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TikTok has one of the most advanced algorithm systems and is the most addictive as compared to other social media platforms. While research on social media addiction is abundant, we know much less about how the TikTok information system environment affects users’ internal states of enjoyment, concentration, and time distortion (which scholars define as the flow experience), which in turn influences their addiction behavior. To fill this gap, this study collects responses from 659 adolescents in China aged between 10 and 19 years old, and the data is then analyzed using Partial Least Square (PLS). We find that the system quality has a stronger influence than information quality in determining adolescents’ experience with TikTok and that the flow experience has significant direct and indirect effects on TikTok addiction behavior. Notably, this study finds that TikTok addiction is determined by users’ mental concentration on the medium and its content. Several theoretical insights from the stimulus–organism–response (S–O–R) model and the flow theory are used to explain the findings.
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Introduction

With the progress in information technology and the change in preferences of network users, new social media are popping up every day. Originated in 2014, short videos have received favor in recent years. Due to its “short” nature (usually less than 60 s), the short video is very suitable for playing on mobile terminals and convenient for users to share on various social platforms. Led by TikTok (Douyin), the short video quickly captures the hearts of all age groups (Du et al., 2020) and has also become the most popular social media platform among millennials in China (Jung and Zhou, 2019).

TikTok enables users to capture memorable moments and create short-form videos to record their lives. It brings lots of entertainment to people but is also becoming a new form of social media addiction (Smith and Short, 2022). The term, social media addiction, refers to the consistency of addiction-like symptoms or a lack of self-discipline regarding social media (Casale et al., 2018; Klobas et al., 2018; Tarafdar et al., 2020). Literature on social media addiction has focused disproportionately on Facebook, Instagram, and other mature social media platforms while ignoring concerns about TikTok’s penetration and related maladaptive behavior (Smith and Short, 2022).

Examining TikTok addiction behavior is important because of several reasons. First, TikTok is one of the fastest-growing apps and has surpassed previous social media in terms of user numbers and usage intensity (Montag et al., 2021). Second, TikTok has the most advanced algorithm system, especially in terms of participation, content, and types of interaction, which makes the addiction problem of TikTok more severe than the other popular social media (Zhang X. et al., 2019; Iram and Aggarwal, 2020; Zhao, 2021; Smith and Short, 2022). While the underlying adverse symptoms of addiction are similar across different platforms, the intensity and driving factors of TikTok addiction are unique (Smith and Short, 2022). Third, TikTok’s target audiences are adolescents and young adults with short attention spans. Based on the data statistics of TikTok penetration in China, the largest group of users is 6–17 years old, accounting for 31.59%, followed by 18–24 years old (30.14%), 25–30 years old (20.85%), 31–35 years old (8.66%), and over 35 years old (8.76%) (Mou, 2020). This has raised serious concern as TikTok addiction affected young people seriously. They are naive and easily absorbed when exposed to a wide variety of short video contents (Weimann and Masri, 2020).

Given the complexity of addiction behavior, scholars generally acknowledge a closed-loop relationship between TikTok addiction and algorithm optimization (Zhao, 2021). Users seem to be caught in an entertainment spiral. Studies on social media addiction have examined some external factors causing addiction behavior such as technical factors (Gao L. et al., 2017; Hasan et al., 2018). There are also some evidences from past studies suggesting the influence of flow experience—an inner feeling of enjoyment, concentration, and time distortion—in determining users’ addiction behavior (Zhao and Zhou, 2021). The indirect influence of flow experience is also found in the context of online gaming addiction (Park and Hwang, 2009). Despite the growing body of literature on social media addiction (D’souza, 2019; Leong et al., 2019; Cao et al., 2020), several kinds of research concentrated on either internal factors (psychological positive reinforcement, such as enjoyment) (Sun et al., 2015; Gao W. et al., 2017; Lin et al., 2020) or external factors (such as internet and technology) (Tian et al., 2017; Cao et al., 2020) that lead to addiction behavior. However, the antecedent of users’ internal perception was mostly ignored.

To gain a general and more comprehensive understanding of addiction behavior, this study examines the effects of TikTok technical environment factors (i.e., information quality and system quality) on adolescents’ inner perception of online experience (i.e., flow experience, which consists of enjoyment, concentration, and time distortion), which in turn caused TikTok addiction behavior. This study adopts the stimulus–organism–response (S–O–R) model based on environmental psychology (Mehrabian and Russell, 1974) and flow theory (Csikszentmihalyi, 1975) to systematically expounds on adolescent addiction behavior in China. The study contributes to the communication literature by extending the S–O–R model and providing new insight by using TikTok’s technical environment to explain users’ online experience.



Theoretical background and hypothesis development


Stimulus–organism–response framework

The S–O–R model, also known as the environmental psychological model, was developed by Mehrabian and Russell (1974). The S–O–R framework proposed that the environmental aspects, which were regarded as environment stimulus (S), work together to affect people’s internal state (O), for example, psychological, cognitive, emotional, and intellectual internal states, which finally leads to specific execution of individual response (R) (Mehrabian and Russell, 1974; Moon et al., 2016). According to the S–O–R paradigm, the external environmental stimulus extended from the physical environment (such as technology and layout) to the individual inner state (cognitive and affective), causing an approach or avoidance response (Tuerlan et al., 2021).

The S–O–R model can be used to predict the impact of a specific environment on the emotional state and behavior of humans using social media (Luqman et al., 2017; Min et al., 2020), such as forecasting continuous or discontinuous intentions by identifying the influence of information system related environment on account of positive or negative perceptions (Cao and Sun, 2018; Zhao et al., 2020). Given the critical role of the information system technological environment in influencing users’ online behavior, we proposed that environmental stimulus (e.g., information quality and system quality) could influence Chinese adolescents’ inner state and provoke addiction behavior to TikTok.



Information and system quality as stimulus (S)

The stimulus factor referred to the outer environment that the users faced (Zhu et al., 2020). It can be conceptualized as something that triggered or aroused action or increased action (Mehrabian and Russell, 1974). As an external factor, the stimulus was considered to have a great influence on the internal state of consumers, including various aspects, such as environmental, symbols, format, content, technical and spatial characteristics of information systems, etc. (Bagozzi, 1986; Suh and Prophet, 2018).

The concepts of information quality and system quality could be traced back to DeLone and McLean’s Information Systems Success Model (DeLone and McLean, 2003). In this model, information and system quality were two vital constructs. It was crucial in the context of social media since users’ perception of quality directly drove their subsequent behavior (Cheng, 2019). Previous research defined users’ perception of quality as their assessment of functions which reflected the overall performance of the application (Suhartanto et al., 2017; Li and Shang, 2020). Scholars regarded information quality as the representative of products or services, while system quality referred to the technological aspect. These two can be treated as environmental stimuli (Yen et al., 2018), and were used to explain the relationship between technological attributes, users’ internal state, as well as their subsequent behavior (Cao et al., 2020). Therefore, the quality of the information system was a critical issue when evaluating how users’ normal use of a platform gradually became addiction behavior.

The researchers detected some dimensions to measure information quality and system quality. For instance, Zhang et al. (2016) conducted research on Microblog, and considered information quality as a multidimensional concept, including reliability, timeliness, conciseness, and subscription, while system quality was regarded as a multidimensional concept, containing autonomy, broadcasting, interoperability, and ease of use. Nelson et al. (2005) used completeness, accuracy, format, and currency to measure the information quality, while used accessibility, reliability, response time, flexibility, and integration to measure system quality.

In the context of the short-form video application TikTok, this study adopted a suitable measurement instrument for TikTok’s information and system quality based on previous research. More specifically, conciseness, subscription, and usefulness were used to measure information quality, while flexibility, integration, ease of use, and response time were used to measure system quality. TikTok was equipped with advanced algorithm techniques for video recommendations of users. All the videos that users browsed depended on the system recommendation. TikTok system accurately calculated what each user was interested in based on a series of data mining, such as the user’s login method, the network-associated personal information, and the content of likes. These information contents were of high quality and could meet users’ appetites. Therefore, high information and system quality can provide a great online experience for users (Al-Fraihat et al., 2020).



Flow experience as users’ internal states (O)

The term “organism” represented the internal state of individuals’ perception, feelings, and thinking (Bagozzi, 1986), which was composed of cognition and affection and mediated the relationship between the stimulus and individual responses (Mehrabian and Russell, 1974). Researchers considered the organism as a combination of emotion and cognition (Donovan and Rossiter, 1982). The cognitive state was the psychological process of individual information acquisition, processing, retention, and retrieval. Emotional states reflected the full range of emotions, including various feelings such as enjoyment, concentration, self-absorption, boredom, anxiety, disgust, etc. (Holbrook and Hirschman, 1982).

Based on this, Mehrabian and Russell (1974) proposed a hedonic–arousal–dominant (P–A–D) emotional state model, in which people’s subsequent controlling behavior or out-of-control behavior depends on the stimulus from the environment (Russell and Pratt, 1980). Although this model had been applied in many studies, the contexts and the consumers were different, and their inner perceptions might vary; thus, there was still disagreement about the interpretation of these three dimensions (Sun et al., 2021).

In the context of the TikTok user experience, the online information technology-based communication enhanced the psychological state of users’ enjoyment, concentration, and time distortion feelings (Lee et al., 2018), which were the critical components of the online flow experience (Lee et al., 2017). The flow was proposed by Csikszentmihalyi (1975) and regarded as intrinsic motivation, the inner sense of participating in an activity for pleasure feelings (Teo et al., 1999). In the subsequent study of the virtual network environment, the flow was defined as the user’s obsession, immersion, and deep participation in the use of technology (Kim et al., 2017), which offered useful insights for analyzing online users’ online experiences (Hoffman and Novak, 2009; Ding et al., 2010). Therefore, the flow played an important role in evaluating online information quality, system quality, and satisfaction (Gao L. et al., 2017), and was considered a valuable tool to identify users’ experience of the platform (Kim et al., 2020). Previous research also confirmed the role of excessive flow in determining users’ addiction behavior (Sun et al., 2015; Lin et al., 2020).



TikTok addiction behavior as response (R)

The final behavior was the response in the S–O–R framework, including access and avoidance attitude or behavior (Mehrabian and Russell, 1974). The attitude could be generated from external environment stimulus or could be formed by organisms. Accessing behavior was a positive response and avoidance behavior was the counterpart. Chopdar and Balakrishnan (2020) pointed out in their research on the user behavior of mobile commerce applications that when users appreciated the value of the application and were satisfied with its user experience, purchase intention can be induced. Luqman et al. (2017) applied this model to discontinue the intention of SNS and believed that the excessive use of the online environment (i.e., excessive hedonic use) could cause sensory stimulation in users, thus leading users to give up on SNS. As a result, consumers with a good experience were more likely to continue using online applications.

In the context of the short-form video TikTok application environment, users were exposed to many technical characteristics or advanced functions, which can provide them with high information and system quality, such as interesting functions and personalized videos, which were full of addictive entertainment value. Thus, the integration of environmental stimulus and internal organism triggered the specific TikTok addiction behavior. This study regarded addiction behavior as part of the adverse consequences of flow experiences associated with the use of TikTok.

Young (1999) proposed a set of comprehensive instruments to measure addiction behavior, which was adapted and translated into a Chinese version to apply in China (Yu and Fu-min, 2005; Zhang X. et al., 2019). The Chinese version of measurement tools exhibited good performance in Chinese adolescents (Liang et al., 2016; Zhang et al., 2018, Zhang R. P. et al., 2019). This study also adopted this measurement, specifically, adopting the Chinese version of Yu and Fu-min (2005) to measure TikTok addiction behavior.




Research model and hypotheses

Drawing upon the theory of the S–O–R paradigm and Flow theory, we proposed a theoretical-based model to explore the influencing factors for TikTok addiction behavior. The S–O–R paradigm laid out primary factors, including environment stimulus, individual organism, and response. The Flow theory provided further psychological state of people’s experiences, which helped to gain more insight to understand personal internal state. Based on these two approaches, our research intended to discuss how flow experience can lead to TikTok addiction behavior in adolescents and we also exhibited the analysis of potential antecedents of flow experience. The proposed model is shown in Figure 1.
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FIGURE 1
The research model.



Environmental stimulus and adolescents’ flow experience


Information quality and flow experience

Information quality referred to the user’s evaluation of the immediacy, richness, and personalization of the content provided by media platforms (Jung et al., 2009), and previous studies confirmed the effect of information quality on users’ flow experience under the context of mobile internet sites (Zhou, 2014).

TikTok developed advanced algorithms to predict the information users were interested in by mining their personal information, thus continuously spoon-feeding videos to them, with occasional video type switches, so that the users can concentrate on the usage of the application and enjoyment, even lose track of time (Zhao, 2021). Besides, the format of the TikTok video was concise. Normally, it was only seconds to a few minutes. Compared to long videos and articles, short videos were more attractive since it fits users’ fast pace of life and fragmented time (Wu, 2020). Thus, people were not likely to stay focused on one message for a long period; however, they were easier to concentrate when one long piece of information was broken down into many short pieces (Karegar et al., 2020).

Thus, we hypothesize:








	

	Hypothesis 1: Information quality has a positive influence on enjoyment.












	

	Hypothesis 2: Information quality has a positive influence on concentration.












	

	Hypothesis 3: Information quality has a positive influence on time distortion.







System quality and flow experience

System quality referred to the reliability, response time, and usability of the system (Gao and Bai, 2014). The research on flow experience confirmed that systems that run smoothly and are easy to use were more likely to attract customers (Aladwani and Palvia, 2002). For example, the research on online communication technology found that the ease of use significantly affected the flow experience (Chang and Wang, 2008).

In the context of TikTok, it had a simple operating system. The interaction was designed for immersive experiences and aimed to keep users in an extremely passive state to accept the recommended videos. Users only needed to swipe up the screen with low effort to glance at short videos, therefore, indulging TikTok and extending the usage time unconsciously (Zhao, 2021). Besides, the convergence of functions (such as integrated music, video, social, etc.) made TikTok more attractive. Users are swallowed by the fun of watching or editing short videos and even lost track of time (Liang, 2021).

Thus, we hypothesize:








	

	Hypothesis 4: System quality has a positive influence on enjoyment.












	

	Hypothesis 5: System quality has a positive influence on concentration.












	

	Hypothesis 6: System quality has a positive influence on time distortion.








Adolescents’ flow experience and TikTok addiction behavior

When the user was immersed in an activity, the flow experience was regarded as an emotional state, arousing the user’s curiosity (Webster et al., 1993). When users have a good experience, the flow experience is presented as a sense of pleasure, and users tend to spend more time participating in the activity (Bilgihan et al., 2014). For example, the more time consumers spent browsing the web, the more familiar they became with online retailers and the goods and services, which in turn promoted trust (Gulati and Sytch, 2008; Bilgihan et al., 2014). Besides, pleasure and the sense of belonging from social media were also found to trigger psychological processes of positive reinforcement and contribute to addiction behaviors later (Turel and Serenko, 2012).

Thus, the flow was regarded as a significant indicator of addiction behavior. Adolescents have the features of strong curiosity, however, they also lacked the ability to behavior control (Meeus et al., 2019; Lee and Baek, 2020). Therefore, when adolescents were absorbed into a flow state, they were easier to gain harmful habits, such as social media addiction (Zhao and Zhou, 2021), and online game addiction (Hu et al., 2019).

Thus, we hypothesize:








	

	Hypothesis 7: Enjoyment has a positive influence on TikTok addiction behavior.












	

	Hypothesis 8: Concentration has a positive influence on TikTok addiction behavior.












	

	Hypothesis 9: Time distortion has a positive influence on TikTok addiction behavior.





Besides, we also considered that the flow experience mediates the relationship between information quality, system quality, and TikTok addiction behavior. This prediction originated from a previous study.

The user’s enjoyment of the experience could be improved by the high quality of the information and the system, and they might continue to be immersed in the whole experience (Heeter, 1992). Later, Pelet et al. (2017) found a positive relationship between information quality, system quality, and enjoyment. Park and Hwang (2009) confirmed that the flow mediates the relationship between telepresence and online gaming addiction. TikTok achieved personalization by customizing specific features and content for users. Studies showed that users’ participation in the personalization process could help them establish a sense of relevance with media platforms (Thongpapanl and Ashraf, 2011). Therefore, platforms that provided personalized services could in turn induce functional attachment between users and providers (Wan et al., 2017).

Thus, TikTok provided users with highly personalized videos and funny video editing functions that could potentially increase users’ enjoyment, and we hypothesize:








	

	Hypothesis 10: Enjoyment mediates the relationship between information quality and TikTok addiction behavior.












	

	Hypothesis 11: Enjoyment mediates the relationship between system quality and TikTok addiction behavior.





Likewise, concentration was proved to be a critical stage before forming addiction behavior (Khang et al., 2013). The high quality of information and system contributed to users’ heavy concentration on ongoing activities (Yang and Lee, 2018). In other words, when users interacted with entertaining media, they could have a strong interest and want to explore further, which had been confirmed by Wan and Chiou (2006).

In the context of TikTok, users could determine the values of the video and could use the platform easily. The interesting content and interactive system were very easy to be used as an external stimulus for teenagers to produce a concentrated use experience, which may also mediate the subsequent addiction behavior. In other words, when users were concentrating on the high quality of the information system, the addiction behavior was gradually formed.

Thus, we hypothesize:








	

	Hypothesis 12: Concentration mediates the relationship between information quality and TikTok addiction behavior.












	

	Hypothesis 13: Concentration mediates the relationship between system quality and TikTok addiction behavior.





Besides, because of the enjoyment they experienced while using TikTok, adolescents tend to immerse themselves in short videos for long periods, resulting in impaired attention mechanisms, and their arousal mechanisms may distort their perception of the time spent (Wittmann and Paulus, 2008). Adolescents might continuously interact with TikTok because of the attractive videos and finally gain addiction behavior. It was very easy for adolescents to immerse themselves in interesting content. They were constantly engaged, which led to the feeling of time distortion (Wan and Chiou, 2006). In other words, when the stimulus of the external environment was more intense, they could experience more pleasure, and the attention mechanism could be more severely damaged. Therefore, time distortion might mediate external stimulus and addiction behavior.

Thus, we hypothesize:








	

	Hypothesis 14: Time distortion mediates the relationship between information quality and TikTok addiction behavior.












	

	Hypothesis 15: Time distortion mediates the relationship between system quality and TikTok addiction behavior.








Research methodology


Research design and construct measurements

This study employed a quantitative approach paradigm for the primary data collection and analysis. An extensive review of previous literature enabled extractions of the measurement scale which were applied to develop a self-report survey form. The survey form was designed in English and Chinese. Since this survey was conducted in China, we applied a forward–backward translation method to ensure translation accuracy.

The items of each construct were taken from previous literature and applied to the TikTok addiction behavior context. Five-point Likert-type scales were used to measure each item from (1) “Strongly disagree” to (5) “Strongly agree.” Information quality was measured in three dimensions with 12 items from Zhang et al. (2016) and Lee and Kim (2017). System quality was measured in four dimensions with 14 items from Nelson et al. (2005). The Flow had three dimensions (enjoyment, concentration, and time distortion) with 6 (Cao et al., 2020), 4 (Chen et al., 2017), and 3 (Novak et al., 2000) items, respectively. TikTok addiction behavior was measured by 20 items from (Yu and Fu-min, 2005).



Sample and data collection

This study conducted an online survey among TikTok (Douyin) users in China. Adolescents aged from 10 to 19 were recruited for this research. We first used a random sampling method to increase sample diversity. Gender, age, and education were taken into consideration when recruiting the first seed. After that, the virtual snowball sampling procedure was mainly used to recruit participants. All the participants were free to join and withdraw from the survey at their discretion.

Hair et al. (2017) recommended using G*Power to calculate the sample size for structural equation modeling, which was agreed by Ramayah et al. (2018). Our model had 5 predictors, therefore, to reach a medium effect size and a power of 0.8, a 90 minimum sample was needed. However, we expanded our sample size, since both Krejcie and Morgan (1970) and Hair et al. (2019) suggested to recruited around 384 respondents when the overall population size exceeds 100,000 to reduce heterogeneous populace issues. A recent study also recommended increasing the sample size to avoid online survey bias (Kirchherr and Charles, 2018). At last, 735 questionnaires were collected and 76 labeled as invalid were removed, 659 remained. The details of respondents’ demographic profiles are presented in Table 1.


TABLE 1    Respondents’ demographic profiles (n = 659).

[image: Table 1]

All the eligible respondents in this study were Chinese TikTok (Douyin) users and focused on adolescents aged 10–19. The data was collected from January 2022 to April 2022, when the COVID-19 epidemic unfolded a new wave of outbreaks. As shown in Table 1, 43.9% of the participants were male and 56.1% female. Most of the respondents (42.51%) were aged from 15 to 17 years, followed by 12 to 14 years (28.9%). All the participants were students and most of them were receiving secondary school level education in China.



Common method bias

The common method bias was tested with the marker variable technique using the Partial Least Square (PLS) algorithm. This method was suggested since it examined the method variance when conducting statistical analysis (Lindell and Whitney, 2001; Podsakoff et al., 2003). Findings indicated that after adding the marker variable in the research model, the R2 value in TikTok addiction behavior changed slightly (from 0.252 to 0.253), less than 10%. These results confirmed that common method variance was not an issue in the data set (Lindell and Whitney, 2001). Table 2 presents the marker variables results.


TABLE 2    Comparison of R2 value between baseline model and marker included the model.

[image: Table 2]




Data analysis and results

Smart PLS was recommended by Hair et al. (2021) and Sarstedt et al. (2022) to test the research model, and scholars agreed that PLS-SEM is suitable for this study since it can estimate the measurement and structural model at the same time (Gefen et al., 2011). In line with previous interdisciplinary studies such as tourism management (Yang et al., 2021, 2022a), social media (Dalvi-Esfahani et al., 2021), consumer behavior (Yang et al., 2022b), and this study adopted Smart PLS 3.3.7 to conduct a two-stage approach to test model (Anderson and Gerbing, 1988).


Measurement model

The internal consistency reliability was evaluated by Cronbach’s alpha and composite reliability. The results below exhibited that the model had sufficient internal consistency, since the values of Cronbach’s alpha and composite reliability were above 0.7 (Henseler et al., 2009; Hair et al., 2017). Next, the indicator reliability was good (outer loadings >0.6) (Chin, 1998) and the convergent validity was established (average variance extracted >0.5) (Fornell and Larcker, 1981; Hair et al., 2019). The details are presented in Table 3.


TABLE 3    Results summary for reflective measurement models.
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Next, we adopted the Heterotrait Monotrait (HTMT) technique to test the discriminant validity (Henseler et al., 2015). The results presented that all the constructs did not violate HTMT0.85, which confirmed that the discriminant validity was established (Henseler et al., 2015). Table 4 shows the findings that meet the threshold.


TABLE 4    Discriminant validity: Heterotrait Monotrait (HTMT) criterion.

[image: Table 4]



Structural model


Hypothesis testing

In line with Hair et al. (2021), the path relationships were examined with 1,000 bootstrap samples and a one-tailed test with a 0.01 significance level. The PLS-bootstrapping results are presented in Tables 5, 6.


TABLE 5    Direct effect hypotheses.

[image: Table 5]


TABLE 6    Summary of mediation test effects.

[image: Table 6]

Our results showed that Information Quality had a significant influence on Enjoyment (β = 0.225, t-value = 5.694, p < 0.01) and Concentration (β = 0.166, t-value = 3.163, p < 0.01), thus supporting Hypothesis 1 and Hypothesis 2. However, the relationship between Information Quality and Time Distortion was insignificant (β = 0.116, t-value = 1.998, p > 0.01), therefore Hypothesis 3 was rejected. Besides, Hypothesis 4, Hypothesis 5, and Hypothesis 6 were supported, since System Quality exhibited positively influence on Enjoyment (β = 0.557, t-value = 13.899, p < 0.01), Concentration (β = 0.363, t-value = 6.446, p < 0.01), and Time Distortion (β = 0.271, t-value = 4.561, p < 0.01). And Enjoyment on TikTok Addiction Behavior Hypothesis 7 (β = −0.133, t-value = 2.534, p < 0.01), Concentration on TikTok Addiction Behavior Hypothesis 8 (β = 0.364, t-value = 5.923, p < 0.01), and Time Distortion on TikTok Addiction Behavior Hypothesis 9 (β = 0.263, t-value = 4.685, p < 0.01) were all statistically significant.

The mediating effect of Enjoyment (Information Quality → Enjoyment → TikTok Addiction Behavior: β = −0.030, t-value = 2.447, p < 0.01; System Quality → Enjoyment → TikTok Addiction Behavior: β = −0.074, t-value = 2.400, p < 0.01) and Concentration (Information Quality → Concentration → TikTok Addiction Behavior: β = 0.060, t-value = 2.769, p < 0.01; System Quality → Concentration → TikTok Addiction Behavior: β = 0.132, t-value = 4.066, p < 0.01) were significant. Time Distortion could mediate the relationship between System Quality and TikTok Addiction Behavior (β = 0.071, t-value = 3.206, p < 0.01), but have no significant mediation effect on Information Quality and TikTok Addiction Behavior (β = 0.031, t-value = 1.771, p > 0.01). Therefore, Hypothesis 10, Hypothesis 11, Hypothesis 12, Hypothesis 13, and Hypothesis 15 were all supported, while Hypothesis 14 was rejected.



Coefficient of determination (R2) and predictive relevance (Q2)

Besides, to justify the overall quality of the model, Hair et al. (2021) suggested evaluating the coefficient of determination (R2) and predictive relevance (Q2). Our results indicated that Enjoyment, Concentration, and Time Distortion accounted for a 25.2% variance in TikTok addiction behavior. Therefore, our model had satisfactory explanatory power. The predictive relevance between exogenous and endogenous variables also showed that the Q2 value of the construct was greater than zero (i.e., Q2 TikTok Addiction Behavior = 0.150). Table 7 shows the Model results for R2 and Q2.


TABLE 7    Model results for R2 and Q2.
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Importance–performance matrix analysis

Hair et al. (2017) suggested testing importance–performance matrix analysis (IPMA) of latent variables scores to further examine its importance and performance. Table 8 and Figure 2 present the results of IPMA which targeted TikTok Addiction Behavior. Results showed that Concentration had the highest importance value (0.370), which was followed by Time Distortion (0.248) in influencing TikTok Addiction Behavior, while Enjoyment had the highest performance value (62.820) and the lowest importance (−0.144).


TABLE 8    Importance–performance map (TikTok addiction behavior) (constructs, unstandardized effects).
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FIGURE 2
Importance–performance map of TikTok addiction behavior.





Discussion and conclusion


Discussion

Based on the “Stimulus–Organism–Response” paradigm, this study attempted to investigate how the information system affected flow experience and further triggered adolescents’ addiction to TikTok. Some findings were of significance.

First, this study determined that information quality and system quality worked as stimulus factors that have partial positive influence on flow experience. This was aligned with former studies (Gao and Bai, 2014; Gao et al., 2015). Besides, the findings of this study indicated that the linkage between system quality and flow experience (enjoyment, concentration, and time distortion) were relatively higher than the relationships between information quality and all dimensions of flow experience, while the mediation effect of time distortion to information quality and TikTok addiction behavior was insignificant. In other words, the system quality contributed more to users’ flow experience and addiction behavior, because TikTok’s rigorous algorithm system enhanced the deep interaction with the user and therefore provided high-quality creative content (Yu, 2019), making the videos highly comprehensive and meeting user requirements (Zhang and Liu, 2021). Thereby adolescents were more likely to step into a flow experience.

Second, this study regarded the flow as an organism and broke it into enjoyment, concentration, and time distortion. We empirically proved their positive effect on TikTok addiction behavior. A previous study found that the flow directly influenced social media addiction (Lee et al., 2018), and this study further explained that the specific state of flow (enjoyment, concentration, and time distortion) mediated the effects of the TikTok environment on addiction behavior.

Third, we found that concentration was the most important factor in TikTok addiction behavior. The flow theory may provide a possible explanation. Wang (2020) and Pelet et al. (2017) agreed that concentration was the key factor in flow. When users, especially adolescents users, were having fun online, it was hard for them to break off from the ongoing entertainment activities, except for compelling interruption from the real world (Rau et al., 2006; Montag et al., 2019), for example, parental control, academic work pressure, etc. Therefore, concentration was the critical representation of the user’s deep immersion which led to TikTok addiction behavior.



Conclusion


Theoretical implications

First, this study contributed to enriching the concept of environmental components on TikTok. Previous literature only proposed environment types based on platform design, website layout, and video content characteristics (Cao et al., 2020; Wang, 2020), while drawing much attention to the negative consequences of addiction behavior and how personal state or technical factors independently lead to addiction behavior (Hasan et al., 2018). This may hinder a comprehensive understanding of the online environment on TikTok. Our work extended the media literature by integrating information quality elements (such as conciseness, usefulness, and subscription) and system quality elements (flexibility, integration, ease of use, and response time) as predictors in the TikTok context, thus, we provided a new perspective on the relationship between the online environment of TikTok and the psychology of Chinese adolescents’ users. This study also contributed to the media literature by confirming the applicability of the S–O–R paradigm combined with flow theory in the context of TikTok: we conceptualized each category of the environment as stimulus (information quality and system quality), organism (enjoyment, concentration, and time distortion), response (addiction behavior), and generalized causality.

Second, there was very limited research on how to specify each component of flow effect on addiction behavior. While previous studies treated the flow as a wholistic construct (Chou and Ting, 2003; Kim et al., 2017; Brailovskaia and Teichert, 2020; Zhao and Zhou, 2021), we empirically examined the flow in three specific components and found concentration was the most important factor to affect TikTok addiction behavior. Our findings pointed out that the flow, as the best experience, has an important effect on TikTok addiction behavior. We demonstrated the significant mediating effect of the three parts of flow (enjoyment, concentration, and time distortion) to link the information system to TikTok addiction behavior. Thus, our study gained useful insight into understanding the causes and consequences of flow experience in the context of TikTok.

Third, the information quality and system quality working as antecedents of flow theory had been applied to social networking services (Gao and Bai, 2014), but when applied to TikTok, our results were different. Gao and Bai (2014) found that information quality can significantly influence flow, while the relationship between system quality and flow was not identified. However, our results showed information quality positively influenced enjoyment and concentration but did not have an effect on time distortion, while system quality was positively related to all of them. These results were partially contradictory to Gao and Bai’s (2014) study. Therefore, we empirically revised the flow theory under the environment of TikTok.

The results could be explained from two aspects. First, Gao and Bai (2014) only roughly studied the influence of information and system on the flow, but this study specifically refined each part of the flow, so the results were different. Besides, the research of Gao and Bai (2014) was applied in the context of social network services 8 years ago. TikTok system was equipped with more advanced algorithm technology, which was more intelligent than previous media platforms. It can recommend content in a more accurate and personalized way by using a hierarchical interest tag tree, user role, and partitioned data bucket strategy (Zhao, 2021). After identifying the basic information and viewing preferences of adolescents, the algorithm can recommend more entertaining videos to them and provide timely news about the epidemic during the period of COVID-19. Therefore, when viewing these videos, adolescents felt enjoyment and devoted more concentration due to the entertainment and topic sensitivity characteristics.

However, under the 9-year compulsory education and proper parental guidance, Chinese adolescents had the ability to evaluate video information. After realizing the lack of meaning and false information in the short videos, they might feel nervous and guilty about using TikTok continuously due to a lack of self-control, so it was hard to assess the time distortion. This phenomenon had been demonstrated in previous studies (Luqman et al., 2017, 2020).



Practical implications

This study also had some practical implications. First, TikTok developers should beware that aside from gaining benefits to the enterprise, TikTok has a need to contribute to society. Attracting users to become addicted to TikTok is not a positive phenomenon. TikTok should be constructed into a platform that can serve as both entertainment and information delivery. Based on our findings, concentration was the most important factor leading to TikTok addiction behavior, therefore, algorithms and systems should be optimized to design an effective function that can interrupt users who have been immersed in TikTok for an excessive amount of time or recommend short educational videos to cultivate users to form healthy TikTok usage habits.

Adolescents may not voluntarily reduce their overuse of TikTok, since they are still forming a psychological mechanism process, are curious about their surroundings, and usually lack self-control. Therefore, healthy and positive psychological and behavioral habits should be cultivated, and behavior cognitive and critical thinking abilities should be fostered to increase adolescents’ ability to control themselves.

However, self-control is not an easy task. Thus, from the perspective of school and parents, it would be helpful for schools to provide adolescents with more valuable and engaging online activities to decrease time spent on TikTok. Besides, parental control had proven as an effective way to avoid and alleviate adolescents’ problems of social media addiction (Lee and Ogbolu, 2018). Thus, parents should intervene in adolescents’ TikTok use and break adolescents’ concentration.



Limitations and future research

This study had some limitations that provide insights for further research. First, our sample only contained 659 Chinese adolescents, this may not reflect other larger geographical and cultural areas. Future studies can consider cultural differences, conduct cross-cultural studies, or expand the age range of samples to detect differences between age groups. In addition, there are other short video applications, including Kuaishou, etc. Depending on the type of application, there may be biases associated with user behavior or addiction behavior. Subsequent work can use multi-group analysis to compare the behavior of Chinese users using short video media. Last, our results confirmed that enjoyment, concentration, and time distortion explained the 25.2% variance in TikTok addiction behavior. Thus, future studies could introduce new variables such as habit and engagement to increase model explanatory ability.
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