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Digital Wellbeing Apps as an Intervention for Mobile Phone Overuse:
A Preliminary Overview

The use of mobile devices has become ubiquitous in recent years, leading parents,
educators, and policy makers to question the potential negative effects of overuse. Numerous
studies have noted a correlation between increased mobile phone use and decreased executive
functioning, prompting a surge of interest in the use of digital wellbeing apps to mitigate
mobile phone use. This paper will review design principles contributing to mobile phone
overuse, examine how the design of popular digital wellbeing apps mitigate mobile phone
use, and propose design features for future digital wellbeing apps.

Literature Review

The prevalence of Internet and social media addiction continues to increase in tandem
with the growth in human dependence on technology. Estimates suggest that more than 210
million individuals around the world are suffering from this problem (Longstreet & Brooks,
2017), though whether such a phenomenon warrants the label “Internet Addiction Disorder”
is contentious (Van Rooij & Prause, 2014). Nevertheless, the phenomenon of mobile phone
overuse is palpable to parents, guardians, and educators. A 2010 study revealed that
American youth spend an average of 7.5 hours per day on media consumption. This includes
cell phones, computers, video games, TV, movies, music, and newspapers. Even younger
children spend 2 hours per day with screen media (Rideout, Foehr & Roberts, 2010).

The causes of mobile phone overuse are multifaceted: a meta-analysis study
conducted by Yildiz-Durak (2020) identified more than a dozen factors contributing to
mobile phone overuse, including depression and stress, loneliness, social anxiety,
interpersonal relationships, academic success, gender, self-esteem, and self-regulation. A
complicating factor is that studies have shown an interplay between cognition and mobile

phone overuse: while some studies have indicated that Internet addiction is linked with
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alterations of brain structure, others have discovered that executive functions have an effect
on social media overuse (Cheng & Liu, 2020; Wegmann et al., 2020).

There is an increasing body of literature surrounding the effects of digital
technologies on learning, attention, memory, and social interaction (Loh & Kanai, 2016).
While the evidence is far from conclusive, some studies have demonstrated robust evidence
of a negative impact of digital media multitasking on cognition, psychosocial behavior,
neural structure, and academic outcomes (Uncapher et al., 2017). On the other hand,
researchers have noted an association between higher levels of technology multitasking and
higher levels of multitasking performance (Matthews, Mattingley & Dux, 2022), higher
screen time and better working-memory-specific and shifting-specific executive function
abilities (Toh et al., 2021), as well as an association between gaming and improved capacity
to multitask (Anguera et al., 2013).

Design Principles Contributing to Mobile Phone Overuse

The increasing prevalence of mobile phone overuse has raised ethical concerns, yet
technology users remain largely oblivious to its pervasive influence on their lives. This
phenomenon can be attributed to the so-called “attention economy,” wherein social media
platforms are designed to foster addiction through the intentional exploitation of human
psychology (Bhargava & Velasquez, 2021). Consequently, users are increasingly captive to
the persuasive powers of these platforms, allowing them to dominate their attention and affect
their behavior.

The design principles behind the addicting elements of mobile phone apps have been
extensively studied in recent years. Table 1 displays an overview of design principles that are
believed to be contributors to mobile phone overuse.

Table 1

An overview of design principles contributing to mobile phone overuse
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Author(s) Design principles contributing to mobile phone overuse

Montag et al. (2019) endless scrolling/streaming

endowment effect/mere-exposure effect
social pressure

showing users what they like

social reward

Zeigarnik/Ovsiankina effect

A e

Alutaybi et al. (2019) “fear of missing timely interaction”
“fear of missing the sense of relatedness”
“fear of missing the ability to be popular”

“fear of missing temporarily available information”

Eyal (2014) The “Hooked model”:
a trigger
an action
a reward
an investment

il e

Montag et al. (2019) identified six psychological mechanisms built into popular social
media apps and games. Endless streaming/scrolling refers to the feature of allowing users to
scroll down endlessly or autoplaying similar videos in the hope of promoting further user
immersion. This technique exploits users by producing a “flow” state, coined by Nakamura
and Csikszentmihalyi (2002), which can produce a feeling of time distortion. The
endowment effect (Kahneman, Knetsch, & Thaler, 1991) posits that the more time a user
invests in a given smartphone app, the harder it is for them to detach from the app. The mere
exposure effect (Zajonc, 2001) states that the more often a user is exposed to a certain app,
the more they will like it. Social pressure is a form of design that encourages users to
interact with others within an app, such as the “double tick function” in WhatsApp, which
nudges users to read and reply to messages, or guilds in game apps that encourage players to
meet at a certain time online to go on a mission together (Thaler & Sunstein, 2009).
Additionally, designers can show users what they like based on analyzing what posts they
have “liked” and how long they hover over certain posts (Rader & Gray, 2015). Social

reward, which refers to the mechanism by which users experience stronger activity in the
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ventral striatum (an area involved in the processing of rewards) after seeing their pictures
receiving “likes” on social media apps (Sherman et al., 2016), is also employed. Finally, the
Zeigarnik/Ovsiankina effect (Rickers-Ovsiankina, 1928) describes the phenomenon that
individuals involved in the execution of high investment tasks will react with emotional strain
if interrupted, and the final completion of the task will remove this strain. An example of this
is players of the popular mobile app “Candy Crush Saga” who are motivated to solve difficult
levels and may spend money buying additional “lives” in order to do so.

In their study on social media apps, Alutaybi et al. (2019) identified several
persuasion triggers that contribute to the experience of Fear of Missing Out (FoMO). Among
the most pervasive triggers is “fear of missing timely interaction”, which refers to the
anxiety of not being able to interact or connect with other individuals within a specific period.
Additionally, the study found that “fear of missing the sense of relatedness” is also a
commonly reported trigger for FOMO, as it pertains to the need to continually check the
group’s activity to stay informed about members and activities. Furthermore, Alutaybi et al.
(2019) noted that “fear of missing the ability to be popular” is yet another factor that may
induce FoMO, as it relates to the fear of not being able to achieve a desired image on social
media and gain popularity among peers. Lastly, the study revealed that “fear of missing
temporarily available information” is also a key trigger for FOMO, as it refers to a fear of
not being able to view time-limited content, such as Snapchat stories or Instagram stories.

Eyal (2014) proposed the “Hooked model”, a four-phase model that utilizes
behaviorist principles to explain the formation of habits through the use of mobile phone
apps. The trigger phase is initiated by cues, which can be internal (e.g. boredom,
pre-existing routines, loneliness) or external (e.g. notifications indicating a new message).
The action phase is based on the Fogg (2009) behavior model, which posits that when

motivation and ability are present, an action can occur. Social media platforms often increase
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the ability to take action by providing personalized recommendations and other incentives
that may motivate users to pursue social acceptance. The reward phase reinforces user
behaviors by providing rewards for actions taken, such as comments and “likes” on posts, or
endless scrolling of news feeds. Finally, the investment phase increases the likelihood of
users returning to social media platforms as they have invested value through content and
followers, which is consistent with the “endowment effect” (Kahneman, Knetsch, & Thaler,
1991). This cycle of triggers, actions, rewards and investments results in an addictive
feedback loop, where rewards and investments incentivize users to respond to triggers and
perform actions, thus producing more rewards and investments.

The growing prevalence of mobile phone overuse has prompted researchers to explore
potential interventions, such as mindfulness exercises and digital wellbeing apps (Gorman &
Green, 2016; Throuvala et al., 2020). The latter have been particularly effective due to their
ability to track behavior and provide tips for promoting cognitive, emotional, and behavioral
wellbeing (Bakker et al., 2016; Kiraly et al., 2020). Studies have found that digital wellbeing
apps are effective at supporting self-awareness and self-regulation, suggesting their use as a
viable intervention for mobile phone overuse.

Evaluation of Digital Wellbeing Apps

Lyons et al. (2022) published an analysis of the top downloaded digital wellbeing
apps. The results of this analysis are presented in Table 2, which provides an overview of the
key features of these apps.

Table 2

An overview of the key features of popular digital wellbeing apps

Gamification-based Utility-based

Forest Hold ActionDash | StayFree Google
Digital
Wellbeing
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Gamification | v/ v X X X
Real-world v v X X X
rewards

Comparison | v/ v v v X
with other

users

Daily phone | x X v v v
usage

overview

Application | v v v v v
blocking

Although there are numerous digital wellbeing apps available in the app store, the
majority of them offer similar functionalities (Lyons et al., 2022). As such, the focus of this
section is to select five digital wellbeing apps from the available options, with the goal of
categorizing them into two distinct groups: gamification-based and utility-based.

Gamification has become an increasingly popular technique used to encourage users
to adopt certain behaviors. Two such apps that utilize this method are Forest and Hold, which
both reward users for not using their phones. Forest rewards users by allowing them to grow
virtual trees in a virtual forest (see Figure 1), while Hold allows users to earn points for not
using their phone. Both apps function by allowing users to set a timer, after which the user
will be blocked from using other applications on their phone; if the user stops the timer at any
time, they will not be able to receive any rewards. Beyond virtual rewards (e.g. virtual trees
and points), Forest and Hold offer users real-world rewards for not using their phone. For
example, Forest users can use the virtual coins earned in the app to plant real trees in the
world, while users of Hold can redeem their points for rewards such as Starbucks gift cards

(see Figure 2).

Figure 1 Figure 2
A screenshot of Forest showing the virtual A screenshot of Hold showing a list of
forest of a user redeemable real-world rewards
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ActionDash, StayFree, and Google Digital Wellbeing are three free apps that offer
users a range of functionalities to limit their usage of mobile devices. These apps mainly
focus on providing a daily overview of phone usage and offer numerous ways to restrict app
usage. For instance, ActionDash and StayFree present a time graph of when a user tends to
use their phone most during the day (see Figure 3), whilst Google Digital Wellbeing shows a
user’s engagement with their phone based on the time spent, number of unlocks, and
notifications sent by applications (see Figure 4). All of the apps permit users to set a timer to
confine the usage of certain applications, with some offering specific methods of app
blocking. For example, ActionDash enables users to block app notifications, while StayFree
allows users to block the launching of certain websites. Moreover, ActionDash and StayFree
have built upon the game mechanic of competition by allowing users to compare their phone

usage with that of other users.

Figure 3 Figure 4
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A screenshot of StayFree showing a daily A screenshot of Google Digital Wellbeing
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Both gamification-based and utility-based digital wellbeing apps aim to counteract the
design principles which contribute to mobile phone overuse. The function of blocking phone
usage can prevent users from engaging in endless scrolling or streaming (Montag et al.,
2019), while notification blocking inhibits triggers that would otherwise prompt the user to
use their phone (Eyal, 2014). Moreover, by providing users with insight into the amount of
time they have spent on certain applications, these digital wellbeing apps can foster reflection
on phone usage habits and prompt users to reduce the use of certain mobile applications,
potentially reducing the endowment effect and mere-exposure effect while they prompt users
to reduce the use of specific mobile applications (Montag et al., 2019). Additionally, rewards
of virtual and real-world varieties provided by gamification-based digital wellbeing apps can
replace the reward systems of mobile phone applications (Eyal, 2014).

Nevertheless, these digital wellbeing apps seem to have failed to address some

essential design principles contributing to mobile phone overuse. For instance, features which
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give social pressure for users to interact with other individuals and social reward in the forms
of comments and “likes” (Alutaybi et al., 2019; Montag et al., 2019), features that induce
Fear of Missing Out through temporarily available social media content (Alutaybi et al.,
2019), and most importantly, internal triggers such as boredom and loneliness (Eyal, 2014).
Design features for future digital wellbeing apps
Despite their positive intentions of helping users break free of mobile phone overuse,
digital wellbeing apps have been unsuccessful for some individuals, due in part to a lack of
consideration of essential design principles which contribute to mobile phone overuse. This
section will suggest design features which should be incorporated into future digital
wellbeing apps in order to create more effective interventions for mobile phone overuse.
These features include:
e Whenever a user opens an app on their phone, they are prompted to record their
intention for using the app and how much time they plan to spend using it. Eyal
(2014) argues that the trigger phase is the first step in the formation of habits through
the use of mobile phone apps. However, many users are unaware of the reasons
behind their use of such apps and may thus be prone to lose track of time due to the
design of apps, which enables them to experience the state of “flow” through features
like endless scrolling. For instance, a user may begin by intending to send a quick
message on Instagram, but end up spending half an hour scrolling through their feed.
To counter this, digital wellbeing apps should prompt users to consider their intention
for using an app and the amount of time they plan to spend on it before opening the
app. This could then lead to users being more conscious about becoming hooked to
their mobile phone apps.
o Whenever a user unlocks their phone, the positions of the apps on the phone

screen are shuffled. The habitual use of mobile phone apps during moments of
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boredom and loneliness is a common occurrence. People often subconsciously open
apps due to the regular position of the apps on their phone screen. For example, it is
common to observe people checking their Facebook feed or Instagram inbox while
waiting for the bus or riding in an elevator, even though there is no explicit prompt to
do so. To combat this habit, digital wellbeing apps should shuffle the position of apps
on the phone screen whenever a user unlocks their device. This increased friction can
provide the user with a moment of pause to consider their motives for opening a
specific app.

o Instead of filtering all notifications, show notifications to users in batches. The
“Do Not Disturb” mode on mobile phones is often used to reduce the amount of
notifications received. According to the “Hooked model”, filtering notifications will
remove cues which prompt users to open a mobile application (Eyal, 2014). However,
research conducted by Fitz et al. (2019) has found that those who did not receive
notifications at all experienced higher levels of anxiety and Fear of Missing Out
(FoMO). In contrast, participants who had their notifications batched three times a
day reported feeling more attentive, productive, in a better mood, and in greater
control of their phones (Fitz et al., 2019). Therefore, it is recommended that digital
wellbeing apps batch smartphone notifications three times a day to help improve
psychological well-being.

e Whenever the digital wellbeing app detects that the phone is within visible
distance of the user, it will play a siren sound to remind the user to place it
somewhere out of their sight. The presence of one’s own smartphone has been found
to reduce available cognitive capacity, according to research conducted by Ward et al.
(2017). This suggests that simply placing a phone on the table with the screen down

and turning it to silent may not be enough to help users stay focused on a task. To
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address this issue, future digital wellbeing apps may be developed to promote periods

of separation from one’s phone. For example, these apps could make use of

accelerometers to determine if the phone is placed in a stationary location, and use the

microphone to determine if the phone is located in the same room as the user.

Conclusion

The interest in the issue of mobile phone overuse has led to a lot of research on design
principles that are believed to be contributors to mobile phone overuse. Existing digital
wellbeing apps available both for free and for purchase may not be effective interventions for
the problem, as these apps often fail to address some of the most addictive features of mobile
app designs, such as the use of social reward and social pressure. While the design features
proposed in this paper for future digital wellbeing apps may not fully address all factors that
can lead to mobile phone overuse, such as boredom and loneliness, these features possess the
potential to reduce the negative effects associated with mobile phone use. Further research is
necessary to determine the effectiveness of digital wellbeing apps in reducing mobile phone
use and improving executive functioning. Nonetheless, these apps represent a starting point

for those who wish to begin a “digital detox”.

(Word count: 2978)
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