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ABSTRACT
In this paper, we study the designs of several digital wellbeing systems that are created for users
to regulate their smartphone usage. Through the lens of the Theory of Planned Behavior (TPB), we
present how different designs may be used to shape users’ intent of improving digital wellbeing and
lead to their behavior of preventing smartphone overuse. Given the initial exploration, we also discuss
our speculative designs of future digital wellbeing systems.
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INTRODUCTION
Beetham referred digital wellbeing to “the potential risks of digital engagement as well as the potential
benefit” [3]. Gui et al. defined digital wellbeing in the domain of media literacy research as “a state
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where subjective well-being is maintained in an environment characterized by digital communication
overabundance” [5]. We focus on addressing digital wellbeing as a state where people find their use
of digital technologies pleasing, healthy, and benefiting their real-life.
In recent years, overuse of smartphones has been discussed as one major issue of maintaining

digital wellbeing. Different applications are designed to help people self-regulate and prevent overuse
of digital technologies [7]. For example, the most popular smartphone platforms offer built-in features,
e.g., Android’s Digital Wellbeing, iOS’s Screen Time, where users can be better aware of their app use.

In this paper, we study the designs of the most highly cited systems that are deployed for managing
smart-phone overuse. In particularly, we draw from the Theory of Planned Behavior (TPB)–a theory
in psychology that states the relationship between beliefs and behavior–to understand how different
designs may take effect on improving digital wellbeing.

THEORY OF PLANNED BEHAVIOR & DIGITAL WELLBEING SYSTEM DESIGNS
The theory of Planned Behavior was developed by Icek Ajzen [2] and was found helpful in explaining
and predicting HCI-related behaviors[12]. As shown in figure 1, behavior can be predicted from
individual’s intention and intention is an indicator of people’s readiness to perform a behavior [2].
The TPB identifies three concepts that shape individual’s intentions and behaviors. More specifically,
the TPB states that people tend to behave in a certain way 1) when they have a favorable attitude
towards the behavior, 2) when they perceive that they should or should not do under the social pressure
(having a subjective norm), or 3) when they believe that it is something they can control (establishing a
perceived behavior control).

Figure 1: Theory of Planned Behavior
(TPB) [2]. The TPB identifies three
concepts–attitude toward the behavior,
subjective norm, and perceived behavioral
control–that shape an individual’s behav-
ioral intentions and behaviors.

Below, we provide sample system designs that are created to realize the above concepts, as shown
in Table 1. We discuss how different features may help shape the intent of improving digital wellbeing
and lead to the behavior of reducing smartphone overuse.

Attitude toward the Behavior
Attitude toward the Behavior explains the degree to which an individual positively or negatively
evaluate the performance of their behavior [2]. In the context of this study, we look at designs
that aim to promote people’s attitude toward their performance of phone use. Among the reviewed
systems, [4, 6, 8] provide design features that aim to promote users’ attitude toward their smartphone
overuse. For example, [4] showsmessages to users based on the duration and times of their smartphone
picks up. The message is displayed for each screen unlock. If a user spent the longest time on his/her
phone, the message will be “X times spent on your smartphone today. It’s your worst score.” According
to the TPB, such messages present the performance of the users’ smartphone usage, which may
promote a negative attitude toward unhealthy smartphone use. The hope is that users may have the
intention to reduce their smartphone use after reading this message.
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Subjective Norm
Subjective norm refers to the perceived social pressure to carry out or not to carry out a behavior [2].
In the context of this study, we look at the designs that help users regulate their app usage in a
social setting, e.g., [6] [7]. For example, Ko et al designed a group-based app named NUGU for
regulating smartphone use [7]. NUGU allows a group of users to share their activities and limit their
smartphone use by locking apps and muting notifications. Their study shows that people who used
NUGU significantly reduced their smart phone usage and improved their perceived level of managing
interruptions. WatchApp [7] also employs social support for regulating smartphone usage. WatchApp
allows competition among group members where group members are ranked by their usage of their
smart phone. The person with the least smartphone usage wins.

Table 1: Sample system designs that pro-
mote the TPB concepts

TPB Concept Work

Attitude toward the behavior [4] [6] [8]
Subjective Norm [6] [7]

Perceived behavioral control [6] [7] [8] [9] [10] [11]

Perceived Behavioral Control
Perceived Behavioral Control focuses on individuals’ ability toward control, indicating the perceived
level of difficulty or ease for individuals to engage in a given behavior [2]. In this study, we look
at the designs that improve users’ sense of perceived behavioral control in terms of smartphone
usage, e.g., [7–11] as shown in Table 1. For example, Lock n’ LoL [6] is an app designed for preventing
excessive app usage. Users can lock the app screen such that no distracting messages are received
when the screen is locked. Providing such features can improve users’ sense of control and mitigate
smartphone distractions.

DISCUSSION
Our study is limited to the constructs within TPB and a small sample of smartphone applications.
However, the findings of this initial exploration of the system designs suggests that the psychological
constructs (e.g., attitude toward the behavior and subjective norms) can be better addressed in
designing and evaluating digital wellbeing systems. Among the works we studied, as shown in
Table 1, only one system utilized the three TPB constructs, i.e., [6] employs attitude toward the
behavior, subjective norm, and perceived behavioral control in its design. According to TPB, there are
also inner interactions among the different TPB constructs, as shown in Figure 1. For example, the
perceived behavioral control moderates the effect of attitude toward the behavior and subjective norm
on intention [1].
Thus, our speculative design of future digital wellbeing systems should address both individual

TPB constructs and the interactions among the constructs. Additionally, more factors beyond TPB
need to be explored in future work and empirical experiments should be conducted for examining
how other designs of digital wellbeing systems impact people’s phone usage.
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