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Abstract: The concept of quantified self is deeply integrated into various facets of consumer life, 
offering both convenience and enjoyment while encouraging users to focus on their own well-being 
and optimize personal behavior. This, in turn, cultivates Quantified-Self Consciousness (QSC) 
among users. Despite its ubiquity, existing research on the definition of QSC and its impact on 
online user engagement remains incomplete, leaving businesses without a comprehensive 
understanding of user behavior in the context of quantified-self actions. Leveraging self-concept 
theory, this study employs both surveys and scenario-based experiments to explore the mechanisms 
through which QSC influences user engagement. Remarkably, we introduce circle characteristic as 
a moderating variable, which not only extends the applicability of circle characteristic in online user 
behavior studies but also provides businesses with insightful and culturally nuanced managerial 
guidance. 

1. Introduction  
The rise of technology and health awareness has mainstreamed the quantified self, influencing 

various life aspects from physical to social well-being. This trend is no longer confined to medical 
niches; it's a societal phenomenon [1]. The frequent exchange and visualization of personal data not 
only integrates it into everyday life but also fosters health and behavioral optimization. However, 
businesses are still exploring how this surge in Quantified-Self Consciousness (QSC) impacts user 
participation and its underlying mechanics. Existing research typically segments the quantified-self 
process into introspective and action stages, highlighting the former's significance. Our study fills a 
research gap by integrating a mediating variable based on self-concept theory, to better understand 
user behavior mechanisms from QSC to active involvement. We broaden the discussion to include 
Chinese circle culture, offering businesses innovative strategies to boost user engagement. 

2.  Theoretical Foundation 
2.1. Self-concept Theory and Quantified-Self Consciousness 

Self-concept theory, originated by James in 1890, identifies human self-perception in four 
aspects: material, spiritual, social, and pure selves [2]. This theory has been foundational in customer 
behavior research, further expanded by Sirgy to include actual and ideal selves, along with their 
social versions [3]. These dimensions guide purchasing choices and foster self-actualization, 
influencing ongoing engagement in quantified behaviors and social networks. The quantified-self 
serves two purposes: individual-level users use it to align their actual and ideal selves, while group-
level users aim for social acceptance by projecting a positive image. Increasingly, QSC is becoming 
a key driver for public participation in both quantified activities and broader online marketing. Our 
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research seeks to understand the mechanisms through which QSC shapes user engagement, aiming 
for actionable insights into online marketing strategies. 

2.2. User Engagement Behavior 
User engagement behavior has long been an academic focus, with varying definitions and 

theories enriching the field. We adapt Ennew and Binks' categorization of customer participation 
behavior to delineate online user engagement into three dimensions: data exchange, accountable 
conduct, and interpersonal engagement [4]. Data exchange involves mutual data and idea exchange 
between users and service providers. Accountable conduct recognizes mutual obligations, and 
interpersonal engagement is characterized by trust, flexibility, and commitment. Research shows 
that QSC significantly influences user behavior; higher QSC levels are linked to increased activity 
in quantified-self communities and mobile social networks [5]. Using self-concept theory, we note 
that users' social selves are divided into actual and ideal components. Behavior is then modulated to 
align these two aspects, aiming to achieve an ideal social self. 

2.3. Arousal 
First identified by Cannon in 1914 as a mobilizing force during emergencies and later honed by 

Duffy in 1957 to denote readiness, the concept of arousal has undergone considerable 
transformation [6,7]. Evolving from a gauge of activated energy to a multi-faceted measure of 
psychological and physiological activity and wakefulness [8], its relevance in self-quantification 
remains underexplored. Our study adopts Russell's 1980 definition, zeroing in on how arousal 
galvanizes bodily resources and primes individuals for action. 

2.4. Circle Characteristics 

In cultures like China, "circles"—social networks tied by common interests—significantly 
influence individual attitudes and actions [9]. Essential for building user trust in the digital landscape, 
as exemplified by platforms like WeChat, these circles are the core of our study. Focusing on 
mobile social platforms, we explore how variations in circle attributes like tie strength, membership, 
and trust affect user behavior. Our research offers a unique angle by probing how the circle 
characteristics moderate the impact of user QSC on group participation. 

3. Hypothetical Deduction 
In quantified-self communities and mobile social networks, data exchanging helps users achieve 

an ideal social self-concept, offering benefits like improved social standing [1]and social capital [10]. 
Similarly, users often act responsibly to cultivate an ideal self-image, generating value for both 
organizations and themselves [11]. This accountable conduct enhances their community credibility. 
Lastly, interpersonal engagement is vital for user engagement, strengthening social bonds and 
shaping perceptions [12]. All in all: 

H1: QSC positively affects user (a) data exchange, (b) accountable conduct, and (c)interpersonal 
engagement. 

In the field of self-quantification, data aggregation elevates arousal, thereby affecting user 
engagement and offering fresh insights into the role of QSC in user behavior. Self-concept is a 
collection of one's self-views [13], and arousal, fueled by cognition, influences behavior through 
emotional states (He, 2008). Arousal catalyzes varied actions like impulse buying and information 
sharing [14,15]. In the QSC framework, arousal is triggered by data analytics, shaping participatory 
behavior. Hence,  

H2: QSC positively impacts user (a) data exchange, (b) accountable conduct, and 
(c)interpersonal engagement via arousal. 

Tie strength within social circles influences relationship intimacy and is pivotal for information 
sharing and trust [16]. Strong ties enhance interaction and loyalty [17], affecting user QSC and 
participation. Formally: 

H3: Tie strength moderates how users' QSC impacts their (a) data exchange, (b) accountable 

143



conduct, and (c)interpersonal engagement. 
See Figure 1 for the specific model. 

 
Figure 1 Research model. 

4. Methodology 
4.1. Study1 

Study 1 employed a community-based online survey to validate our hypotheses, using SPSS 26.0 
and AMOS 24 for data analysis. The study targeted the primary model effects and arousal's 
mediating role, confirmed through a structured questionnaire. The survey concentrated on a young, 
online quantified-self community, with a focus on Chinese university students. Hypotheses H1 and 
H2 received preliminary validation. 

4.2. Study2 
In Experiment 2 we used the scenario experimental method to verify the moderating effect of tie 

strength, and because of the importance and popularity of exercise and fitness apps, the exercise 
scenario was chosen as the experimental background. After setting up the experimental scenario, a 
2×2 between-group design was used to randomly assign subjects. We will test the moderating effect 
of tie strength (H3) while replicating the main effect path. 

5. Conclusion 
The era of quantified-self has revolutionized online user engagement, compelling us to revisit 

traditional paradigms. Our research uniquely delves into the multidimensional impact of QSC on 
user engagement, leveraging self-concept theory to enrich current scholarly discourse. More 
critically, we upend the prevailing assumption that tie strength consistently moderates these 
dynamics. Our research will reveal that in the context of circle cultures, tie strength emerges as a 
defining characteristic that can override individual traits. In summary, our study provides a nuanced 
understanding of how QSC shapes user behavior in complex social ecosystems. 
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