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Introduction: The rise of short video applications has become a defining feature of modern digital media consumption, drawing increasing attention from researchers due to issues related to short video addiction. While earlier studies have examined the perceived stress as a cause of short video addiction, there is limited understanding of the potential mechanisms underlying the relationship between these two variables. Building on compensatory Internet use (CIU) theory, this study introduces an extended model (E-CIU) to explore how stress, compensatory motivations (i.e., social interaction and relaxing entertainment), and affective responses (i.e., immersion and attitude) relate to short video addiction. This study also examines differences between the age groups.

Methods: Data from 319 Chinese short video users were tested applying partial least squares structural equation modeling (PLS-SEM) and PLS-SEM multigroup analysis.

Results: Findings indicate that stress, immersion, and attitude each contribute positively to short video addiction. Stress is linked to both social interaction and relaxing entertainment. While both factors positively affect attitude toward short videos, only relaxing entertainment enhances immersion. Results confirmed the perceived stress indirectly influences short video addiction through a serial mediating pathway comprising motivations and affective responses. Moreover, the study shows that perceived stress influences social interaction, relaxing entertainment influences attitude and immersion, and social interaction influences immersion across all age groups. The study further identified variations in how different groups experience the relationship between stress and addiction, stress and relaxation, attitude and addiction, and immersion and addiction.

Discussion: Consequently, this study enriches the understanding of the E-CIU as a new theoretical model of short video addiction. These insights offer practical recommendations for short video applications to address user engagement and addiction more effectively.
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1 Introduction

In recent years, individuals have increasingly faced stress from various aspects of modern life, including personal, professional, academic, familial, and social domains. Stress is generally understood as a state where external demands exceed internal resources, triggering the neuroendocrine stress response, which can lead to anxiety, depression, and other negative emotional states (Lazarus, 1993). To manage these pressures, individuals often turn to different coping strategies. Online media has become a popular and effective method for stress relief, encompassing video games, social network sites, and general internet (Cannito et al., 2022; Huang et al., 2021; Qin et al., 2022; Velezmoro et al., 2010; Zhang et al., 2019). Short videos, with their characteristics of mobility, interactivity, easy access, and diverse content, greatly satisfy the multiple needs of Chinese netizens and rapidly develop into a “new favorite” of online media for daily usage (Jiang and Yoo, 2024). The 53rd China Internet Network Information Center Statistical Report on Internet Development reveals that as of December 2023, there are 1, 053 billion short video users in China, constituting 96.4% of the total number of internet users (China Internet Network Information Center, 2023). Moreover, the China Network Audio-Visual Development Research Report discloses that people spend approximately 151 min daily watching short videos (National Radio and Television Administration, 2024). In light of such excessive use, issues of short video addiction have surfaced (Zhang et al., 2019). Short video addiction can be described as “a condition in which individuals invest considerable time using short video apps, despite encountering adverse outcomes” (Qu et al., 2024, p.1), which precipitates a plethora of negative consequences for users, including increased depressive symptoms, reduced subjective wellbeing, and deteriorated parent–child relationships (Mu et al., 2022; Jiang and Yoo, 2024; Qu et al., 2024).

Existing research indicates a significant positive correlation between stress and short video addiction (Mu et al., 2022; Huang et al., 2021; Liu et al., 2021; Zhang et al., 2019). This addiction is seen both as a compulsive behavior resulting from loss of self-control (Chak and Leung, 2004; Kim et al., 2017) and a conscious self-compensation strategy to manage negative emotions (Kardefelt-Winther, 2014a; Shen and Williams, 2011). The former provides an approach for researching the relationship between self-control and addiction, while the latter allows an empirical examination of how negative emotion influences addictive behavior within a compensatory approach. This paper would prefer the latter approach. Meanwhile, researchers suggest that the stress-short video addiction link can be explained by metacognition and self-compensatory motives (i.e., escape and coping motives) (Huang et al., 2021; Liu et al., 2021; Sun et al., 2024). However, prior studies have not taken into account the associations of affective responses and their mediating roles between stress and short video addiction. The answer to this key question would help us further understand the mechanism underlying the influence of stress on short video addiction. Furthermore, individuals across different age groups exhibit varying cognitions and responses to stress and short video addiction. On the one hand, these differences arise from the distinct pressures faced by each age group, as well as their varying levels of pressure perception (Birditt et al., 2021). On the other hand, speculation of “addiction varies with age” by Lu et al. (2022) suggesting that the degree of addiction also differs among individuals at various life stages. Previous studies neglected the potential influence of age as a moderating role. Specifically, we would explore whether there were differences in the relationship between stress and short video addiction in age groups (i.e., adolescents, emerging adulthood, adulthood).

The compensatory internet use (CIU) theory provides a suitable framework for addressing the mechanisms between stress and addiction as a core research question. This model has gained wide acceptance in the addiction field (e.g., Gong et al., 2021; Stanković et al., 2021; Kardefelt-Winther, 2014a, b). Base on the conventional CIU model, this study proposes an extended compensatory internet use model (E-CIU), introducing the key variables of affective responses (i.e., attitude and immersion) and further exploring their relationship with perceived stress, compensatory motivations, and short video addictive behavior. More specifically, the current research aims to address two main questions within the E-CIU framework: (1) examining the effects of stress, compensatory motivations and affective responses on short video addiction; (2) exploring how the age groups moderate the relationship between these variables above.



2 Theoretical background


2.1 The compensatory internet use theory (CIU)

Compensatory internet use theory focuses on explaining why individuals become addicted to the internet (Kardefelt-Winther, 2014a). The theory suggests that individuals may compensate in the online world for unmet needs in real life. When people’s negative emotions cannot be effectively vented in real life, individuals may use the internet as an escape or coping strategy to reduce the impact of negative emotions, which may lead to internet addiction in the long run (Kardefelt-Winther, 2014a). According to the compensatory internet use theory, the degree of an individual’s short video addiction is influenced by negative emotional states, particularly stress perception (Liu et al., 2021). Individuals could experience various forms of stress in daily life, including academic pressure, employment challenges, work-related stress, and familial obligations. To cope with these pressures, individuals tend to relieve themselves by using short video applications, which leads to excessive usage of short videos or short video addiction.

The compensatory internet use theory also holds the importance of self-compensatory motivations, and highlights the variations in different contexts. For instance, the compensatory purposes of video games include achievement, social interaction, and immersion (Kardefelt-Winther, 2014b), while the compensatory purposes of social network service include information search and entertainment (Luchman et al., 2014), as well as maladaptive mood regulation (LaRose et al., 2003; Caplan, 2005). Short video applications such as TikTok, Kwai, and Bilibili allow users to upload short videos of 10 of seconds or minutes from their daily lives, such as cooking, singing, dancing, traveling, and health, for other users to watch (Zhang et al., 2019). These UGC contents are interesting and have addictive hedonic value (Tian et al., 2023; Cui et al., 2022; Zhang et al., 2019). These applications also provide functions such as “like,” “comment,” or “forward” to meet users’ social needs (Da-yong and Zhan, 2022). Therefore, this study classifies the compensatory motives of users who choose to use short video applications as relaxing entertainment and social interaction, and takes them as mediating factors to analyze the mechanisms between stress and short video addiction.



2.2 An extended model of CIU theory (E-CIU)

The compensatory internet use theory reveals the mediating role of compensatory motivations (e.g., social interaction and relaxing entertainment) in the relationship between negative emotions (i.e., stress) and internet addiction behaviors (Kardefelt-Winther, 2014a, b), but overlooks the possibility of other factors related to affective responses. Prior studies have found that motives positively predict affective responses (Karagiannidis et al., 2015), suggesting that once users perceive the favorable value of using mobile service, they respond with certain positive experiences. For instance, Pang (2021) demonstrated that individuals’ positive attitude and gratification toward social media usage was impacted by hedonic and utilitarian values. Simultaneously, affective responses have a significant positive impact on short video addiction, such as curiosity, and affinity (Dong et al., 2024). Therefore, we contend that it is necessary to integrate other affective factors into the original CIU model and construct an extended CIU model to improve the explanatory power of the short video addiction behavior.

Attitude is an important factor that effectively predicts online addictive behavior (Can and Kaya, 2016; Jeong and Kim, 2011; Tsai and Lin, 2001). Previous studies indicated that attitude should be conceptualized as a tripartite structure, primarily consisting of affective (e.g., emotion or feeling), cognitive (e.g., beliefs, judgments, or thoughts), and behavioral information domains (Edwards, 1990; Bizer and Krosnick, 2001). Nevertheless, scholars’ definitions of attitude show their recognition of the affective component. For example, a handful of extant studies suggested that attitude refers to the positive and negative views held by an individual toward a specific object, such as an action, event, situation, issue, or people (Howarth, 2006; Marcinkowski and Reid, 2019). Ozel et al. (2013, p. 13) also indicated that attitude reflects “a general liking or disliking, or more specific affective reactions toward the object.” Similarly, Petty and Briñol (2015, p. 2) have posited that “attitudes are not only based on thoughts and beliefs but also feelings and emotions.” In addition, existing studies have also regarded attitude as a factor of affective response when constructing theoretical models (Henter, 2014; Pang, 2021; Zhang, 2013). Therefore, attitude is one of the affective factors considered in this study.

Generally, immersion has been recognized as one of the most significant conceptions for understanding users’ affective experience in the field of media effect (Cheng and Tsai, 2020; Lin et al., 2020). Immersion refers to “a state of deep mental involvement in which their cognitive processes (with or without sensory stimulation) cause a shift in their attentional state such that one may experience dissociation from the awareness of the physical world” (Agrawal et al., 2020, p. 407). Jennett et al. (2008) analyzed the differences between immersion and relevant concepts such as flow, cognitive absorption, and presence in detail. They argued that the key to the construct of immersion lay in emphasizing the loss of awareness of time and the real world, involvement, and focused attention. Building upon this foundation, this study believes that when individuals watch short videos they like or prefer, they have a good viewing experience and a sense of being “lost to the world” (Seah and Cairns, 2008). At present, most studies on immersion and addictive behaviors focus on video games (Lee et al., 2021; Seah and Cairns, 2008), virtual reality services (Saneinia et al., 2022), and gambling (Rémond and Romo, 2019), the role of immersion in short video addiction also needs to be empirically tested. Thus, this study proposes attitude and immersion as the affective factors, we aim to empirically investigate how stress perception affects addictive outcomes through motivational and affective paths in the context of short video applications.



2.3 Hypothesis development


2.3.1 Perceived stress and short video addiction

Perceived stress, conceptualized by Cohen et al. (1983) as “the degree to which individuals appraise situations in their lives as stressful,” has been shown to instigate a cascade of responses at the psychological, behavioral, and physiological levels (Schiffrin and Nelson, 2008). This multifaceted impact extends to individuals’ susceptibility to addiction, particularly in relation to the emerging phenomenon of short video addiction. Recent research by Liu et al. (2021) elucidates that perceived stress serves as a pivotal determinant directly influencing the addictive tendencies toward short video applications among Chinese users. Moreover, the literature highlights that the alleviation of stress and facilitation of relaxation serve as central incentives driving the consumption of mobile videos (McNally and Harrington, 2017). Given the established link between perceived stress and short video addiction, we hypothesize that:


H1: Perceived stress is positively associated with short video addiction.
 



2.3.2 Perceived stress, relaxing entertainment, and social interaction

Stress, as a negative emotional experience, drives individuals to seek relief. Short video applications provide a notable coping strategy for stress reduction (Sun et al., 2024). According to the compensatory internet use theory, internet addiction can arise from individuals seeking gratifications online to alleviate negative emotions. This paper will examine two key aspects of gratifications-seeking in relation to short videos: relaxing entertainment and social interaction. These elements align with the use and satisfaction theory. Meanwhile, Vaterlaus and Winter (2021) reviewed existing literature on short video user motivations and found significant overlap in the focus on relaxation entertainment and social interaction.

Previous studies demonstrate the influence of perceived stress on motives for media consumption. Pavić and Rijavec (2013) highlight the significant effect of perceived stress on instrumental motives and ritual motives toward a television viewing environment. A study by Sun et al. (2024) based on empirical data found that stress can stimulate people’s escape motive for using short videos. This view indicates that if individuals have a higher level of experienced stress, they are more likely to generate the motivation to watch short videos to achieve escape. This study aimed to test whether a positive association between stress and relaxing entertainment motive and social interaction motive. Under significant pressure (e.g., work stress, academic stress, etc.), people often turn to short videos for relief, seeking both entertainment and social interaction. Consequently, we formulate hypotheses as following:


H2: Perceived stress is positively associated with relaxing entertainment.

H3: Perceived stress is positively associated with social interaction.
 



2.3.3 Relaxing entertainment, social interaction and attitude

Previous studies found that social interaction and relaxing entertainment are the two most important motivations for using short video applications (Zhang et al., 2023; Shi et al., 2024; Deng et al., 2023). On the one hand, short videos have the function of relaxation and entertainment. Chen and Lin (2018) noted that the purpose of relaxing entertainment is to make users feel happy by providing a temporary escape from reality, allowing them to relieve stress by forgetting their worries. Dong and Xie (2024) report that users regard short video applications as relaxing entertainment to relieve stress. On the other hand, Dholakia et al. (2004, p. 244) defined social interaction as “the social benefits derived from establishing and maintaining contact with other people such as social support, friendship, and intimacy.” Vaterlaus and Winter (2021, p. 9) noted that TikTok, one typical short video application, by nature, is “a relational activity or a way to form new relationship.” Thus, users prefer to maintain online interpersonal relationships on the short video applications by adding friends, chatting with friends, sharing, liking, commenting, and other interactive activities. Past studies have found that both relaxing entertainment and social interaction positively impact attitude. For example, Curras-Perez et al. (2014) concluded that the motivations of interacting with friends, meeting new users, finding enjoyment, entertainment, and escapism are strong predictors of the attitude toward social network site usage. Therefore, this study proposes the following two hypotheses:


H4: Relaxing entertainment is positively associated with attitude.

H5: Social interaction is positively associated with attitude.
 



2.3.4 Relaxing entertainment, social interaction and immersion

Drawing on flow theory (Csikszentmihalyi, 1990), we believe that users are eager to seek a high level of interactive experience through short videos and positively influence their immersion. Empirical studies have shown that motivation is considered to be a proximal determinant of immersion, and the underlying mechanism of this effect is users’ expectation of positive outcomes from internet use (Liu and Chang, 2016; Miranda et al., 2023). The primary goal of short video usage is to create entertainment and interaction through intrinsic motivation, which is closely related to flow and immersion (Yan et al., 2023). Tian et al. (2023) found that social interaction and entertainment are also positively correlated with immersion. In a study conducted by Lv et al. (2022), showed that entertainment and social interaction play significant roles in user immersive experience. In addition, Miranda et al. (2023) found in a study of short video addictive behaviors that avoidance motivation increased individual immersion. Therefore, we believe that entertainment and social interaction positively influence the formation of immersion because they enrich the viewing experience and produce high levels of concentration and cognitive absorption. Thus, we propose the following hypotheses:


H6: Relaxing entertainment is positively associated with immersion.

H7: Social interaction is positively associated with immersion.
 



2.3.5 Attitude and short video addiction

Attitude toward behavior delineates a user’s endorsement of spending more time-consuming short videos. When users perceive short videos as delivering values such as entertainment and relaxation, they develop a favorable attitude toward short videos, and then their behavior becomes proactive. Precious studies, such as Lai et al. (2016), explored the impact of favorable attitude on users’ addiction to online gaming applications. Hence, we embrace Lai et al.’s (2016) viewpoint in the present study to understand how attitude influences individuals’ short video addictive behavior. Hence, we postulate the following research hypothesis:


H8: Attitude is positively associated with short video addiction.
 



2.3.6 Immersion and short video addiction

Lee and Li (2023) suggested that immersion represents a sense of cognitive absorption, concentration, and forgetting about physical reality. In an empirical study, Lehenbauer-Baum et al. (2015) pointed out that immersion availability could enhance individuals’ MMORPG addiction. In the present study, immersion refers to users becoming immersed in a video-centric world, such as diverse content, and interactive experiences like liking. Besides, with its streamlined algorithmic recommendations, short video applications can rapidly discern, comprehend, and assimilate user behavior. Sustained delivery of tailored content enhances user engagement with the viewing experience and may contribute to a propensity for excessive short video consumption. Ye et al. (2023) argued that the deeply immersive nature of short videos may lead to heightened difficulty for users in disengaging. Moreover, previous research demonstrated a positive correlation between immersion and short video addiction (Nong et al., 2023; Yang et al., 2021). Thus, this study proposes the following hypothesis:


H9: Immersion is positively associated with short video addiction.
 



2.3.7 Multigroup difference

Age has been widely used as an important moderating variable in internet addiction studies (Chatterjee, 2021; Ioannidis et al., 2018). Previous studies have shown that users of different ages show different levels of addiction. In the study of Heo et al. (2014), Korean high school students have a low addictive internet use score, which is related to high academic performance pressure. Devine et al. (2022) found that younger adults tended to have greater levels of internet addiction than older adults. Previous studies highlight the differences among different age groups. In addition, it has been found that age regulates the relationship between antecedents and addiction. Chatterjee (2021) found that, compared with young adults (18–35 years), middle-aged adults (36–55 years) had a stronger predictive effect on internet addiction, such as loneliness and anxiety. In our study, according to the age classification recommended by the National Bureau of Statistics of China, we divided young short video users into three categories and named them: adolescence (14–20 years old), emerging adults (21–25 years old), and adulthood (>25 years old), and the number of young short video users in these three categories is relatively high in China. In this article, we will discuss how individuals in these three age groups influence the associations of the six variables in the proposed model. Therefore, this paper proposes the following research questions:


RQ1: Does Age moderate the relationships among the stress, relaxing entertainment, social interaction, attitude, immersion and short video addiction
 

The conceptual model diagram is illustrated in Figure 1.

[image: Figure 1]

FIGURE 1
 Research model.






3 Materials and methods


3.1 Measures

Following rigorous translation and back-translation, all English measurement items involved in this research were translated into Chinese by the authors. The questionnaire used in this survey mainly consists of two parts and two additional screening question. First, participants need to answer one screening questions, which asks whether they have the habit of watching short videos in the past 6 months. Participants who choose “Yes” are invited to fill in the remaining survey questions. In contrast, those who choose “No” are denied to participate. The first part measures the model variables, and the second part is descriptive statistical analysis, including variables such as gender, age, monthly income, education level, and average daily usage time (Table 1). Additionally, an attention-check question was inserted in the middle of a questionnaire that helps to screen out invalid questionnaires. In total, 30 questions of the questionnaire were encompassed in this paper.



TABLE 1 Sample profile (N = 319).
[image: Table1]

To further enhance the validity of the questionnaire and ensure that each item could represent a specific construct, we invited four experienced researchers and four master students in the field to modify it and obtained their approval. Subsequently, we conducted a pre-survey with 82 participants to evaluate whether the reliability and validity of the six scales met the thresholds proposed by previous studies. We undertook additional modifications to the questionnaire scale in response to the confusion and feedback provided by participants following their completion of the survey. The results of the preliminary survey are satisfactory, and then we can proceed to distributing the formal version’s questionnaire. In the first part of the questionnaire, the measurement items were evaluated using a 5-point Likert scale, ranging from “1 = strongly disagree” to “5 = strongly agree.” Specifically, attitude was measured in three items using Ajzen’s (2002) and Eagly and Chaiken’s (1993) scale. Following Khan (2017), relaxing entertainment was measured by using two items. The measurement of immersion was adopted from Hamari et al. (2016). Social interaction was measured in three items using Zadeh et al. (2023) scale. The measurement of perceived stress was based on Cohen et al.’s (1995) scale. Moreover, short video addiction was adopted from Chen et al. (2003). All measurement items are included in the Table 2.



TABLE 2 Instrument of the variables.
[image: Table2]



3.2 Sampling and data collection

The formal survey was conducted from June 3rd to July 5th, 2021, utilizing the Sojump1 online platform, which boasts a user base of over 10 million. This study obtained approval from the institutional review board (IRB) of the author’s affiliated institution. A total of 356 questionnaires were distributed, and after excluding invalid responses such as those from non-short video users and those with identical consecutive answers exceeding 10 instances, a total of 319 valid questionnaires were collected, resulting in a response rate of 89.60%. Table 1 presents the sample characteristics. Among all 319 participants, 46.4% (n = 148) were males and 53.6% (n = 171) were females. 68.9% of them had a bachelor’s degree or higher and 46.4% of the participants engaged in daily consumption of short videos for over 1 h.



3.3 Statistical analysis

SPSS 24.0 and SmartPLS 4.0 were used to analyze the data. This study used SPSS 24.0 to conduct a descriptive analysis of respondent demographic characteristics analysis. Then, a two-step approach was used for PLS-SEM analysis. In the initial step, the reliability, content validity, and discriminant validity of the measurement model were evaluated. In the second step, path analysis and multigroup analysis was applied to test the proposed research hypotheses in this study.




4 Results


4.1 Measurement model

The validity and reliability of the measurement were assessed through confirmatory factor analysis using SmartPLS 4.0. As shown in Table 3, the Cronbach’s alpha values exceeded a marginal value of >0.7, and Composite Reliability (CR) for each construct was higher than 0.7, which is a widely accepted threshold in research, indicating good internal consistency reliability (Hair et al., 2017). The Average Variance Extracted (AVE) values for all constructs ranged from 0.685 to 0.880, surpassing the threshold of >0.5, and all Outer Loadings (OL) were greater than the suggested value of 0.7, leading to the conclusion that convergent validity is not a concern (Bagozzi and Yi, 1988). The findings, as presented in Table 4, confirmed the discriminant validity by showing that the square root of the AVE (highlighted in bold and displayed on the diagonal figure) surpassed its correlation coefficients with other factors. Hence, the present study has favorable discriminant validity (Fornell and Larcker, 1981).



TABLE 3 Instrument of the variables of the standardized factor loading value and scale reliability.
[image: Table3]



TABLE 4 Fornell-Larcker criterion.
[image: Table4]

In the analysis of the reflective measurement model, we employed the Heterotrait Monotrait Ratio (HTMT) criterion proposed by Henseler et al. (2015) to evaluate discriminant validity among six constructs (see Table 5). The scores of HTMT for all constructs are below the threshold value of 0.85, confirming the discriminant validity of the model.



TABLE 5 Assessment of discriminant validity using the HTMT criterion (HTMT<0.85).
[image: Table5]



4.2 Structural model

The structural analysis represents the second step of PLS-SEM. To determine the significance of each path coefficient, bootstrapping with 5,000 samples was used. The result of the structural model is depicted in Figure 2, displaying path coefficients, significance levels of paths, VIF, f2, R2 values, and Q2 values. The model explains 24.7% of the variance for relaxing entertainment, 23.9% of the variance for social interaction, 38.5% of the variance for immersion, 45.6% of the variance for attitude, and 57.9% of the variance for short video addiction. This finding showed that the explanatory power of our model is acceptable (Chin, 1998). Furthermore, relaxing entertainment has 0.197, social interaction has 0.186, immersion has 0.254, attitude has 0.317, and short video addiction 0.384 as Q2 values, all Q2 values exceed zero and indicated that the predictive relevance of the structural model was satisfied (Geisser, 1975). In addition, we examined the model fit using the standardized root mean square residual (SRMR) measure. Our model had an SRMR value of 0.072, which is below the threshold of 0.08 (Henseler et al., 2016), and can be considered an acceptable value for a PLS-SEM-based model.

[image: Figure 2]

FIGURE 2
 Structural model.


As shown in Figure 2 and Table 6, the findings from the SEM analysis revealed several key relationships. Perceived stress is positively related to the short video addiction (β = 0.424, p < 0.001), supporting H1. Perceived stress is positively associated with relaxing entertainment and social interaction (β = 0.497, p < 0.001; β = 0.489, p < 0.001). Hence, H2 and H3 were confirmed. Relaxing entertainment displayed significant and positive associations with attitude and immersion (β = 0.335, p < 0.001; β = 0.593, p < 0.001). H4 and H6 were supported. Social interaction exhibited noteworthy positive correlations with attitude (β = 0.486, p < 0.001), but failed to be related to immersion (β = 0.073, p > 0.05). Therefore, H5 was supported, but H7 was not supported. The effect of attitude on short video addiction is significantly positive (β = 0.287, p < 0.001). H8 was supported. The results reveal a significant and positive correlation between immersion and short video addiction (β = 0.226, p < 0.001). Hence, H9 was confirmed.



TABLE 6 Assessment of structural model with bootstrapping procedure.
[image: Table6]



4.3 Mediating effect test

Following the preceding findings, it is evident that further analysis is warranted to investigate the mediating effects in the relationship between perceived pressure and short video addiction. Mediation analyses using bootstrapping were performed in SmartPLS 4.0 to examine two specific pathways as outlined in Table 7. Given that the positive correlation between social engagement and immersion remains unverified, this study focuses on three specific paths. As indicated by the path analysis results presented in Table 7, perceived pressure influences short video addiction through a serial mediating pathway comprising relaxation entertainment, social interaction, immersion, and attitude.



TABLE 7 Mediation calculation.
[image: Table7]



4.4 Multigroup analysis (MGA)

We use the categorical variable “age group” as a moderator. More specifically, multigroup analysis has sample size requirements: (1) the sample size for each group must be almost equal; (2) no group can use less than 80% of the recommended sample size (Matthews, 2017). Our basic idea is to combine the descriptive statistics of 26–30, 31–35, and 36 and more into one group category “25 and more,” which further divide the sample into three groups: 14–20 (n = 70), 21–25 (n = 178), and 25 and more (n = 71). However, we found that the sample size in each group was not equal, which would lead to weakened statistical power and the underestimation of the moderating effect (Hair et al., 2017; Aguinis et al., 2017). According to the recommendations of Aguinis et al. (2017) and Matthews (2017), we chose almost equal sample sizes. The main method was to use the random sampling method in the Excel software from the 21–25 (n = 178) group and select 71 participants.

Following the procedure suggested by Cheah et al. (2020), we first used the measurement invariance of composite models (MICOM) to assess measurement equivalence, which can be effectively explained if the research data standards are acceptable. More precisely, this study aimed to ascertain whether construct measurements are understood similarly across the three age groups. MICOM consists of three steps, the first step is the configurational invariance assessment, the second is the establishment of compositional invariance assessment and the third is the assessment of equal means and variances. The results as shown in Table 8, the MGA’s group-specific differences in the PLS-SEM findings are feasible to compare and interpret (Henseler et al., 2016) and are acceptable to perform path analysis among three groups.



TABLE 8 Assessment of measurement invariance.
[image: Table8]

From Table 9, our results show a significant difference between Group 14–20, Group 21–25, and Group >25. First, the comparisons between Group 14–20 and Group >25 (|diff| = − 0.574, p < 0.01) and Group 21–25 and Group >25 (|diff| = − 0.540, p < 0.001) show a significant relationship between perceived stress and short video addiction. Second, Group >25 significantly differs from Group 14–20 (|diff| = − 0.288, p < 0.01) and Group 21–25 and Group >25 (|diff| = − 0.334, p < 0.01) for the relationship between perceived stress and relaxing entertainment. Third, the result shows a significant difference between Group 14–20 and Group >25, and Group 21–25 and Group >25 for the relationship between attitude and short video addiction (|diff| = − 0.288, p < 0.01, |diff| = − 0.334, p < 0.01). Last, the result of the relationship between immersion and short video addiction showed that the Group 14–20 sample differs significantly from the Group >25 sample (|diff| = − 0.334, p < 0.05).



TABLE 9 Results of hypothesis testing of multigroup.
[image: Table9]




5 Discussion

This study employed an extended CIU model to investigate short video addiction in China, highlighting stress as a key factor directly affecting user addiction. By utilizing this model, the research deepens our understanding of the factors driving short video addiction. It integrates self-compensatory motives, immersion, and attitude into the analysis, offering insights specific to the Chinese context. Furthermore, the study presents new opportunities to refine the conventional CIU model by exploring the complex relationships among these predictors.

Firstly, the results revealed a positive correlation between perceived stress and short video addiction, aligning with findings from Liu et al. (2021) and Sun et al. (2024), who reported that higher stress levels are associated with increased addiction to short videos. This relationship can be understood from a psychopathological perspective, stress serves as a mental predisposition and is accompanied by anxiety, which may drive individuals to use short videos more frequently, leading to addiction (Brand et al., 2016). Engaging with preferred short videos can trigger dopamine release, aiding emotional regulation and reducing tension and anxiety (Mouchabac et al., 2021). Consequently, individuals experiencing higher levels of perceived stress and anxiety may seek pleasure through short video consumption, resulting in addictive behaviors.

Secondly, our findings indicate that perceived stress is positively related to two primary motives: relaxing entertainment and social interaction. This finding supports the notion that these motives play a crucial role in compensating for negative emotions, such as stress, among users of short video applications. Specifically, stress has a significant impact on both the relaxing entertainment motive and the social interaction motive. This finding is consistent with previous research (Curras-Perez et al., 2014; Dong and Xie, 2024; Vaterlaus and Winter, 2021), which highlights the importance of relaxation and social interaction as crucial motives when engaging with short video applications. Individuals experiencing higher levels of perceived stress are more likely to watch short videos to fulfill their motives for relaxation and social interaction.

Thirdly, relaxing entertainment has a significant influence on both users’ attitude and immersion, while social interaction only exerts influence on attitude. This finding is consistent with a previous study, confirming a positive association between relaxing entertainment, social interaction, and attitude (Curras-Perez et al., 2014). When users perceive that the short videos consumption satisfies their needs, they are likely to develop a positive attitude toward the usage behavior. Specifically, the desire for relaxation and enjoyment is a crucial driver for using short video applications, which significantly enhances users’ positive attitudes toward the continuous viewing behavior. Additionally, social interaction—such as communication, sharing, and building connections—reflects the social purposes for which users adopt these applications, further influencing their attitudes. Engaging in social interactions on these short video applications can provide a sense of community and belonging, which contributes to a more positive attitude toward the application. For short video application users, relaxing entertainment enhances their immersion, supporting the findings of Tian et al. (2023) and Lv et al. (2022) that the hedonic motive significantly enhances users’ immersive experience.

Fourthly, this study investigates how affective responses, specifically attitude and immersion, predict short video addiction. The findings indicate that both immersion and attitude contribute to increased addiction. Immersion is distinct from related concepts like flow or absorption in this study, and it refers to users losing track of time due to intense focus on short video content, which can lead to addiction and other negative effects (Tian et al., 2023). Many Chinese users report that time seems to fly by while watching short videos, often expressing this with phrases like “5 min on TikTok feels like an hour.” Additionally, the study confirms that attitude significantly correlates with addictive behaviors, which is consistent with prior research in the context of online video games (Jeong and Kim, 2011). Attitude reflects an individual’s general evaluations regarding extended short video watching. Attitudes are critical to decision-making and behavior in that people tend to engage with short video applications (Petty and Briñol, 2015). Thus, users’ positive evaluation of extended short video watching increases the likelihood of addiction.

Moreover, contrary to the expectation, social interaction does not exert influence on immersion. The insignificant linkage here could possibly be attributable to the fact that users who interact with others may be distracted from watching short videos with full attention. As smartphone applications, short video applications function as compelling sources of distraction, effectively capturing user attention through their engaging content (Toh et al., 2023). However, to meet their needs for relaxation, entertainment, and social interaction, users can perform multiple tasks on short video applications, including watching, liking, commenting, joining communities, and even chatting with friends. Research indicates that individuals who multitask less frequently tend to process information sequentially and can fully allocate their attentional resources to a single task (Alloway and Alloway, 2012). Short videos provide a fresh, engaging, and stimulating experience to the audience (Lu et al., 2022; Dong et al., 2024), making them particularly suited for entertainment compared to other video streaming media services. When individuals engage with short videos for entertainment, this viewing activity itself becomes the primary task. Consequently, users are able to filter out extraneous information and derive pleasure from the enjoyment of short videos, thereby achieving a state of immersion. However, when the motivation for watching short videos is rooted in social interaction, the use of these applications often involves multitasking—such as viewing videos while simultaneously monitoring and engaging with the comments and activities of their social network. This multi-task engagement can disperse attentional resources, thereby hindering the attainment of a fully immersive experience.

Fifthly, as an exploratory endeavor, this study examines how users’ motivational and affective factors mediate the relationship between stress and short video addiction. As indicated by the preceding path analysis, social interaction does not influence immersion. Therefore, perceived pressure does not affect short video addiction through a serial mediating pathway consisting of social interaction and immersion. Nevertheless, it is worth emphasizing that perceived stress can influence short video addiction through three distinct serial mediation pathways: the pathway involving social interaction and attitude, the pathway linking relaxing entertainment and attitude, and the pathway connecting relaxing entertainment and immersion. The identified pathways illustrate the complex mechanisms through which stress can indirectly lead to addictive behaviors, specifically in the context of short video consumption. When individuals experience stress, they may seek social interaction and relaxation through short video platforms as a coping mechanism (Sun et al., 2024). These social interactions and relaxing experiences can shape their attitudes toward such platforms, potentially fostering a more positive outlook that encourages sustained use (Curras-Perez et al., 2014). This positive attitude can, in turn, contribute to the development of addictive patterns of behavior. Similarly, individuals under stress may find short videos to be a source of relaxation and escapism (Vaterlaus and Winter, 2021). The immersive nature of these videos can draw users deeper into the content, enhancing their engagement and diminishing their awareness of the external environment (Miranda et al., 2023). This heightened level of immersion can facilitate the transition from casual use to addictive behavior, further exacerbating the cycle of stress and digital media consumption.

Lastly, the PLS-MGA results showed that there are significant differences between the three age groups on the effect of perceived stress on short video addiction and relaxing entertainment, attitude on short video addiction, and immersion on short video addiction. These findings underscore the role of age in shaping these relationships. Specifically, the effects of perceived stress on short video addiction were notable among users aged 21–25 and those older than 25, but were not significant for users aged 14–20. Moreover, the positive influence of immersion on short video addiction is more pronounced among users aged 14–20. One potential explanation is that younger users, especially adolescent users, have lower self-control and find it harder to disengage from watching short videos absorbedly, making them more susceptible to addiction (Lu et al., 2022; Li et al., 2021; Ma et al., 2020; Martins et al., 2020). This implies that individuals with diminished self-control capacities are more prone to becoming deeply immersed in digital environments, especially adolescents. Consistent with this finding, prior research has demonstrated that self-control negatively predicts immersion among adolescents (Ko et al., 2021). Self-control is typically conceptualized as an “individual’s motivation and capacity to inhibit or override a desire that stands in conflict with an endorsed self-regulatory goal or value” (Hofmann et al., 2017, p.5). Immersion reflects “a state of deep mental involvement” (Agrawal et al., 2020, p. 404). Furthermore, the effects of self-control and immersion in internet addiction manifest in different directions. Existing studies have illustrated that self-control is negatively related to digital addiction (Błachnio and Przepiorka, 2016; Li et al., 2021). In contrast, immersion has a positive impact on short video addiction (Tian et al., 2023; Yan et al., 2023). Besides, perceived stress has the most substantial effect on relaxation among users older than 25, indicating that managing stress and seeking relaxation are primary needs for this age group. Attitude toward short video content significantly affects addiction in younger users, but this effect is not significant for those aged over 25. The PLS-MGA results did not reveal significant differences between the age groups regarding the effects of perceived stress on social interaction, relaxing entertainment on attitude and immersion, and social interaction on immersion and attitude.



6 Implications


6.1 Theoretical implications

The empirical findings of the present study have two theoretical implications. First, this study introduces an E-CIU framework to elucidate users’ addiction toward short video applications. Previous research has predominantly focused on explaining addictive behavior using a motivational approach, neglecting a comprehensive investigation into affective path. In our framework, we integrate both psychological (i.e., stress), compensatory motivations (i.e., social interaction and relaxing entertainment), and affective responses (i.e., immersion and attitude) into an extended model to examine the impact paths of stress on addictive behavior. Consequently, this research establishes an innovative theoretical framework for understanding the underlying mechanisms in the relationship between stress and short video addiction. Secondly, we conducted a detailed analysis of the intricate interplay between these influencing factors among different groups. The results of this study contribute to the short video addiction literature by highlighting that stress has a great influence on short video addiction among different age groups.



6.2 Practical implications

This research also has two key practical implications. Firstly, the study highlights the role of stress perception in contributing to short video addiction. The findings reveal that stress directly influences users’ propensity for addiction to short videos. Stress affects users’ affective experiences, which in turn indirectly influence their immersion in short video content. Given that short videos have become a significant outlet for stress relief in modern life, it is crucial for designers of these applications to implement features that help users monitor and manage their viewing time. Providing prompts or tools to encourage users to take breaks could address their need for intermittent disconnection.

Secondly, targeted interventions should be developed for different user groups. For adolescents, strategies could include limiting their mobile and short video viewing time to prevent excessive use. For college students, educational programs that raise awareness about the risks and consequences of short video addiction could enhance self-awareness and self-control. For working professionals, promoting effective time management and encouraging alternative stress-relief activities, such as reading, exercising, or socializing, could help mitigate perceived stress and reduce reliance on short videos.



6.3 Limitations and further study

This study possesses certain limitations. Firstly, the quantitative methods employed in online surveys may not fully capture the comprehensive nature of users’ short video addiction reasons in China. Future studies could consider using interviews and grounded theory to obtain a more systematic and profound understanding of the underlying reasons for users’ addiction to short videos. Secondly, our sample predominantly comprised young individuals (aged 14–30), whereas China’s short video users represent a diverse demographic with varying addictive inclinations across different age groups. In the future, it would be advantageous to recruit a broader and more diverse range of participants from various age groups (i.e., Gen X; Gen Y; Gen Z). Finally, the present study adopted a cross-sectional survey design, which presents challenges in establishing causal relationships between variables. Future research efforts could use long-term longitudinal studies to investigate the impact of these variables over time.
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