) (0.337)
	−3.030*** (−3.691 to −2.368) (0.338)



	Health insurance (no = 0)
	−1.595*** (−2.347 to −0.844) (0.383)
	−1.601*** (−2.352 to −0.849) (0.383)
	−1.601*** (−2.353 to −0.850) (0.383)



	Self-assessed income status
	−0.747*** (−0.926 to −0.567) (0.092)
	−0.746*** (−0.926 to −0.566) (0.092)
	−0.745*** (−0.925 to −0.565) (0.092)



	Relationship with children
	−0.047† (−0.096 to 0.002) (0.025)
	−0.047† (−0.096 to 0.002) (0.025)
	−0.047† (−0.096 to 0.002) (0.025)



	Region (western = 1)



	Eastern
	−1.749*** (−2.254 to −1.244) (0.258)
	−1.750*** (−2.255 to −1.245) (0.258)
	−1.756*** (−2.261 to −1.251) (0.258)



	Central
	−1.056*** (−1.595 to −0.516) (0.275)
	−1.057*** (−1.596 to −0.517) (0.275)
	−1.067*** (−1.607 to −0.527) (0.276)



	Constant
	49.769*** (47.142 to 52.397) (1.340)
	49.942*** (47.309 to 52.575) (1.343)
	49.964*** (47.323 to 52.606) (1.347)



	R2
	0.156
	0.156
	0.157



	N
	6,353
	6,353
	6,353



†p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.



We also found that older individuals who used the Internet had less severe depressive symptoms than those who did not, and men had fewer depressive symptoms than their female counterparts (Internet use status: β = 0.679, p < 0.01; gender: β = 1.552, p < 0.001). Taken together, coefficients in Model 1a indicate changes of approximately one half to one and a half points on the CES-D scale, which are generally regarded as meaningful differences in mental health rather than trivial fluctuations. Overall, these findings suggest that Internet use had a statistically positive effect on the mental health of rural older adults, and that rural older men experienced better mental health outcomes than rural older women.

Additionally, significant regional disparities in depressive symptoms were observed. Compared with the western region, older adults residing in the eastern region and central region exhibited significantly lower levels of depressive symptoms (eastern region: β = 1.749, p < 0.001; central region: β = 1.056, p < 0.001). The larger magnitude of the coefficient for the eastern region indicates a more pronounced reduction in depressive symptoms relative to the central region, suggesting a clear regional gradient.

The term for interaction between migration status and Internet use status in Model 1b indicates that, after controlling for other variables, older migrants who used the Internet had more pronounced depressive symptoms than older individuals whose children had not migrated (β = 1.528, p < 0.05). Substantively, this coefficient suggests that the depressive-symptom-reducing effect of Internet use status among older migrants was approximately 1.5 CES-D points weaker than that observed among their counterparts whose children had not migrated. Given that even a one-point difference on the CES-D scale is often considered meaningful in population-based mental health research, this result reflects a non-trivial moderation effect of migration status on the mental health implications of Internet use status. This finding suggests that the positive impact of Internet use status on the mental health of older migrants was less pronounced than that observed among their counterparts whose children had not migrated.

A similar but weaker pattern was observed for left-behind older adults. Although the interaction between Internet use status and left-behind status reached only marginal significance (β = 0.713, p < 0.1), the positive coefficient indicates that the mental health benefits of Internet use status were also attenuated in this group. In magnitude, the interaction effect for left-behind older adults was approximately 0.7 CES-D points, which is notably smaller than that observed for older migrants (β = 1.528). This finding indicates that both left-behind older adults and older migrants who used the Internet exhibited more pronounced depressive symptoms than older adults whose children had not left. In other words, the positive impact of Internet use status on the mental health of rural older adults was strongest for older adults whose children had not migrated and weakest for older migrants. Therefore, these findings provide support for H1.

Figure 1 presents the predictive margins of depressive symptoms (CES-D scores) across migration status, stratified by Internet use status. The interaction plot indicates that the association between migration status and depressive symptoms differs by Internet use status. Among older adults who do not use the Internet, depressive symptoms differ only modestly across migration statuses. In contrast, among Internet users, depressive symptoms differ significantly among migration statuses, suggesting that Internet use status modifies the relationship between migration status and mental health. While Internet use status is generally associated with a lower average level of depressive symptoms, the interaction plot suggests that among older adults experiencing migration-related disruptions, Internet use status may not fully offset the adverse mental health consequences and may even coincide with a higher level of depressive symptoms.


[image: Line graph showing predicted CES-D scores by migration status and internet use status. Three groups are plotted: non-child migrant, left-behind, and migrant. Internet users show an upward trend in CES-D scores across migration statuses, while non-internet users remain relatively stable. Error bars are present.]
FIGURE 1
 Interaction between migration status and Internet use status (Nearest neighbor matching, source: CFPS2020).


Figure 2 further illustrates the three-way interaction among migration status, Internet use status, and gender by presenting predictive margins separately for men and women. Among older men, Internet use status is consistently associated with lower predicted CES-D scores across migration statuses, and the gap between Internet users and non-users remains relatively stable as migration status changes. This pattern suggests that Internet use status provides a protective mental health benefit for men, including those experiencing migration-related disruptions.


[image: Two line charts compare predicted CES-D scores by migration status for males (left) and females (right), separated by internet use status. Male chart shows scores are slightly higher for non-internet users (blue solid line) than internet users (red dashed line) across migration statuses. Female chart shows similar scores for both groups at lower migration statuses, but a steeper increase for internet users (purple dashed line) at highest migration status, while non-users (green solid line) remain stable. Error bars are present on all points. Legend indicates color coding for internet use status.]
FIGURE 2
 Interaction among migration status, Internet use status, and gender (Nearest neighbor matching, source: CFPS2020).


In contrast, among older women, the pattern differs markedly. While Internet use status is associated with slightly lower depressive symptoms among women whose children had not migrated, predicted CES-D scores among female Internet users increase sharply with migration status. In particular, among older migrant women, Internet users exhibit substantially higher levels of predicted depressive symptoms than their non-Internet-using counterparts. This divergence visually demonstrates that the mental health benefits of Internet use status are considerably weaker for women and may even reverse among those experiencing migration-related stress.

Consistent with this visual pattern, the term for the interaction between migration status, Internet use status, and gender in Model 1c indicates that, after controlling for other variables, the depressive-symptom-reducing effect of Internet use status was significantly stronger among older migrant men than among older migrant women (β = −4.392, p < 0.05). Substantively, this coefficient implies that the mental health benefit of Internet use status for older migrant men is more than four CES-D points greater than that for older migrant women. Given that changes of one to two points on the CES-D scale are commonly regarded as meaningful in population-based mental health research, this gender difference represents a strong and practically significant effect. Therefore, these findings provide support for H2.

A similar but more modest gender difference was observed among left-behind older adults. The term for the interaction between Internet use status and gender was marginally significant (β = −0.937, p < 0.1), indicating that the depressive-symptom-reducing effect of Internet use status was approximately one CES-D point greater for left-behind older men than for left-behind older women. As shown in Figure 2, the trajectories of depressive symptoms for male Internet users and non-users remain relatively close among left-behind older adults. Whereas among women, Internet use is associated with higher predicted CES-D scores as migration status shifts from non-migrant to left-behind and then to migrant status. Although smaller in magnitude than the effect observed among older migrants, this pattern suggests a modest but non-negligible gender difference in the mental health returns to Internet use status within left-behind contexts. Therefore, these findings provide support for H3.

Overall, these interaction effects are not only statistically significant but also substantively meaningful. In particular, the gender difference observed among older migrants (clearly illustrated in Figure 2) underscores the importance of considering intersecting social positions, such as migration status and gender, when evaluating the mental health implications of Internet use status in later life.



3.3 Robustness check

We tested additional PSM methods for robustness checks. These methods include radius matching and kernel matching. The results of the matching method concerning Internet use status are presented in Table 2. The covariate balance for age groups before and after matching is presented in Table 3. Overall, the new results from Tables 5, 6 confirm the robustness of the nearest neighbor matching method.

TABLE 5 OLS model analyzing gender differences in migration status, Internet use status, and mental health among rural older adults (Radius matching, 95% confidence interval, standard errors).


	Variable
	Model 2a
	Model 2b
	Model 2c





	Migration status (older adults without child migration = 1)



	Left-behind older adults
	0.486* (−0.080 to 0.955) (0.264)
	0.262 (−0.338 to 0.863) (0.306)
	0.166 (−0.632 to 0.965) (0.407)



	Older migrants
	0.994* (−0.016 to 1.830) (0.471)
	0.272 (−0.975 to 1.518) (0.636)
	−0.209 (−2.654 to 2.236) (1.247)



	Internet use status (no = 0)
	−0.659* (−1.170 to −0.148) (0.261)
	−0.962** (−1.513 to −0.322) (0.304)
	−0.863* (−1.718 to −0.008) (0.436)



	Male (female = 0)
	−1.532*** (−1.974 to −1.089) (0.226)
	−1.523*** (−1.971 to −1.086) (0.226)
	−1.447*** (−2.022 to −0.871) (0.294)



	Older adults without child migration × Internet use status



	Left-behind older adults × Yes
	
	0.800† (−0.490 to 1.825) (0.591)
	0.986 (−0.628 to 2.601) (0.824)



	Older migrants × Yes
	
	1.584* (−0.387 to 3.257) (0.929)
	5.026** (1.269 to 8.783) (1.917)



	Older adults without child migration × Internet use status



	× Male



	Left-behind older adults × Yes × Male
	
	
	−0.850† (−3.032 to 1.617) (1.186)



	Older migrants × Yes × Male
	
	
	−4.521* (−8.829 to −0.213) (2.198)



	Control variable
	Yes
	Yes
	Yes



	R2
	0.155
	0.155
	0.156



	N
	6,401
	6,401
	6,401



†p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.



TABLE 6 OLS model analyzing gender differences in migration status, Internet use status, and mental health among rural older adults (Kernel matching, 95% confidence interval, standard errors).


	Variable
	Model 3a
	Model 3b
	Model 3c





	Migration status (older adults without child migration = 1)



	Left-behind older adults
	0.486* (−0.025 to 0.996) (0.260)
	0.264 (−0.335 to 0.863) (0.305)
	0.168 (−0.629 to 0.950) (0.407)



	Older migrants
	0.994* (0.086 to 1.901) (0.463)
	0.272 (−0.972 to 1.516) (0.634)
	−0.207 (−2.647 to 2.232) (1.244)



	Internet use status (no = 0)
	−0.663** (−1.166 to −0.160) (0.257)
	−0.962** (−1.548 to −0.377) (0.299)
	−0.935* (−1.772 to −0.982) (0.427)



	Male (female = 0)
	−1.526*** (−1.963 to −1.089) (0.223)
	−1.523*** (−1.961 to −1.086) (0.223)
	−1.447*** (−2.021 to −0.873) (0.293)



	Older adults without child migration × Internet use status



	Left-behind older adults × Yes
	
	0.800† (−0.324 to 1.924) (0.573)
	1.206 (−0.381 to 2.792) (0.809)



	Older migrants × Yes
	
	1.584* (−0.204 to 3.712) (0.912)
	4.994** (1.278 to 8.710) (1.896)



	Older adults without child migration × Internet use status



	× Male



	Left-behind older adults × Yes × Male
	
	
	−0.850+ (−3.105 to 1.406) (1.151)



	Older migrants × Yes × Male
	
	
	−4.275* (−8.525 to −0.024) (2.168)



	Control variable
	Yes
	Yes
	Yes



	R2
	0.155
	0.155
	0.156



	N
	6,408
	6,408
	6,408



†p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.





3.4 Further discussion: duration of Internet use

Table 7 presents OLS estimates examining gender differences in the associations between migration status, duration of Internet use, and depressive symptoms among rural older adults. Model 4a reports baseline estimates, while Models 4b and 4c sequentially introduce two-way and three-way interaction terms.

TABLE 7 OLS model analyzing gender differences in migration status, duration of Internet use, and mental health among rural older adults (95% confidence interval, standard errors).


	Variable
	Model 4a
	Model 4b
	Model 4c





	Migration status (older adults without child migration = 0)



	Left-behind older adults
	0.486† (−0.024 to 0.997) (0.260)
	0.284 (−0.305 to 0.872) (0.300)
	0.172 (−0.614 to 0.958) (0.401)



	Older migrants
	1.143* (0.236 to 2.051) (0.463)
	0.502 (−0.704 to 1.709) (0.616)
	0.204 (−2.149 to 2.557) (1.200)



	Duration of internet use
	−0.128* (−0.234 to 0.002) (0.060)
	−0.183** (−0.319 to 0.046) (0.070)
	−0.153 (−0.349 to 0.043) (0.100)



	Male (female = 0)
	−1.540*** (−1.976 to −1.104) (0.222)
	−1.538*** (−1.973 to −1.102) (0.222)
	−1.429*** (−1.994 to −0.864) (0.288)



	Older adults without child migration × Duration of Internet use



	Left-behind older adults × Duration of Internet use
	0.183 (−0.448 to 0.807) (0.135)
	0.276 (−0.096 to 0. 648) (0.190)



	Older migrants × Duration of Internet use
	0.346† (−0.064 to 0.755) (0.209)
	1.042* (0.181 to 1.903) (0.439)



	Older adults without child migration × Duration of Internet × Male use



	Left-behind older adults × Duration of Internet use × Male
	
	−0.205 (−0.737 to 0.326) (0.271)



	Older migrants × Duration of Internet use × Male
	
	−0.849† (−1.831 to 0. 132) (0.501)



	Control variable
	Yes
	Yes
	Yes



	Constant
	45.429*** (44.370 to 46.487) (0.540)
	45.515*** (44.453 to 46.577) (0.542)
	45.510*** (44.433 to 46.587) (0.549)



	R2
	0.158
	0.158
	0.159



	N
	6,408
	6,408
	6,408



†p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.



Model 4a shows that, a longer duration of Internet use was significantly associated with lower CES-D scores (β = −0.128, p < 0.05), indicating that spending more time online was linked to better mental health outcomes on average.

Model 4b introduces interaction terms between migration status and duration of Internet use to assess whether the mental health effects of Internet usage time vary across migration contexts. The interaction between duration of Internet usage and left-behind status was positive but not statistically significant. In contrast, the interaction between duration of Internet use and older migrant status was positive and marginally significant (β = 0.346, p < 0.1), indicating that the mental health benefits associated with longer Internet use are weaker among older migrants than among those whose children had not migrated.

Model 4c further incorporates terms for the three-way interaction among migration status, duration of Internet use, and gender. The interaction term for older migrants was negative and marginally significant (β = −0.849, p < 0.1), indicating that the attenuating effect of longer Internet use on depressive symptoms among older migrants was less pronounced for women than for men. In substantive terms, older migrant men derived greater mental health benefits from longer periods of Internet use than older migrant women. In contrast, the three-way interaction involving left-behind older adults was small and not statistically significant, suggesting limited gender difference in the mental health effects of Internet use duration within left-behind contexts.

Taken together, the results from Table 7 indicate that the association between duration of Internet use and mental health is contingent on both migration status and gender. These findings show some consistency with earlier interaction patterns based on Internet use status and correspond in part to those illustrated in Figure 2, indicating that the psychological implications of Internet engagement in later life differ across intersecting social positions.




4 Conclusion

In our study, we employed the theoretical framework of social capital to examine the experiences of older migrants, left-behind older adults, and older adults whose children had not migrated from rural areas. We specifically investigating whether there were gender differences in how Internet use affects the mental health of these groups. Our study found the following. First, left-behind older adults and older migrants in rural areas had more pronounced depressive symptoms and poorer mental health than older adults whose children had not migrated. Second, the positive impact of Internet use (measured by Internet use status (yes/no) and usage duration) on the mental health of rural older adults varied across different migration statuses. The effects were least pronounced for migrant older adults, followed by left-behind older adults, and most pronounced for older individuals whose children had not migrated. Third, the positive impact of Internet use status on the mental health of migrant and left-behind older women was significantly lower than that observed for their male counterparts. Finally, given the cross-sectional and observational design of this study, the findings should be interpreted as associational rather than causal.



5 Discussion and recommendations

Our findings revealed that the beneficial effects of Internet use on the mental health of rural older men were more pronounced than those for rural older women, which contrasts with the results of Yang et al. (55). Their analysis of individuals aged 60 and above, using CFPS data from 2016 to 2020, concluded that the positive impact of the Internet on older women exceeded that on men. This discrepancy may stem from their finding that the Internet primarily benefits older individuals living in urban areas rather than those living in rural areas, whereas our study focuses specifically on rural older populations. Rural older adults, particularly women, who often rely more on family support networks for their well-being than on Internet usage, exhibit lower levels of Internet acceptance and usage than their urban counterparts.

From a social capital perspective, the nonsignificant interaction between left-behind status and the duration of Internet use suggests that extended online engagement does not substantially alter the structure or accessibility of social resources among left-behind older adults relative to those whose children had not migrated. While Internet access may facilitate the maintenance of existing bonding ties, additional time spent online appears insufficient to generate differentiated mental health benefits across these relatively similar family contexts. The non-significant three-way interaction involving left-behind status, Internet use duration, and gender indicates that prolonged online engagement does not produce substantial gender differences in mental health benefits within left-behind contexts. From a social capital perspective, this finding suggests that Internet use among left-behind older adults primarily reinforces existing bonding ties in a largely gender-neutral manner, limiting the emergence of gender differences in mental health outcomes. These findings suggest that the mental health implications of Internet use in later life are not primarily driven by the duration of online engagement. Instead, they depend more on whether Internet use enables access to, or the restructuring of, social capital under conditions of social disruption.

From a social capital perspective, the finding that Internet use provides fewer mental health benefits for women, especially migrants, reflects gendered processes in the accumulation and conversion of social capital. Internet use does not uniformly translate into psychological benefits; its effects depend on whether online engagement facilitates access to emotionally supportive and meaningful social ties. Older women may face structural constraints that limit their ability to mobilize online resources into mental health protective social capital. This pattern likely results from the combined effects of lower digital literacy, a stronger reliance on traditional family support which is disrupted by migration, and gender differences in patterns of online social capital. Social gender-role theory suggests that older women's psychological well-being is more strongly tied to family-based, face-to-face support (48), making Internet-mediated interactions less effective in compensating for the disruption of core social ties caused by migration. These mechanisms are further amplified among older migrant women, who occupy a doubly disadvantaged position in which migration weakens traditional sources of support while digital technologies offer limited opportunities to reconstruct emotionally supportive networks. Overall, these findings suggest that the mental health implications of Internet use in later life are more closely tied to the social functions that Internet use serves in gendered and migration-specific contexts than to the duration of online engagement.

Taken together, our findings advance understanding of how Internet use, migration status, and gender intersect to shape mental health among rural older adults through gendered processes of social capital. However, these interpretations should be viewed cautiously. The cross-sectional and observational design of this study precludes causal inference. Accordingly, the results should be interpreted as correlational rather than causal. Future research using longitudinal or quasi-experimental designs is needed to clarify causal pathways linking Internet use, migration, gender, and mental health in later life.

The positive impact of the Internet on the mental health of migrant older adults varies by gender and urban–rural backgrounds. This underscores the need for policies and interventions that move beyond uniform approaches and address gendered and migration-specific digital inequalities. Policy efforts should build on the central role that family relationships play in the well-being of rural older women, particularly migrants. Given that family connections are the primary motivation for ICT use among older migrants (56), policies should seek to strengthen the capacity of Internet use to sustain and enhance family-based, emotionally supportive interactions across geographic distance. At the same time, policy interventions should place greater emphasis on addressing the structural conditions that shape older women's ability to benefit from digital technologies. This includes reducing digital inequalities through improved access to age-friendly digital infrastructure, enhancing digital literacy, and providing supportive community-based resources that enable older migrant women to translate online family contact into meaningful social support and mental health benefits.

A central policy priority should be the reduction of digital inequalities through targeted digital literacy interventions. Older migrant women from rural areas often lack nearby family members who can provide informal assistance with technology use, placing them at a disadvantage in acquiring and maintaining digital skills. Community-based, one-on-one or small-group digital literacy programs (delivered through village committees, community centers, or social work agencies) can help address this gap by providing sustained, personalized support tailored to older women with lower socioeconomic status (42, 57). Such programs should emphasize practical, socially oriented Internet use that supports relationship maintenance and emotional well-being, rather than purely technical skills.

Importantly, improving digital skills alone may be insufficient if older adults lack the motivation or confidence to engage with digital technologies (58). Therefore, complementary measures (such as integrating digital training with community activities, peer support networks, or family-mediated participation) are essential to enhance engagement and learning outcomes. For older migrant women from rural areas, combining digital literacy training with broader community support structures can help ensure that Internet use becomes a viable resource for rebuilding social capital and improving mental health.



6 Limitations

This study has several limitations. First, because it relied on cross-sectional data, our findings could only demonstrate correlations between variables rather than establishing cause-and-effect relationships. Consequently, the results should be interpreted with caution, and future research should use longitudinal data to further investigate the causal relationships between these variables. Second, although we considered the selectivity of rural older adults' migration, our methodological approach could not fully address the issue of sample selection due to unobserved heterogeneity. In particular, unmeasured factors such as motivations for migration, digital skills, and cognitive ability may jointly influence migration status, Internet use, and mental health outcomes, potentially biasing the estimated effects. Moreover, older migrants are a heterogeneous group, and differences in migration motivations (e.g., caregiving responsibilities, access to health care, or employment) may shape their social networks and stress levels in distinct ways. The inability to capture such within-group heterogeneity represents an additional limitation and warrants further investigation in future research. Finally, although this study employed two indicators to measure Internet use—whether older adults used the Internet and the duration of Internet use—the measurement of digital engagement remains limited. These indicators do not reflect qualitative dimensions such as Internet use frequency, the specific types of online activities (e.g., communication vs. entertainment) engaged in, digital skills, or digital self-efficacy. These unobserved dimensions may partly explain the observed gender differences and heterogeneous effects across migration groups. Future research should adopt more comprehensive measures of Internet use to better capture the multifaceted nature of digital engagement.
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Introduction: Most of the previous studies have investigated the effect of personal growth initiative on college students’ positive development by using it as a predictor. However, factors that may impact personal growth initiative have not been widely investigated; the underlying mechanism is still unclear.
Methods: By establishing a moderated mediation model, the current study examined the relationship between passive social media use and personal growth initiative as well as the mediating role of self-control and the moderating role of physical activity. A paper-pencil-based survey was performed; the final sample included 476 participants (263 females).
Results: The results demonstrated that passive social media use was negatively correlated with personal growth initiative, and this link is mediated by self-control. Physical activity moderated the impacts of passive social media use on both personal growth initiative and self-control, indicating that the two associations were stronger for individuals with high physical activity levels than for those with low physical activity levels.
Discussion: These results were consistent with the strength model of self-control and, meanwhile, indicated that participating in physical exercise was helpful for buffering the negative effects of passive social media usage on self-control and personal growth initiative. The current study may be conducive to understanding the associations among the study variables, taking effective and suitable measures to improve personal growth initiative, and finally advancing individuals’ positive development.
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1 Introduction

Personal growth initiative is defined as a series of cognitive and behavioral skills that are significant for self-improvement (Robitschek et al., 2012); some scholars also consider it a valuable resource that endows college students to accomplish positive development and facilitate personal growth (Weigold and Robitschek, 2011). Previous studies have found that personal growth initiative can promote the fulfillment of the basic psychological needs such as autonomy, competence, and relatedness (Weigold et al., 2021); therefore, it can protect college students from depression, anxiety, and other psychological distresses (Shigemoto et al., 2025; Weigold et al., 2020); buffer against suicide ideation and addictive behaviors (Robitschek et al., 2022; Yue et al., 2025); promote positive coping styles and, meanwhile, resist negative coping styles (Weigold et al., 2024); and enhance the levels of academic performance, hope, well-being, and life meaning (Kong et al., 2025; Li et al., 2024). Although personal growth initiative has so many benefits for college students, its antecedents have not been widely explored. In fact, only a few studies have investigated its positive antecedents; the negative predictors of personal growth initiative remain unclear. Therefore, researching and eliminating the risk factors of positive personal development and cultivating personal growth initiative among college students have become important concerns within the area of higher education.

Nowadays, in the digital age, the influence of social media on people has been a hot topic among both social scientists and the general public. Although social media brings various conveniences that facilitate our daily lives, the negative impacts that result from problematic usage habits should also be held in high regard. In fact, previous studies have found that passive social media use has caused many detrimental consequences; for instance, upward social comparison during passive social media use can cause negative emotions such as depression and envy; browsing social media before sleeping often leads to low sleep efficiency; poor academic performance is often observed in students who spend large amounts of time and effort on passively using social media; and interpersonal problems are also frequently caused by lacking social skills; people who passively indulge themselves in the virtual world often lack the basic social skills and have weak and low interpersonal relationships (Yue et al., 2022; Zhang et al., 2020). In this way, passive social media use may decrease personal growth initiative. As most of the previous studies were conducted by regarding personal growth initiative as one of the protective factors of problematic social media use, the influence of the latter on the former has not been considered. Thus, the present study aims to examine the impact of passive social media use on personal growth initiative and the underlying psychological mechanism. The results of this study may be conducive to understanding the associations between the study variables, taking effective and suitable measures to improve personal growth initiative, and finally advancing individuals’ positive development.


1.1 The association between passive social media use and personal growth initiative

Passive social media use refers to the behavior that individuals merely browse the content created and posted on social media by others without interactions with the owner (Verduyn et al., 2017). Passive social media use is also known as lurking, which is defined as browsing social media content with no direct exchanges (Amichai-Hamburger et al., 2016; Gazit et al., 2018). Although, to the best of our knowledge, there is no research that has directly investigated the association between passive social media use and personal growth initiative, some findings provide useful information that may be helpful for understanding the relationship between the two study variables. Previous scholars indicated that social media addiction is a detrimental consequence of passive social media use and, meanwhile, a significant antecedent of personal growth initiative (Brailovskaia and Margraf, 2022; Yue et al., 2025). Researchers suggested that individuals, especially the passive users, who spend a lot of time on the social media platforms or applications may have little time and effort to improve themselves and may neglect various opportunities for personal development (Hall and Liu, 2022; Roberts and David, 2023). Some studies have also confirmed that passive social media use brings about various psychological distresses such as depression, stress, loneliness, and so on (Zhang et al., 2020). These negative ramifications will limit the users’ horizons, reduce their self-efficacy, and hinder their intentions and behaviors to better themselves. Besides, the control-value theory posits that individuals’ emotions can significantly impact their activity achievements, and negative experiences often lead to failures in learning (Pekrun, 2024). Since negative rather than positive information spreads more rapidly and widely on social media (Tsugawa and Ohsaki, 2015), and personal growth initiative is a set of cognitive and behavioral skills that need to be learned, therefore, people who browse social media more frequently may be more impacted by the negative messages such as the news about unemployment, qualification inflation, social injustice, and so on. According to the control-value theory, this will hinder their abilities to learn the personal growth skills. Based on the findings and considerations of prior researchers, the present study hypothesizes that passive social media use is negatively correlated to personal growth initiative.



1.2 The mediating effect of self-control

Previous studies have found that passive social media use is negatively correlated with self-control, and it can significantly and positively predict impulsive behavior (Zhang S. et al., 2025; Zhang J.-Y. et al., 2025; Zheng et al., 2024). Some researchers also argued that the addictive nature of social media, such as endless scrolling and instant gratification, may also hurt people’s self-control and goal achievement (Shaji et al., 2023). Besides, prior scholars have suggested that passive social media users often compare themselves with others they regard as superior; this action can bring them various negative emotions such as depression, stress, and social anxiety. Meanwhile, negative news and messages (such as unemployment) contained in social media will also make passive users experience frustration and disappointment; all these impacts can contribute to the reduction of self-control as well (Wang et al., 2025; Zhang et al., 2020). On the one hand, according to social learning theory, people often learn impulsive behaviors through observation, imitation, and reinforcement (Bandura and Walters, 1977). When they see their peers or friends get positive comments, show some beautiful things, or have some novel experiences on social media, they may also have the desire to do so and exhibit impulsive behaviors. In the long run, through positive reinforcement, their self-control capacity will be gradually decreased. On the other hand, the strength model of self-control posits that self-control is a limited resource that can be consumed through attempts to regulate thoughts and manage emotions (Baumeister et al., 2007). Therefore, individuals’ self-control capacity will be depleted through regulating these adverse thoughts and feelings. Consequently, they will have low levels of self-control.

When self-control is impaired by the reinforcement of the impulsive behaviors or the depletion of the self-control resource, individuals often have poor performance in the subsequent tasks, and they may be easily influenced by various temptations and cannot insist on the long-term goals (Baumeister, 2018). Findings of several studies support this viewpoint by showing that self-control mediates the link between trait anxiety and academic achievement (Shi and Ma, 2021), between social exclusion and time discount rate (Yang P. et al., 2024; Yang X. et al., 2024), and between childhood trauma and adolescent game addiction (Zhong et al., 2023). Since personal growth initiative includes a set of behavioral and cognitive skills that need to be acquired through persistent efforts and overcoming various difficulties, individuals whose self-control is decreased will be unlikely to be successful in learning and striving for self-improvements and will not have a high level of personal growth initiative. In fact, prior researchers have indicated that self-control has a direct positive effect on personal growth initiative (Huang, 2022; Tang, 2024). Therefore, the current study assumes that when self-control capability is diminished by lots of problematic behaviors and negative experiences, personal growth initiative will also be decreased.

From what has been mentioned above, it is reasonable to hypothesize that self-control may mediate the link from passive social media use to personal growth initiative.



1.3 The moderating effect of physical activity

Previous scholars have shown that by elevating the densities of dopamine, serotonin, and norepinephrine, physical activity can contribute to relieving negative emotions and promoting positive emotions (Li et al., 2022; Voss et al., 2011). Some researchers have also found that physical activities in school or community environments can promote individuals’ interactions with the surrounding interpersonal environment and help them establish positive connections; these benefits are conducive to improving social competence, interpersonal relationships (Hu et al., 2025), and psychological capital (Dong et al., 2023). All these physiological and interpersonal advantages make physical activity a significant factor that can buffer the impacts of problematic mobile phone use on depression (Tao et al., 2020), stressful life events on self-worth (Zheng et al., 2023), time anxiety on sleep quality (Sun L. et al., 2024; Sun Z. et al., 2024), and perceived discrimination on self-esteem and on mental health (Yang P. et al., 2024; Yang X. et al., 2024). Since physical activity may diminish various adverse consequences of passive social media use and may contribute to individuals’ positive development, it is possible that it can moderate the association between passive social media use and personal growth initiative.

Based on the strength model of self-control (Baumeister et al., 2007), prior studies have confirmed that regular physical activity can increase the self-control resource and promote the restoration of this resource (Wei, 2023); some scholars have also demonstrated that physical activity can increase blood flow and oxygen uptake, which will promote the elevation of cognitive control (Zheng et al., 2023). In addition, previous researchers found that executive function, especially the inhibitory control ability, can be enhanced through acute or chronic physical activity (Montalva-Valenzuela et al., 2022). In fact, the positive effect of physical activity on self-control has been confirmed by prior studies (Dong et al., 2023; Du and Zhang, 2022). Combined with the discussion in the prior paragraph, it is reasonable to hypothesize that physical activity can moderate the association between passive social media use and self-control.



1.4 The present study

Based on the control-value theory and the strength model of self-control (Baumeister et al., 2007; Pekrun, 2024), passive social media use may bring about various negative emotions and experiences that may (1) contribute to the decrease of acquiring the skills for personal growth and (2) deplete individuals’ self-control capacity. Because previous studies have demonstrated that physical activity can benefit self-control and is positively correlated with personal growth initiative, it may buffer the negative impacts of passive social media use on self-control and personal growth initiative.

From what has been mentioned above, a moderated mediation model was established to test the associations between passive social media use and personal growth initiative as well as the underlying psychological mechanism (Figure 1). The main hypotheses were listed as follows: (1) passive social media use and personal growth initiative; (2) self-control mediated the link from passive social media use to personal growth initiative; and (3) physical activity moderated the association from passive social media use to self-control and from passive social media use to personal growth initiative.
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FIGURE 1
 The moderated mediation model.





2 Methods


2.1 Participants

The study was approved by the ethics committee of the College of Physical Education, Inner Mongolia Normal University. Participants were recruited from 5 universities in the Inner Mongolia Autonomous Region. A paper-and-pencil-based survey was conducted to collect data. Questionnaires were distributed in the after-school time. When the after-school bell rang, the teacher (researcher) asked the students whether they would like to participate in the current research. Individuals who intended to participate were kept in the classroom, and those who refused to join were allowed to leave the classroom. Next, before sending out the questionnaires, all the students in the classroom were told that the survey was anonymous, the information they provided would be used only for scientific research and would be kept confidential, they could withdraw from the survey at any time they would like, and there would be no adverse impact on them. Then the researcher distributed the questionnaires to the students one by one. Informed consent was presented on the first page of the questionnaire. Participants were asked to read the informed consent before starting to fill out the questionnaires. Their data would be used in the analysis only when they chose the “I agree” option at the end of the informed consent.

Originally, 600 questionnaires were sent out; 563 questionnaires were received. After removing 87 invalid ones, finally, 476 participants’ responses were used in the formal data analyses. There were 213 males and 263 females. The average age of these college students was 20.26 ± 1.66 years old, ranging from 18 to 25 years.



2.2 Measurements


2.2.1 Passive social media use

Passive social media use was measured by the surveillance use scale (Tandoc et al., 2015). Since this instrument had been validated in a Chinese context, the Chinese version of the scale was employed (Liu et al., 2017). This instrument consisted of 4 items; participants were asked to rate each item on a 5-point Likert scale ranging from 1 (never) to 5 (very often). Higher sum scores on this scale indicated greater levels of passive social media use. This scale had been used in much previous research (Han et al., 2025; Sun L. et al., 2024; Sun Z. et al., 2024; Zhang and Zeng, 2023). In the present study, the Cronbach’s α coefficient of this scale was 0.826.



2.2.2 Personal growth initiative

Personal growth initiative was assessed by the personal growth initiative scale-II (Robitschek et al., 2012). Since this instrument had been validated in a Chinese context, the Chinese version of the scale was employed (Xu et al., 2019). This scale included 16 items rated on a 6-point Likert scale (0 = Disagree Strongly to 5 = Agree Strongly). A higher total score on this scale indicated a higher degree of personal growth initiative. This scale had been used in much previous research (Robitschek et al., 2022; Seidman et al., 2022; Yue et al., 2025). In the current study, the Cronbach’s α coefficient of this scale was 0.900.



2.2.3 Self-control

Self-control was measured by the brief self-control scale (Morean et al., 2014). This scale contained 7 items. All the items were scored on a 5-point Likert scale ranging from 1 (not at all) to 5 (very much), except for 4 items that were reverse-scored. Higher total scores on this scale suggested higher levels of self-control. This scale had been validated and used in previous research (Wang, 2025; Yue et al., 2022). In the present study, the Cronbach’s α coefficient of this scale was 0.721.



2.2.4 Physical activity

Physical activity was assessed by the physical activity rating scale-3 (Liang and Liu, 1994). This scale had 3 items assessing the intensity, frequency, and duration of physical activity. These items were rated on a 5-point scale. The total score is calculated by using the equation: intensity × frequency × duration. A higher total score suggested a higher level of physical activity. This scale had been validated and used in previous research (Gong et al., 2023; Ke et al., 2024; Zhu et al., 2024). In the present study, the Cronbach’s α coefficient of this scale was 0.642.




2.3 Statistical analyses

Descriptive statistics and correlation analyses were conducted by using SPSS; the mediating effect of self-control and the moderating effect of physical activity were examined by employing the SPSS Process Macro (Models 4 and 8). To assess the statistical significance of the mediation and the moderation effects, the bootstrap method with 5,000 resamples was used to evaluate the 95% bias-corrected confidence intervals of the conditional direct and indirect effects. If the 95% confidence interval did not include zero, the effect was considered significant.




3 Results


3.1 Descriptive statistics

The results of the descriptive statistics and correlation analyses were presented in Table 1. Passive social media use was negatively correlated with self-control (r = −0.291, p < 0.01), personal growth initiative (r = −0.404, p < 0.01), and physical activity (r = −0.164, p < 0.01). These results meant that passive social media users were more likely to have lower levels of self-control, physical activity, and personal growth initiative. Self-control was positively correlated with physical activity (r = 0.471, p < 0.01) and personal growth initiative (r = 0.367, p < 0.01). That is, people with high levels of self-control tend to have high levels of physical activity and personal growth initiative. Personal growth initiative was positively associated with physical activity (r = 0.308, p < 0.01). This indicated that students with high levels of physical activity were more likely to have high levels of personal growth initiative than those with low levels of physical activity.


TABLE 1 Descriptive statistics and correlation analyses.


	Variables
	M
	SD
	1
	2
	3
	4

 

 	1. PSU 	11.08 	3.63 	1 	 	 	


 	2. SC 	23.07 	4.05 	−0.291** 	1 	 	


 	3. PA 	19.46 	22.05 	−0.164** 	0.471** 	1 	


 	4. PGI 	59.78 	15.60 	−0.404** 	0.367** 	0.308** 	1





PSU, Passive social media use. SC, Self-Control. PGI, Personal Growth Initiative, PA, Physical Activity. **p < 0.01.
 



3.2 Common method bias test

To detect the possible common method bias, the Harman’s single-factor test was performed, and the results demonstrated that the first extracted factor explained 26.73% of the variance of all items, and this value was smaller than the 40% threshold (Podsakoff et al., 2003), indicating that there is no serious common method bias in the current study.



3.3 The mediating effect of self-control

By using the PROCESS macro (Model 4), the mediating effect of self-control was tested. The results suggested that passive social media use was negatively correlated with personal growth initiative (b = −1.400, p < 0.01) and self-control (b = −0.325, p < 0.01), indicating that higher levels of passive social media use could significantly and negatively predict personal growth initiative and self-control. Self-control was positively associated with personal growth initiative (b = 1.048, p < 0.01), demonstrating that higher levels of self-control could significantly and positively predict personal growth initiative. The direct effect of passive social media use on personal growth initiative was significant (b = −1.400, 95% CI = [−1.754, −1.042]), and the indirect effect of self-control was significant as well (b = −0.341, 95% CI = [−0.490, −0.212]). Thus, self-control partially mediated the link between passive social media use and personal growth initiative, indicating that passive social media use could directly predict personal growth initiative and could indirectly predict personal growth initiative through self-control (Table 2).


TABLE 2 The results of the mediating effect of self-control.


	Effect
	b
	95%CI



	Lower
	Upper

 


	Direct effect


 	PSU → PGI 	−1.398 	−1.754 	−1.042


 	PSU → SC 	−0.325 	−0.421 	−0.229


 	SC → PGI 	1.0480 	0.729 	1.367



	Indirect effect


 	PSU → SC → PGI 	−0.341 	−0.490 	−0.212





PSU, Passive social media use. SC, Self-control. PGI, Personal growth initiative, PA, Physical activity. **p < 0.01.
 



3.4 The moderating effects of self-control

By employing the PROCESS macro (Model 8), the moderating effect of self-control in the associations between passive social media use and self-control and the link between passive social media use and personal growth initiative were examined. The results were displayed in Table 3.


TABLE 3 The results of the moderated mediation model.


	Effect
	b
	95%CI



	Lower
	Upper

 


	Outcome variable: self-control


 	Age 	0.123 	−0.724 	0.318


 	Gender 	0.483 	−0.166 	1.132


 	PSU 	−0.345** 	−0.461 	−0.229


 	PA 	0.031 	−0.110 	0.073


 	PSU x PA 	0.005* 	0.001 	0.008



	Outcome Variable: Personal growth initiative


 	Age 	0.357 	−0.409 	1.1229


 	Gender 	−0.6343 	−3.180 	1.912


 	PSU 	−1.709** 	−2.180 	−1.238


 	SC 	0.715** 	0.361 	1.070


 	PA 	−0.042 	−0.206 	0.122


 	PSU × PA 	0.015** 	0.001 	0.030



	Conditional indirect effect(s) of PSU on PGI


 	M – 1 SD 	−0.244 	−0.391 	−0.114


 	M + 1 SD 	−0.113 	−0.239 	−0.018





PSU, Passive social media use. SC, Self-control. PGI, Personal growth initiative, PA, Physical activity. *p < 0.05; **p < 0.01.
 

After controlling for gender and age, passive social media use was negatively associated with self-control (b = −0.345, p < 0.01), and this effect was moderated by physical activity (b = 0.005, p < 0.05, ΔR2 = 0.009). The plot of the association between passive social media use and self-control at two levels of physical activity (M – 1 SD and M + 1 SD) was presented in Figure 2. The negative association between passive social media use and self-control was weaker for individuals with high physical activity (1 SD above the mean) than for individuals with low physical activity (1 SD below the mean).

[image: Line graph showing the relationship between self-control and passive social media use for two groups: low positive affect (dashed line) and high positive affect (solid line). As passive social media use increases, self-control decreases more sharply for the low positive affect group compared to the high positive affect group.]

FIGURE 2
 The relationship between passive social media use and self-control at two levels of physical activity.


The results further indicated that personal growth initiative was significantly predicted by both passive social media use (b = −1.709, p < 0.01) and self-control (b = 0.715, p < 0.01); the effect of passive social media use on personal growth initiative was moderated by physical activity (b = 0.015, p < 0.01). The figure of the association between passive social media use and personal growth initiative at two levels of physical activity (M – 1 SD and M + 1 SD) was presented in Figure 3. The negative association between passive social media use and personal growth initiative was weaker for individuals with high physical activity (1 SD above the mean) than for individuals with low physical activity (1 SD below the mean).

[image: Line graph comparing personal growth initiative with passive social media use, showing two lines: dashed for low positive affect and solid for high positive affect. Both lines decline, with high positive affect showing a less steep decrease.]

FIGURE 3
 The relationship between passive social media use and personal growth initiative at two levels of physical activity.





4 Discussion

By employing the SPSS Process Macro (Models 4 and 8), the current study explored the associations between passive social media use, self-control, personal growth initiative, and physical activity. The main findings and implications are presented below.


4.1 The association between passive social media use and personal growth initiative

The results of the data analyses showed that passive social media use was negatively linked to personal growth initiative. The reason may lie in the following facts. Firstly, passive social media users often browse numerous online content, such as short videos and posts, absentmindedly and with high frequency. On the one hand, constantly dealing with fragmented information will cause the brain to become accustomed to immediate gratification and rapid switching, which makes it intolerant of the growth process that requires a long-term investment (such as learning a language or mastering a skill) to achieve rewards (Li et al., 2025). On the other hand, passively accepting ready-made viewpoints will reduce the opportunities for independent thinking and problem-solving, thereby weakening the metacognitive abilities necessary for personal growth. Secondly, social media users are often inevitably impacted by the recommendation algorithms that can infinitely prolong the users’ residence time. In this way, their time that could have been used for learning skills and exercise will be consumed by endless social media use (Hall and Liu, 2022; Kraut et al., 1998), and meanwhile, a large amount of information will also occupy the users’ working memory, making them feel mentally exhausted and leaving them with no energy to think and plan their personal growth. At last, personal growth initiative requires the users to be screenwriters of their own lives, while passive social media use makes them observers of others’ lives. In this way, compared with normal users, individuals who are high in passive social media use will have fewer chances to figure out their personal growth directions and goals, and their social values and social behaviors will be distorted. Such as by upward social comparison, they will get more anxiety, depression, learned helplessness, and materialism (Chen and Pu, 2022; Jameel et al., 2024; Son and Heo, 2020). According to the control-value theory, these adverse experiences and undesirable value orientations will negatively impact students’ acquisition of the personal growth skills (Pekrun, 2024). From what has been mentioned above, the association between passive social media use can be understood.



4.2 The mediating effect of self-control

In the current study, passive social media use was negatively correlated with self-control. This result contributes to the literature by suggesting that self-control can be decreased by passive social media use, and it was partially in line with previous studies indicating that passive social network site usage is negatively correlated with self-control, and it can positively predict compulsive behavior (Chen et al., 2022; Zheng et al., 2024). This may be because, according to the Zeigarnik effect (Zeigarnik, 1938), unfinished or interrupted tasks ‌often trigger psychological tension, which people seek to resolve by reaching closure. In fact, the fragmented nature of social media information is just like the incomplete cognitive tasks, which the passive users seek to achieve, consciously or unconsciously, through endlessly scrolling (Zeba et al., 2026). In the long run, these compulsive usage habits will decrease their self-control capacities. Secondly, according to the stimulus-organism-response framework, social media’s unique features may deprive the possibility of self-control. Algorithmic personalization and infinite scrolling often make users exposure to repetitive triggers (Park and Jung, 2024). In this way, endlessly scrolling will take the place of deeply thinking; high frequency and intensity of stimulations make it hard for the users to generate self-control intentions, which may decrease their self-control levels. Thirdly, by engaging in the posters’ narratives, passive users’ mental energy will be consumed by empathizing, evaluating, and identifying with the stories of others (Tyrväinen et al., 2025), and they will also experience envy, loneliness, stress, depression, and other negative emotions through upward social comparison (Li and Ma, 2019; Wang et al., 2019; Zhang et al., 2020). According to the strength model of self-control (Baumeister et al., 2007), self-control resources can be depleted through efforts to regulate thoughts, manage emotions, and resist various temptations, and the lack of rest (sleep) will hinder people from recovering from the depleted status. Therefore, the detrimental consequences resulting from passive social media use can reduce people’s self-control capacities.

In terms of the association between self-control and personal growth initiative, researchers have found that previous exertion of self-control may undermine the performance that requires self-control in the consecutive tasks; this will not only decrease the motivation and persistence but also increase the possibility of failure in attaining the preset goals (Chow et al., 2015). Thus, when individuals’ self-control capacities are depleted by numerous negative outcomes originating from passive social media use, they may have low levels of personal growth initiative. Besides, previous scholars have demonstrated that self-control completely mediates the association between the functional connectivity between the left dorsolateral prefrontal cortex and the right inferior temporal gyrus and achievement motivation (Yang et al., 2025). That is to say, a low level of self-control often originates from a weak functional connectivity between the two brain areas, and this will further decrease their motivations to make plans and learn the skills for active self-improvement. In addition, according to the regulatory focus theory, there are two cognitive–motivational systems that direct individuals’ goal pursuit behaviors – the promotion system and the prevention system (Higgins, 1997). Promotion-focused individuals are often preoccupied with pursuing ideals, hopes, and achievements, while a prevention-focused person often takes the avoidance goal pursuit strategies and engages in vigilance, responsibilities, and ought. Previous studies have verified that people with low self-control tend to adopt prevention-focus orientation (Cheung et al., 2014). This defensive strategy will hinder them from taking actions to improve themselves, manifesting as low personal growth initiative.



4.3 The moderating effect of physical activity

The results of the current study indicated that physical activity moderated the links from passive social media use to self-control and to personal growth initiative. This implies that passive social media use with higher physical activity is less likely to have lower levels of self-control and personal growth initiative. In terms of self-control, this may be because by facilitating the efficient activation of the prefrontal cortex, stimulating neuron growth, and consolidating synaptic connections, physical activity can effectively promote the improvement of executive function, especially inhibitory control (Matrisciano et al., 2025); and by altering the brain’s structure and function and increasing levels of dopamine, serotonin, and norepinephrine, physical activity can contribute to the relief of depression, stress, loneliness, and other negative emotions (Wang et al., 2024). In this way, individuals’ self-control capacities will be improved, and the impact of passive social media use on self-control will be buffered. Besides, physical activities provide a sense of competence through skill improvement, an experience of belonging through team participation, and a feeling of autonomy through making their own decisions (Xu et al., 2021). The satisfaction of the basic psychological needs will also decrease individuals’ dependence on social media and promote the enhancement of self-control (Gilbert et al., 2023; Zhang S. et al., 2025; Zhang J.-Y. et al., 2025). In addition, through physical activities, an individual’s evaluation criteria will be transformed from upward social comparison to self-reference (today I am better than yesterday’s me) (Liu and Miao, 2024). The shift of the evaluation framework will reduce the sensitivity and reliance on social comparisons, and in this way, the negative effects of passive social media uses (such as social comparison) on self-control will also be decreased. From what has been mentioned above, the buffering effect of physical activity on the link from passive social media to self-control can be understood.

As far as personal growth initiative is concerned, just as what has been mentioned above, while passive social media use places the users in the position of “spectators of others’ stories,” physical activity will reposition them as “the authors of their own stories” (Xu, 2025). Through physical exercise, people may have more subjective consciousness, accept themselves, like themselves, and become stronger and more energetic to cope with various tasks in their daily lives (Xu, 2025). In this way, they will gradually engage in the process of positive self-development. Besides, according to the identity theory, when a person’s actions are consistent with their identity, their actions will become more persistent and proactive (Ren et al., 2024; Stets and Burke, 2000). Therefore, through participating in physical exercise, individuals’ identity narratives (I’m an active, optimistic, and high-self-control person) will be gradually formed, strengthened, and internalized, and this identity will also promote their personal growth motivations and behaviors. In addition, some previous studies have indicated that individuals with high physical activity tend to have higher quality interpersonal relationships and be trusted by people around them (Chen et al., 2020; Qin and Dong, 2017); it can enhance participants’ self-esteem, self-efficacy, achievement motivation, and life satisfaction (Cao et al., 2025). Therefore, by offering social resources and boosting the intentions and behaviors of self-improvement, physical activities may contribute to individuals’ positive personal growth and may buffer the negative influence of passive social media use on personal growth initiative. Specifically, because compared with low- or high-intensity exercises, many previous studies have consistently suggested that regular (about 3 times per week) exercise with moderate intensity often has the best effects on people’s self-control and mental health (Herbert, 2022; Nakagawa et al., 2020; Xu et al., 2022). Therefore, in the current study, regular moderate-intensity exercises were suggested for college students.




5 Conclusion

The current study explored the association between passive social media use and personal growth initiative. The results suggested that passive social media use was negatively linked to personal growth initiative; this association was mediated by self-control. Besides, physical activity moderated the detrimental influences of passive social media use on self-control and personal growth initiative. Based on the findings of the present study, social media users are encouraged to decrease the time and intensity of passive social media use and actively participate in physical activities, especially regular moderate-intensity exercises, which may be conducive for enhancing the strength of self-control and facilitating the development of personal growth initiative.



6 Implications

Firstly, this study showed that passive social media use had an adverse effect on students’ personal growth initiative. This may be because passive social media use can lead to addictive use habits, which take over students’ time and efforts for actively personal growth, or continually browsing the negative information that is delivered by social media makes college students frustrated about their daily lives and disappointed about their future. Therefore, encouraging students to reduce their social media usage time and intensity may be an effective way to promote their positive development.

Secondly, the results indicate that passively browsing social media may hurt students’ self-control. Whether this result comes from the reinforcement mechanisms of media platforms or the negative emotions elicited by the undesirable information delivered by social media, it indeed enlightens us that decreasing the “passive media time” may protect our self-control capacities. Since social media has been widespread in our daily lives, these results imply college students should use this platform temperately so that it can play a constructive rather than destructive role. Besides, this result also demonstrates that self-control is vulnerable to various life events such as passive social media use. Thus, taking measures to avoid the unnecessary trifles and the undesirable information that may deplete our energy may benefit the success in the right things that we must face in daily life.

At last, although physical activity significantly buffered the negative effects of passive social media use on self-control and personal growth initiative, the former was still negatively correlated with the latter, even at the high level of physical activity. This may be because college students often spend more time on browsing social media rather than on exercise. Therefore, encouraging students to participate in regular moderate-intensity physical activity, and meanwhile taking measures to reduce their social media usage time and intensity, would be more effective for their positive personal growth.



7 Limitations and recommendations

Firstly, in the current study, all variables were evaluated based on self-reported data. Future research is encouraged to examine these results by using objective data, such as measuring passive social media use by means of social media use time and using accelerometers to measure participants’ physical activity levels. Secondly, this study was conducted by using a cross-sectional design; this may limit causal inference. Thus, longitudinal design is suggested to be employed to test the robustness of these results in future research. At last, participants in this study were college students; this may limit the generalization of the results. Future researchers are recommended to use other samples, such as students in primary school or middle school; this may be helpful for examining and generalizing the results in the present study.
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Note. Resilience was measured using the Connor-Davidson Resilience 10 scale. The y-axis reflects the range of possible scores:
0-29=low, 30-36=moderate, 37-40=high. Error bars represent 95% CIL.
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Note. Compassion satisfaction, Secondary traumatic stress, and Burnout were measured using the Professional Quality of Life
scale. The y-axis reflects the range of possible scores: 10-22=low, 23-41=moderate, 42-50=high. Exror bars represent 95% CI.






OPS/images/fpsyg-16-1626175/fpsyg-16-1626175-g001.jpg
0‘ 2 gtk*

Shyness(T2)

0.24™

0.14 7

0.24™ #

e

Loneliness(T2)

0.067
PRl s

Shyness(T3)

.5 o

0.15°

0.15°
Shyness(T1)
\
1 N Ng A
0.03
0.29™ \
y 0.13' A\
: 0.327 >
Loneliness(T1) —
T 0.19"
0.34™
0.16™
h 4 D2
MPA(T1) 535=

MPA(T2)

£ &y

Loneliness(T3)

012

MPA(T3)






OPS/images/fpsyt.2025.1666543/fpsyt-16-1666543-g003.jpg
3 BH

Mean Resilience
8

15

10

T0 T T2

Timepoint

Note. Resilience was measured using the Connor-Davidson Resilience 10 scale. The y-axis reflects the range of possible scores:
0-29=low, 30-36=moderate, 37-40=high. Error bars represent 95% CIL
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Note. Perceived Stress was measured using the Perceived Stress Scale. The y-axis reflects the range of possible scores: 0-13=low,
14-26=moderate, 27-40=high. Error bars represent 95% CI.
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Note. Compassion satisfaction, Secondary traumatic stress, Burnout were measured using the Professional Quality of Life scale.
The y-axis reflects the range of possible scores: 10-22=low, 23-41=moderate, 42-50=high. Error bars represent 95% CI.
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