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Abstract
The increase in smartphone usage is believed to have negative consequences for well-being of
society. Reducing smartphone usage has therefore gained attention, this is also known as
digital detoxing. Recent studies have aimed to explore what the effects of digital detoxing are,
and what types of digital detoxing are successful in terms of reducing the negative effects of
smartphones. Unfortunately, the current state of literature did not specify relevant aspects of
digital detoxing, which includes the duration and the intensity of the digital detox. This has
resulted in mixed findings of studies regarding the effects of digital detoxing on well-being.
This study aimed to explore whether a more intense digital detoxing intervention (digital
detoxing through a physical barrier) will give conclusive results regarding the effect of digital
detoxing on procrastination and distractibility. During a 2-week intervention period, the
effects of physical barrier-based detoxing on well-being (measured via procrastination and
distractibility) were compared to a group without intervention. An experiment amongst 50
students was conducted to explore the effects of physical barrier-based detoxing on
procrastination and distractibility. The results showed that physical barrier-based detoxing
significantly influenced procrastination and distractibility in a negative way through
strengthened self-regulation as a result of the digital detox intervention. This means that
participants who used physical barrier-based detoxing reported less procrastinating behavior
and less distractibility. These findings confirm that a more intense digital detox intervention
consistently results in significantly lower procrastination and distractibility, and therefore
higher reported well-being levels. The outcomes will provide a better understanding of digital

detoxing. Further implications of the findings of this study were discussed.
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Unplug From Your Distractions: The Effect of Digital Detoxing on

Procrastination and Distractibility

As more attention has been drawn recently to the negative consequences that
smartphones have on people, reducing smartphone use is becoming a popular phenomenon
(Mediawijsheid, n.d.). A well-known example of a media production about these negative
consequences is the Netflix documentary The Social Dilemma. This documentary highlights
how companies increase their revenue by making people dependent on their smartphones
(Bekka, 2020; The Social Dilemma, n.d.). In addition, excessive smartphone usage has been
shown to have negative effects on people. Studies have found that high smartphone use is
related to poor academic performance (Amez & Baert, 2020), poor sleep (Thomée, 2018), and
lower productivity at work (Duke & Montag, 2017). Altogether, smartphone use has been
shown to negatively affect various types of performance.

It has become clear that the media (e.g., Netflix) and academia (e.g., the studies
mentioned above) has seen the negative consequences of smartphone use. To counteract these
effects, a reduction in smartphone use is needed. This reduction can be defined as digital
detoxification, also referred to as time off from electronic devices (Brown & Kuss, 2020).

A systematic literature review by Radtke et al. (2021) analyzed the effectiveness of
different types of digital detoxing, albeit on a limited scale. The study examined different
forms of digital detoxification, ranging from limited use of certain applications to not using a
smartphone at all. Various types of influences were also examined. These factors included:
performance, self-control, health, and well-being. The results of the studies were inconclusive
regarding the effects of digital detoxing on cognitive performance, sleep quality, and stress
(Dunican et al., 2017; Liao, 2019; Vanman et al., 2018). Nonetheless, Radtke et al. (2021)

showed that procrastination (i.e., the unnecessary postponing things a person intends to do;



Steel & Klingsieck, 2013) was consistently reduced in smartphone users through digital
detoxing.

In addition, Hinsch and Sheldon (2013) found that a reduction in Facebook use, which
could be a consequence of Digital Detoxing, could lead to a decrease in procrastination. This
finding is consistent with other research linking the user's ability to resist procrastinating
media use (Meier et al., 2016). There seems to be a clear theoretical link between smartphone
use and procrastination. This means that mental well-being (especially procrastination) can be
increased by digital detoxing.

Furthermore, a study by Levine et al. (2007) found a significant relationship between
time spent using digital media and distractibility from academic tasks (i.e., difficulty ignoring
task-irrelevant stimuli; VVan der Linden, 2000). These findings support other studies in which
the presence of a distractor worsened individuals' academic performance (Levine et al., 2007,
Moisala et al., 2016). These previous findings consistently highlight that the use of media
(i.e., a distractor) could negatively affect distractibility.

The mechanism underlying the effects of digital detoxing on procrastination and
distractibility could potentially be explained by the extent to which digital detoxing modulates
levels of self-regulation (i.e., the ability to control one's thoughts, feelings, and actions; Diehl
et al., 2006). Digital detoxing has been shown to positively affect feelings of control (Billieux
et al., 2015). Therefore, an increased sense of control could have a positive effect on self-
regulation and thus on procrastination and distractibility. In the context of this study, this
means that the ability to self-regulate behavior could allow a person to be less distracted and
show less procrastinating behavior. While it seems clear that digital detoxing could have a

positive effect on reducing procrastination and distractibility in smartphone users through the



mediating role of self-regulation, it remains unclear what type of digital detoxing determines
the effectiveness of an intervention.

Intriguingly, recent research has suggested that imposing a physical boundary may aid
the process of digital detoxification (e.g., Hoving, 2017). In a study from Hoving (2017), the
imposition of physical barriers was found to have a positive effect on the digital detoxification
process. However, this effect was only researched specifically for digital detoxing vacations.
This concerned physically removing people from their smartphones (Hoving, 2017). In line
with this proposal, it is worth noting that a physical intervention tool for digital detox has
recently been developed, namely Unplug (Smits et al., 2021). Unplug provides a service that
allows smartphone users to self-restrict app use by using a device (i.e., a USB stick) that they
must plug into their smartphone to use the restricted applications. This device draws a
physical boundary between users and smartphones in the form of a physical device.

Since physical boundary has been found to have positive effects on digital
detoxification, it is likely that using the Unpluq device will also a have positive effect on
digital detoxification and reduce users' procrastination and distractibility. Although the extent
of physical boundary is weaker than imposing a digital detoxification vacation.

In summary, the current study aims to investigate whether digital detoxing in the form
of a physical barrier helps reduce procrastinating behavior and distractibility through the
mediating role of self-regulation. To this end, a 2-week micro-longitudinal field experiment
was conducted using the screen time intervention tool developed by Unplug (Smits et al.,
2021). Specifically, this study aims to answer the following research questions:

RQ1. Will physical barrier-based digital detoxing affect procrastinating behavior and

distractibility?



RQ2. Will self-regulation mediate the effects of physical barrier-based digital detoxing

on procrastinating behavior and distractibility?

Theoretical framework

Digital detoxing

The phenomenon of digital detox started gaining attention in 2012, where several
studies suggested that problematic use of digital media could have negative effects on users'
well-being (Amez & Baert, 2020; Brown & Kuss, 2020; Duke & Montag, 2017; Felix &
Dean, 2012). By definition, digital detoxing refers to “resistance to technological media such
as phones, movies, television, and various other types of communication technologies”
(Syvertsen & Enli, 2020, p. 1270). In the context of smartphone use, digital detoxing can be
defined as a detachment from social or online media for a period of time (Syvertsen & Enli,
2020). Radtke et al. (2021) further specified this definition by considering three aspects
related to digital media use: the type of device, the voluntary nature of the detox, and the
completeness of the time away. When these definitions are combined, digital detoxing could
be understood as a voluntary or involuntary time-out from specific devices or applications that

varies in its completeness.

With the growing movement to explore digital detoxing (e.g., Amez & Baret, 2020),
interest in the effects of digital detoxing on human well-being has increased. Since digital
detoxing aims to reduce the negative effects of digital media use (Schmuck, 2020), many
studies examine the effects of digital detoxing on well-being (e.g., Radtke et al., 2021).
Schmuck (2020) examined the role of digital detoxing on young adults’ well-being. Results
showed that young adults who did not participate in digital detoxing reported more

problematic smartphone use and lower well-being. Furthermore, Twenge and Campbell



(2018) found that extensive smartphone use led to lower psychological well-being. In their
study, well-being included emotional stability, friendships, distractibility, and self-control. In

addition, other studies found well-being to be related to procrastination (Beutel et al., 2016).

Well-being

Research has shown that people use digital detoxing with the aim of improving their
well-being (Twenge et al., 2018). The concept of well-being is defined as mental health which
has been determined by many different factors (Crisp, 2008). According to a study by
Carriere et al. (2018) on the effects of attention and memory impairments on well-being,
individual well-being can be determined by the level of distractibility. The aforementioned
study showed that individuals who have attention deficits (i.e., individuals with high
distractibility) reported negative long-term effects on well-being. Similar results were also
obtained by Quoidbach et al. (2010), who suggested that distractibility is a negative predictor
of well-being. Procrastination is also an influential factor in well-being. In a large
representative community study in Germany, Beutel et al. (2016) found that procrastination
correlated with overall life satisfaction (i.e., well-being; Przybylski & Weinstein, 2019). The
results of previous studies on well-being, procrastination, and distractibility suggest that well-
being is predicted by procrastination and distractibility. Thus, it can be concluded that

procrastination and distractibility are conceptually related to well-being.

Physical barrier based detoxing

Research suggests that increasing the level of restriction through physical support (i.e.,
a physical barrier such as a USB stick that must be inserted into a smartphone to activate
restricted applications) could be effective in reducing procrastination and distractibility by

improving the level of self-regulation (Hoving, 2017; Radtke et al., 2021). The reasoning for



this conclusion is that physical barrier-based detoxification (compared to other forms of
detoxification) is at the higher end of the spectrum in terms of intensity and completeness of

time off, as defined by Radtke et al. (2021).

Physical barrier-based detoxing and self-regulation

Interventions aimed at reducing smartphone use should include components that
promote self-regulation (Chun, 2018). According to Diehl et al. (2006), attentional control is
an important component of self-regulation. This concept is defined as "a person's ability to
focus attention on a specific task, control and regulate external and internal distractions, and
work toward a desired goal or outcome™ (Diehl et al., 2006 p. 306). Interruption of attentional
focus (e.g., using a smartphone while working on a task) can be viewed as a failure to self-
regulate behavior. This was examined by Mark et al. (2017), who found that distractions
negatively affected productivity to a significant degree. Ignoring distractions indicates high
self-regulation (Chun, 2018). In the context of the current study, self-regulation refers to the
tendency for people to regulate their behavior so that smartphones are not overly intrusive in
their lives (Syvertsen et al., 2020). The definition of self-regulation in this study has been
studied by Mousavi and Moghtader (2015) who found that self-regulation skills can influence

happiness.

Since self-regulation can positively influence people (Mousavi et al., 2015), it is the
desire of many people to achieve this. Baumeister and Heartherton (1996) suggested that the
ability to self-regulate can be compared to a muscle, meaning that it has a certain strength that
can increase or decrease. This suggests that the ability to self-regulate can be trained. Various
tactics can be used to strengthen the level of self-regulation. Examples of such tactics include

motivation, planning, and goal setting (Berkman, 2016; Dignath, 2008). Self-regulation
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training can lead to a high level of self-regulation because the level of strength increases
(Baumeister & Heartherton, 1996). However, it is becoming progressively difficult for
smartphone users to maintain high levels of self-regulation. As smartphone use increases

(Amez & Baert, 2020), the level of self-regulation may decrease.

One example of a stimulus that weakens self-regulation is smartphone notifications.
Notifications on smartphones are often used by companies to increase engagement with their
applications. On average, smartphone users receive 60 notifications per day (Pielot & Rello,
2015). These notifications are mostly sent by messaging applications (Pielot & Rello, 2015).
This tactic has proven to be effective, as notifications are usually viewed within a few minutes
(Pielot et al., 2014). However, in the context of self-regulation, these stimuli make it difficult
to self-regulate behavior and maintain regulatory focus (Diehl et al., 2007; Mark et al., 2017).

To counteract the trend toward distracting impulses, individuals employ additional measures.

In addition to training tactics such as motivation, planning, and goal setting,
individuals resort to measures that reduce the number of stimuli they need to process
(Berkman, 2016; Dignath, 2008). This can be achieved by blocking or filtering unwanted
stimuli (Mark et al., 2017). An example of an impulse reduction intervention is digital
detoxing. Liao et al. (2019) found that digital detoxing significantly improves self-regulation.
This can be explained by Baumeister and Heartherton's (1996) explanation of self-regulation

because detoxing reduces the impulses that reduce self-regulation.

The effect of digital detoxing on well-being was examined by Radtke et al. (2021) in a
literature review of 21 studies. The results of this study showed mixed findings regarding the
effects of digital detoxing on well-being. While some studies showed a positive effect of

digital detoxing on well-being (e.g., Hinsch & Sheldon, 2013), other studies found no effect
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or even a negative effect of digital detoxing on well-being (e.g., Dunican et al., 2017). A
possible explanation for this could lie in the different but unclear operationalization of digital
detoxing. As explained by Radtke et al. (2021), digital detoxing may differ in terms of
comprehensiveness, voluntary basis, and specific applications. Digital detox manipulations
that included mild versions (e.g., a 24-hour detox or a 1 application detox) often showed no or
negative impact on well-being. This can be explained by the fact that these manipulations lack
the intensity, duration, and readiness to produce a strong effect between digital detoxing and
well-being. Therefore, further research using a more intensive type of detoxification with a

longer duration could confirm the effectiveness of digital detoxification.

One example of such an intervention is physical barrier-based detoxification. This is a
relatively new form of digital detoxification in which a barrier, also known as a physical
barrier, prevents smartphone use (Miksch & Schulz, 2018). For the purposes of this study, a
physical barrier is defined as a restriction on visual or physical access to a smartphone
(Miksch & Schulz, 2018). The reasons for using physical barriers were explored by Wang et
al. (2019), who found that motives for taking a digital detox vacation included mindfulness,
technostress, relaxation, and self-expression. A study by Miksch and Schulz (2018) found that

detoxification through physical barriers was successfully used to reduce smartphone use.

In practice, reducing smartphone use can be achieved in a variety of ways. Participants
reported reduced smartphone use after using physical barriers by leaving their smartphone in
another room or turning on flight mode (Miksch & Schulz, 2018). Another example comes
from Krischowsky and Fuchsberger (2021), who examined a concept called un-use. Un-use is
defined as the way the use of a device is discontinued. This refers to the way a person treis to
discontinue smartphone use. Examples of un-use include digital detox boxes, a hairband

around a smartphone, and enabling grayscale (fewer colors) on a smartphone screen. Current
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literature suggests that physical barriers may improve self-regulation by increasing strength.
However, there is no research on the direct effects of a physical barrier on self-regulation.

Therefore, this study attempts to show that:

H1. Physical barrier-based digital detoxing intervention will improve the level of self-

regulation as compared to having no digital detoxing intervention.

Self-regulation and procrastination

Upon the improvement in self-regulation through physical barrier-based detoxing,
procrastination may be significantly reduced. The term procrastination is defined as a delay in
completing a task (Steel, 2007). Factors such as social and entertainment needs can often
cause this delay. Duckworth et al. (2016) describe procrastination as a deviation from an
original task to obtain a short-term reward. In reference to Duckworth et al.'s (2016) research,
an example of such deviation is a student who prefers to socialize with other students rather
than study for an exam, resulting in an inadequate grade. For instance, Senecal et al. (1995)
found that students with an intrinsic reason to pursue academic tasks procrastinated less (i.e.,
self-regulated their behavior to complete a task). Similar results were observed by Darling-
Hammond et al. (2019), who found that students with high self-regulation reported less
procrastination. In short, procrastination is considered a determinant of self-regulation (Ariely

& Wertenbroch, 2002).

In addition to academic studies regarding procrastination in general, other research has
aimed to examine procrastinating behavior in relation to smartphone usage. A cross-sectional
study by Cui et al. (2021) found that failure to self-regulate smartphone behavior also
influences other types of procrastination, particularly procrastination at bedtime. Similar

results on different types of procrastination have been found in other studies (Liu et al., 2010;
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Yang et al., 2020). In examining these results, the above studies suggest that self-regulation
may lead to less procrastinating behaviour. However, the relationship between self-regulation
and procrastination has not been explored under the influence of physical barrier-based
detoxification. Considering the relationship between smartphone use and procrastination (Cui
et al., 2021), reducing smartphone use could potentially influence self-regulation, resulting in
less procrastination. To investigate this possible relationship, the following hypothesis was

proposed:

H2a. The level of self-regulation, influenced by using physical barrier-based

intervention, will negatively affect procrastination.

Self-regulation and distractibility

Distractibility might also significantly decrease as the level of self-regulation improves
as a result of having a physical barrier-based detoxingThe second construct measured as part
of well-being is distractibility. Other studies define distractibility as the loss of attention from
its intended focus (e.g. Lavie, 2010). This concept has been extensively researched in the
context of smartphone use. Studies have found that a smartphone is a distraction in several
domains, including distractibility while studying and during driving (David et al., 2015;
Strayer & Drews, 2007). For example, the relationship between self-regulation and
distractibility was explored by Hoekstra-Atwood et al. (2014). They conducted an experiment
in which participants had to perform a driving simulation while being distracted by
smartphone and smartwatch gaze patterns. The results showed that inhibitory control was
related to the number of distractions during driving. In addition, Wandtner et al. (2016)

investigated secondary task engagement during automated driving. They found that
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individuals with high levels of self-regulation were less prone to distractions than individuals

with low levels of self-regulation.

Distractibility has also been researched in the scope of smartphone sage. The
popularity of smartphones has resulted in increased distractibility in individuals (Oraison et
al., 2020). However, smartphone distractibility could also affect other aspects. Wilmer and
Chein (2016) examined the role of heavy smartphone use in task distractibility and impulsive
behavior. They indicated that individuals who use smartphones intensively are more prone to
impulsive behaviors. In addition, Levine et al. (2007) found that instant messaging use on
smartphones increased distractibility during academic tasks, even when there were no
smartphone distractions during the task. These results suggest that smartphone distractions

may also cause higher overall distractibility.

This concept can be explained by the fact that patterns in one domain (e.g., checking
the smartphone as a distraction) can cause similar behaviors in other domains (Liu et al.,
2010). This suggests that being easily distracted can result in habitual behavior. However,
there is no research aimed at determining whether digital detoxing could reduce these effects.
Since previous research on distractibility and self-regulation implies that high levels of self-

regulation can negatively affect distractibility, the following is hypothesized:

H2b. The degree of self-regulation influenced by the use of physical barrier-based

detoxing will negatively affect distractibility.

Physical barrier-based detoxing effect on procrastination through self-regulation

The relationship between digital detoxing and procrastination was explored by Hinsch
and Sheldon (2010). They found that abstaining from using Facebook for two days resulted in

lower procrastination, showing a link between digital detoxing and procrastination. Further
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research on smartphone use and procrastination found that procrastination before bedtime was
predicted by screen time per day (Ciroth, 2020). In addition, VVan Eerde (2000) found that
procrastination is caused by avoidance behaviors and impulsivity, suggesting that individuals
with higher susceptibility to impulsive thoughts are more prone to procrastinating behaviors.
This interpretation, which suggests that individuals with higher susceptibility are more prone

to procrastinate, is confirmed by a study from Zhao et al. (2019).

However, these studies merely found that participants reported associations with
procrastination. Since these studies did not entail an experimental study, a causal relationship
was not established. Based on the literature previously discussed, and the hypotheses
constructed, these findings could be clarified by the mediating role of self-regulation. After
investigating the relationship between physical barrier detoxification and self-regulation, and
self-regulation and procrastination, this paper aims to confirm that physical barrier
detoxification reduces procrastination through self-regulation (Cui et al., 2021). Based on
these considerations, it is hypothesized that the effects of physical barrier-based detoxification

on procrastination will be mediated by self-regulation:

H3a. Self-regulation will mediate the relationship between digital detoxing and

procrastination.

Physical barrier-based detoxing effect on distractibility through self-regulation

The effects of smartphones on distractibility were explored by Mahsud et al. (2020),
who found that smartphone addiction leads to increased distraction in the classroom.
Moreover, David et al. (2015) discovered that multitasking while studying was positively
related to interference with the originally planned task. When multitasking, individuals show

increased levels of distractibility (Levine et al., 2007; Moisala et al., 2006). This is confirmed
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by Moisala et al. (2016), who also found a relationship between media multitasking and

distractibility.

Although several studies have shown that smartphone use can increase levels of

distractibility, it is unclear how these effects occur. These findings could potentially be

explained by the mediating role of self-regulation. As discussed earlier, physical barrier-based

detoxification is expected to leads to a higher levels of self-regulation and the improvement in

the level of self-regulation reduces distractibility. Given the direct relationship posited

between the variables, the current study predicts that:

H3b. Self-regulation will mediate the relationship between digital detoxing and

distractibility.

Figure 1

Theoretical Model

Self-Regulation

Hl

H2(a/b)

Digital Detoxing
H3(a/b)

Note. Dashed line indicates the mediation path.

Method

Participants and experimental design

a) Procrastination
b) Distractibility

To examine whether digital detoxing reduces procrastination and distractibility by

improving self-regulation, a 2-week micro-longitudinal field experiment was conducted with
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a 2 x 2 factorial mixed ANOVA design. The choice for the micro-longitudinal design was
made because previous research showed mixed findings for digital detox interventions with
limited duration (Radtke et al., 2021). In addition, the experimental design allows for a
detailed comparison of the intervention group and the control group. Meaning that the data
from the intervention group can be compared to the control group without the influence of

other confounding variables.

The factorial design consisted of a between-subjects factor (digital detoxing: no
treatment vs. physical barrier-based intervention) and a within-subjects factor (time of
measurement: Pre-intervention vs. Post-intervention). A total of 50 students from Tilburg
University were recruited for the experiment (N = 50), using TSHD's SONA pooling system.
On average, participants were 22 years of age (SD = 3.20). Of the participants, 62% were

female and 38% were male.

Participants were randomly assigned to a condition (no treatment vs. physical barrier-
based intervention). To participate in the experiment, participants had to meet the following
requirements: Participants should: 1) be over 18 years old, 2) own a smartphone with an
Android software system and a USB-C input, 3) have never restricted their smartphone use
before the start of the experiment, and 4) be willing to comply with a smartphone restriction
for two weeks. They needed a smartphone with an Android software system, as the
intervention would only work for that specific operating system. USB-C input was required to
install the physical barrier. For more information about the physical barrier-based intervention

tool (i.e. Unplug), see the next section.

Stimuli and experiment
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Two different intervention types were used for the experiment: 1) no intervention and
2) intervention with physical barriers. In the experiment, participants assigned to no
intervention were instructed to use their phones as they normally would. On the other hand,
participants assigned to the intervention with physical barriers were instructed to select and
restrict three applications that they find particularly distracting via Unplug. The conditions
were that the applications must be among their 10 most used applications and that they were
free to choose three applications to restrict for two weeks. Unpluq offers a service through
which smartphone users can restrict the use of certain applications. Unplug required users to
insert a USB stick into their smartphone to activate the self-restricted applications. When
"normal mode" was activated by inserting the USB device, users could freely use their
applications without any restrictions. On the other hand, if the "focus mode" was activated
after unplugging the USB stick, users could not access the restricted applications. During the
time that focus mode was enabled, users would also not receive notifications from the self-
restricted applications. The visual representation of the Unplug device can be found in

Appendix A.

Procedures

Before participation in the experiment, all participants received an email to verify
eligibility requirements. All participants who met the eligibility requirements were invited to
an intake interview. During this meeting, participants were asked to sign an informed consent
form (Appendix B and C). Depending on the assigned condition, participants were informed
how to participate in the experiment and how to set up the Unpluq physical barrier. In
addition, demographic information, existing levels of self-regulation, procrastination, and

distractibility were requested in a pre-survey questionnaire (i.e., baseline data).
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After the briefing, participants either used Unplug or did not use Unplug (control
group) for a period of two weeks. Before and after this period, participants were asked to
complete an online questionnaire. In this questionnaire, participants were asked to indicate
their experience with digital detoxification, and report the measures regarding self-regulation,
procrastination and distractibility. Upon completion of the experiment and questionnaires,

participants received three course credits as compensation for their participation.

Measures

Self-regulation, the mediator, was measured using a 3-point Likert Scale. It was
measured before and after the intervention. The scale is called The Amsterdam Executive
Function Inventory and ranged from 'Not true' to "True' (Appendix D; Diehl et al., 2006). The
scale consisted of ten measures and participants reported on the participants' level of self-
regulation (e.g., I can concentrate for a long time when | need to). The self-regulation scale
was rated with an average of 2.92 (SD = 0.32). With an overall good reliability a = .79 (pre-

intervention: o = .64 ; post-intervention: o = .79; overall: a.=.77).

Procrastination was measured twice using a 5-point Likert scale ranging from
'‘Disagree’ to 'Agree’ called the Academic Procrastination Scale (Appendix D). This scale was
developed by Yockey (2016). The measure consisted of five questions and participants
reported how they experienced distractibility during the experiment (e.g., | get distracted by
other, more fun things when I should be working on schoolwork). The procrastination scale
was scored with an average of 2.96 (SD = 0.95). With a good overall reliability of a = .91

(pre-intervention: a = .91; post-intervention: a = .93; Overall: a = .91).

Distractibility was measured twice using a 5-point Likert scale ranging from 'Never' to

'Very Often’, via the Attention-Related Cognitive Error Scale (Appendix D). This scale was
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developed by Cheyne et al. (2006). The measure consisted of thirteen questions and
participants indicated how often they engaged in distractible behavior (e.g., I lost track of a
conversation because | was absent when someone else was talking). The distractibility scale
had an average of 2.99 (SD = 0.94). With a good overall reliability of a = .92 (pre-

intervention: a = .90; post-intervention: o =.95; Overall: o = .92).

Data analysis

A structural equation model, known as WarpPLS 7.0, was used to validate the
relationship between the digital detox intervention, self-regulation, procrastination and
distractibility(H1-H2a/b). This structural equation model was used because it allows for an
unaffected test of a model without being affected by the normality assumption, sample size,
and complex structure of a model (Chan et al., 2015). Different values were used to test the
relationship between self-regulation, procrastination, and distractibility (H3a/b) (i.e., post-

intervention minus pre-intervention).

Results

Measurement validity

PLS-SEM was conducted to investigate the validity of the measurement model. The
validity of a measurement model can be tested using the item loadings of the reflective
indicators. The significance of the item loadings below the .001 level ensures the validity of
the measurement model (Kock, 2020). The results of the PLS-SEM analysis showed that four
items did not meet the criteria. Therefore, items 2 ("1 can make quick decisions (e.g., in
class)™), 8 ("It is easy for me to find another solution when I get stuck solving a problem.™), 9

("1 am full of new ideas."), and 13 ("'l am curious, | want to know how things work.") were



deleted based on the results. Table 1 shows an overview of the item loadings tested in this

model.

Table 1

Item Loadings for Reflective Indicators
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PR IL DI IL SR IL
PR_1 0.78*** DI_1 0.70*** SR_1 0.66***
PR_2 0.84*** DI_2 0.63*** SR_3 0.82***
PR_3 0.74*** DI_3 0.81*** SR_4 0.70***
PR_4 0.85*** DI_4 0.74%** SR_5 0.65***
PR_5 0.87*** DI_5 0.83*** SR_6 0.70***
DI_6 0.82*** SR_7 0.70***
DI_7 0.81*** SR_10 0.63***
DI_8 0.85*** SR_11 0.65***
D9 0.82*** SR_12 0.71***
DI_10 0.78***
DI_11 0.76***
DI_12 0.75***

Note. PR, Procrastination; IL, Items Loading; DI, Distractibility; SR, Self-regulation.

***p<.001
Hypotheses testing

H1 posited that physical barrier-based detoxing will improve the level of self-
regulation as compared to having no digital detoxing intervention. The PLS-SEM results

showed that participants who used physical barrier-based detoxing significantly improved
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self-regulation (5 = .33, p <.001, Rz =.11). Specifically, participants who used the Unplug
USB key (M =0.37, SD = 0.63) reported a significantly larger increase in self-regulation
compared to the participants who did not use the Unplug USB key (M = .04, SD = .31).

Therefore, H1 is supported.

H2a stated that the level of self-regulation, influenced by the use of physical barrier-
based detoxing, will negatively affect procrastination. The PLS-SEM results indicated that
self-regulation significantly influenced procrastination (8 = -.50, p < .001, Rz = .25).
Similarly, H2b posited that the level of self-regulation, influenced by the use of physical
barrier-based detoxing, will negatively affect distractibility. The PLS-SEM results indicated
that self-regulation significantly influenced distractibility (8 = -.48, p < .01, R2 = .23).

Therefore, H2a and H2b are supported.

The last hypotheses regarded the mediating effects of self-regulation. H3a presumed
that self-regulation will mediate the relationship between digital detoxing and procrastination.
The mediating effects of self-regulation on digital detoxing and procrastination were also
tested via PLS-SEM. In support of H3a, the results showed that self-regulation significantly
mediated the relationship between digital detoxing and procrastination (5 = .17, SE = .09, p <
.05, R2=.04). In addition, H3b posited that self-regulation will mediate the relationship
between digital detoxing and distractibility. Again, the results indicated that self-regulation
significantly mediated the relationship between digital detoxing and distractibility (5 = .16, SE

=.09, p <.05, Rz =.06). Therefore, H3a and H3b are supported.

Model fit

To test if the research model has a good fit, the average path coefficient (APC),

average R-squared (ARS), and average full collinearity variance inflation factor (AFVIF)
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were computed using WarpPLS 7.0. The AFVIF below 3.3 and the statistical significance of
APC and ARS ensure the validity of a structural model (Kock, 2020). Overall, the results of
the model fit showed a good model fit: APC = .44, p <.01; ARS = .19, p =.03; and AFVIF =

1.39.

Figure 2
PLS-SEM Results

Self-regulation S Ui
Rr=11

Procrastination

R*= 125
- 4G
Group
Distractibility
Rz= 123
Note. *** p <.001
*% p < 05
Discussion

Discussion of findings

Overall, the current study attempted to examine whether physical barrier-based
detoxing (a form of detoxing that is perceived to be more intense) significantly reduces users'
procrastination and distractibility in relation to their digital well-being. This research
advanced on a literature review by Radtke et al. (2021), which examined several studies on
digital detoxing and the effects on well-being. Radtke et al. (2021) study showed that more
intensive forms of digital detoxification had a positive impact on well-being, which is
supported by the results of this study. In this study, it was found that physical barrier-based

detoxification can significantly reduce procrastination and distractibility in smartphone users.
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Specifically, the current study used the first hypothesis to test whether physical
barrier-based detoxification can significantly improve users' level of self-regulation.
Consistent with the prediction of the current study, the results showed that physical barrier-
based detoxification can significantly and positively affect users' level of self-regulation
compared with detoxification without digital barriers. This finding is consistent with previous
literature in which self-regulation improved as a result of digital detoxification (Miksch &
Schulz, 2018). Heartherton and Baumeister's (1996) study provides some useful explanations
for why physical barrier-based detoxing can improve user self-regulation. This theory states
that self-regulation training leads to stronger self-regulation skills. For this study, participants
were asked to regulate their smartphone use through a physical barrier-based detoxification
method. By using this measure, participants might have strengthened their self-regulation.

Therefore, the level of self-regulation might have been increased by a stronger intervention.

The second hypothesis tested the effects of self-regulation on procrastination and
distractibility. Again, consistent with the prediction of this study, the results showed that
increased levels of self-regulation could significantly reduce users' procrastination and
distractibility. This result suggests that high levels of self-regulation may lead to lower
procrastination and distractibility. In the academic scope, these results provide empirical
evidence that physical barrier-based detoxing does not only affect academic procrastination,
but procrastination in general as well (Senecal, 1995). Furthermore, these results confirm that
reducing distractions in one area (e.g., smartphone distractions) may lead individuals to be

less prone to distractions in general (Lui et al., 2010; Oraison et al., 2020).

Finally, the last two hypotheses tested the mediating effects of self-regulation on the
relationship between physical barrier, procrastination, and distractibility. The results of this

study combined two lines of literature. The first line of literature consisted of findings that
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confirmed the relationship between physical barrier relief and self-regulation (Berkman, 2016;
Dignath, 2008; Heartherton & Baumeister, 1996). The second line of literature addressed the
relationship between self-regulation and well-being (procrastination and distractibility).
Current literature speculates that procrastination may be influenced by non-self-regulated
smartphone use (Ciroth, 2020; Van Eerde, 2020). The results of this study confirmed that
individuals who used physical barrier-based detoxification reported less procrastinating
behavior, as the increased level of self-regulation mediated the effects. Correspondingly, a
significant relationship was found between physical barrier-based detoxification and
distractibility, which is influenced by self-regulation. This finding is consistent with other
research that has found a significant relationship between digital detoxing and distractibility

(Levine et al., 2007; Moisala et al., 2006).

In summary, this study examined the relationship between physical detoxification and
well-being. The results of this study showed a significant relationship between physical
detoxification through physical barriers and self-regulation, self-regulation and distractibility,
and self-regulation and procrastination. In addition, a significant relationship was found
between detoxification through physical barriers and distractibility through self-regulation,
and between detoxification through physical barriers and procrastination through self-

regulation.

Theoretical and practical implications

On the theoretical level, this research contributes to clarify the mixed results in the
area of problematic smartphone use. The existing literature on digital detoxing did not show
consistent effects of digital detoxing on well-being. These mixed results were discovered for

different detoxification types, with varying duration and intensity of the detoxification
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intervention. Furthermore, most studies did not specifically define digital detoxification
according to Radtke et al.'s (2021) definition. The results of this study extend the existing
literature by suggesting that more intensive operationalization of a well-defined digital
detoxification intervention leads to fewer negative effects of smartphone use on well-being.
This study suggests that future studies may find consistent results if a digital detoxification

intervention is clearly defined and strongly operationalized.

Complementing the theoretical implications, the results of this study also have
practical implications for organizations whose goal is to reduce smartphone screen time and
smartphone addiction. Previous research has not shown consistent positive outcomes for well-
being following digital detoxification. In addition to previous findings on digital
detoxification, this study confirms consistent positive effects of physical barrier-based

detoxification on well-being.

The results of this study suggest that companies that focus on selling digital
detoxification solutions or focus on well-being could gain some insights into how to improve
the well-being of intervention users. Therefore, the first recommendation for digital detox
developers would be to include a physical barrier in the design of the digital detox product.
According to the results of this study, adding such a physical barrier could lead to an increase
in well-being through self-regulation. In other words, a physical barrier facilitates self-

regulation of behavior and has a positive effect on well-being.

There are also additional implications for corporate marketers developing digital
detoxification interventions. In contrast to previous mixed results, the findings of this study
confirm that digital detoxification improves well-being. Marketers can therefore communicate

to their customers that digital detoxification has a positive impact on well-being. This is a
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potential incentive for consumers to purchase the product and can help generate revenue for

companies.
Limitations and future research

There are some limitations of this study that should be noted by other researchers.
First, smartphone use was not measured during the intervention. This means that it was not
possible to verify that participants actually reduced screen time on their smartphones. Also, it
was not possible to verify whether participants started to use more applications that were not
restricted. Therefore, it is not possible to conclude that a physical barrier-based detoxification
intervention reduces screen time on smartphones. Future studies could measure how often the
restricted applications are used and compare this to the reported increase or decrease in
procrastination and distractibility. In this way, researchers could determine whether
participants who use the restricted applications more often report lower well-being than users

who use the restricted applications less.

Second, in the present study, participants were required to restrict only three
applications, which they could select themselves. The number of applications was not chosen
based on scientific research. Therefore, it cannot be said whether this number is ideal to
achieve the best results. Future studies may find a theoretical explanation for the number of

applications that need to be restricted. These findings can be used to obtain more valid results.

The third limitation was the reliability of the self-regulation scale. Through the use of
the scale in this study, four of thirteen items were unreliable and were therefore removed.
Since these four items were reverse coded, this could mean that participants were not able to

correctly answer the reverse coded questions. Therefore, the suitability of the current self-
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regulation scale is questionable. Future studies could use a different scale to measure self-

regulation to increase reliability.

The final limitation was the sample of this study. The first aspect of the sample that
was discovered as a limitation during the study relates to the fact that the physical barrier
software was only suitable for Android software. This means that participants who used other
operating system software (e.g., Apple software) could not participate in this study. Because
this software system is different, the results for these users could differ from those of Android
users. In a study by Taylor and Levin (2014), Android users were found to exhibit different
behavior than users of Apple software. Future research should therefore examine both
Android and Apple software users. This would allow researchers to determine if the results of
this study are applicable to a broader and larger sample. In addition to the possible differences
in behavior, the participant pool that was used did not provide enough Android users to meet
the proposed sample size. This was also influenced by the Covid 19 pandemic. Since
participants were not allowed to come to college for lectures, it was more difficult to be
physically present when the experiment was introduced. This made it more difficult to recruit
participants. As a result, the sample size was smaller than originally expected. The sample

size had to be corrected from 150 to 75 participants.

In conclusion, the present study found significant results for the effect of
detoxification through physical barriers and well-being. The results suggest that the use of
physical barrier-based detoxification will lead to higher levels of well-being through self-
regulation. Future studies could further explore the effects of physical barrier-based
detoxification on well-being by measuring the difference in smartphone use, adjusting the
number of restricted uses, choosing a different scale for self-regulation, and increasing the

sample size.



29

References
Amez, S., & Baert, S. (2020). Smartphone use and academic performance: A literature
review. International Journal of Educational Research, 103, 101618.

https://doi.org/10.1016/j. ijer.2020.101618

Ariely, D., & Wertenbroch, K. (2002). Procrastination, deadlines, and performance: Self-
control by precommitment. Psychological science, 13(3), 219-224.

https://doi.org/10.1111/1467-9280.00441

Baumeister, R. F., & Heatherton, T. F. (1996). Self-regulation failure: An
overview. Psychological inquiry, 7(1), 1-15.

https://doi.org/10.1207/s15327965pli0701 1

Bekka, S. (2020) Hoe The Social Dilemma op Netflix je aan het denken zet over manipulatie.

Frankwatching. https://www.frankwatching.com/archive/2020/09/30/the-social-

dilemma-netflix-social-media-manipulatie/

Berkman, E. T. (2016). Self-regulation training. Handbook of self-regulation: Research,

theory, and applications, 440-457.

Beutel, M. E., Klein, E. M., Aufenanger, S., Bréhler, E., Dreier, M., Miller, K. W., ... &
Wolfling, K. (2016). Procrastination, distress and life satisfaction across the age
range—a German representative community study. PloS one, 11(2), e0148054.

https://doi.org/10.1371/journal.pone.0148054

Billieux, J., Maurage, P., Lopez-Fernandez, O., Kuss, D. J., & Griffiths, M. D. (2015). Can
disordered mobile phone use be considered a behavioral addiction? An update on
current evidence and a comprehensive model for future research. Current Addiction

Reports, 2(2), 156-162. https://doi.org/10.1007/s40429-015-0054-y



https://doi.org/10.1016/j.%20ijer.2020.101618
https://doi.org/10.1111/1467-9280.00441
https://doi.org/10.1207/s15327965pli0701_1
https://www.frankwatching.com/archive/2020/09/30/the-social-dilemma-netflix-social-media-manipulatie/
https://www.frankwatching.com/archive/2020/09/30/the-social-dilemma-netflix-social-media-manipulatie/
https://doi.org/10.1371/journal.pone.0148054
https://doi.org/10.1007/s40429-015-0054-y

30

Brown, L., & Kuss, D. J. (2020). Fear of missing out, mental wellbeing, and social
connectedness: A seven-day social media abstinence trial. International Journal of
Environmental Research and Public Health, 17(12), 4566.

https://doi.org/10.3390/ijerph17124566

Carriere, J. S., Cheyne, J. A., & Smilek, D. (2008). Everyday attention lapses and memory
failures: The affective consequences of mindlessness. Consciousness and

cognition, 17(3), 835-847. https://doi.org/10.1016/j.concog.2007.04.008

Chan, D. K. C., Dimmaock, J. A., Donovan, R. J., Hardcastle, S. A. R. A. H., Lentillon-
Kaestner, V., & Hagger, M. S. (2015). Self-determined motivation in sport predicts
anti-doping motivation and intention: A perspective from the trans-contextual
model. Journal of Science and Medicine in Sport, 18(3), 315-322.

https://doi.org/10.1016/j.jsams.2014.04.001

Cheyne, J. A., Carriere, J. S., & Smilek, D. (2006). Absent-mindedness: Lapses of conscious
awareness and everyday cognitive failures. Consciousness and cognition, 15(3), 578-

592. https://doi.org/10.1016/j.conc0d.2005.11.009

Chun, J. (2018). Conceptualizing effective interventions for smartphone addiction among
Korean female adolescents. Children and Youth Services Review, 84, 35-39.

https://doi.org/10.1016/j.childyouth.2017.11.013

Ciroth, H. (2020). The relation between bedtime procrastination and online streaming

frequency in adults (Bachelor's thesis, University of Twente).

Crisp, R. (2008). Reasons and the good (Paperback). Oxford University Press.

https://doi.org/10.1093/acprof:0s0/9780199290338.003.0004



https://doi.org/10.3390/ijerph17124566
https://doi.org/10.1016/j.concog.2007.04.008
https://doi.org/10.1016/j.jsams.2014.04.001
https://doi.org/10.1016/j.concog.2005.11.009
https://doi.org/10.1016/j.childyouth.2017.11.013
https://doi.org/10.1093/acprof:oso/9780199290338.003.0004

31

Cui, M., Wu, X., Mao, J., Wang, X., & Nie, M. (2016). T2DM self-management via
smartphone applications: a systematic review and meta-analysis. PloS one, 11(11),

e0166718. https://doi.org/10.1371/journal.pone.0166718

Darling-Hammond, L., Flook, L., Cook-Harvey, Ch., Barron, B., & Osher, D. (2019).
Implications for educational practice of the science of learning and development.
Applied Developmental Science, 24(2), 97 - 140.

https://doi.org/10.1080/10888691.2018.1537791

David, P., Kim, J. H., Brickman, J. S., Ran, W., & Curtis, C. M. (2015). Mobile phone
distraction while studying. New media & society, 17(10), 1661-1679.

https://doi.org/10.1177/1461444814531692

Diehl, M., Semegon, A. B., & Schwarzer, R. (2006). Assessing attention control in goal
pursuit: A component of dispositional self-regulation. Journal of personality

assessment, 86(3), 306-317. https://doi.org/10.1207/s15327752jpa8603_06

Dignath, C., Buettner, G., & Langfeldt, H. P. (2008). How can primary school students learn
self-regulated learning strategies most effectively?: A meta-analysis on self-regulation
training programmes. Educational Research Review, 3(2), 101-129.

https://doi.org/10.1016/j.edurev.2008.02.003

Duckworth, A. L., White, R. E., Matteucci, A. J., Shearer, A., & Gross, J. J. (2016). A stitch
in time: Strategic self-control in high school and college students. Journal of

educational psychology, 108(3), 329. https://doi.org/10.1037/edu0000062

Duke, E., & Montag, C. (2017). Smartphone addiction, daily interruptions and self-reported
productivity. Addictive Behaviors Reports, 6, 90-95.

https://doi.org/10.1016/j.abrep.2017.07.002



https://doi.org/10.1371/journal.pone.0166718
https://doi.org/10.1080/10888691.2018.1537791
https://doi.org/10.1177/1461444814531692
https://doi.org/10.1207/s15327752jpa8603_06
https://doi.org/10.1016/j.edurev.2008.02.003
https://doi.org/10.1037/edu0000062
https://doi.org/10.1016/j.abrep.2017.07.002

32

Dunican, I. C., Martin, D. T., Halson, S. L., Reale, R. J., Dawson, B. T., Caldwell, J. A, . ..
Jones, M., & Eastwood, P. R. (2017). The effects of the removal of electronic devices
for 48 hours on sleep in elite judo athletes. The Journal of Strength & Conditioning

Research, 31(10), 2832-2839. https://doi.org/doi:10.1519/JSC.0000000000001697

Felix, L., Dean, B. (2012). Our story, 2 decades in the making. DigitalDetox.

https://www.digitaldetox.com/our-story

Hinsch, C., & Sheldon, K. M. (2013). The impact of frequent social internet consumption:
Increased procrastination and lower life satisfaction. Journal of Consumer Behaviour,

12, 496-505. https://doi.org/doi:10.1002/cbh.1453

Hoekstra-Atwood, L., Chen, H. Y. W., Giang, W. C. W., & Donmez, B. (2014). Measuring
inhibitory control in driver distraction. Proceedings of the 6th International
Conference on Automotive User Interfaces and Interactive Vehicular Applications, 91-

102. https://doi.org/10.1201/9781420007497-14

Hoving, K. (2017). Digital Detox Tourism: Why disconnect. What are the motives of Dutch
tourists to undertake a digital detox holiday (Master’s thesis, Umea Universiteit).

https://www.diva-portal.org/smash/get/diva2:1119076/FULLTEXTO01.pdf

Kock (2020) WarplPLS user manual; Version 7.0

http://www.scriptwarp.com/warppls/UserManual v 7 0.pdf

Krischkowsky, A., Fuchsberger, V., & Tscheligi, M. (2021). Making un-use: When humans
disengage with technology. Proceedings of the 2021 CHI Conference on Human

Factors in Computing Systems, 1-10. https://doi.org/10.1145/3411764.3445136



https://doi.org/doi:10.1519/JSC.0000000000001697
https://www.digitaldetox.com/our-story
https://doi.org/doi:10.1002/cb.1453
https://doi.org/10.1201/9781420007497-14
https://www.diva-portal.org/smash/get/diva2:1119076/FULLTEXT01.pdf
http://www.scriptwarp.com/warppls/UserManual_v_7_0.pdf
https://doi.org/10.1145/3411764.3445136

33

Lavie, N. (2010). Attention, distraction, and cognitive control under load. Current directions

in psychological science, 19(3), 143-148. https://doi.org/10.1177/0963721410370295

Levine, L. E., Waite, B. M., & Bowman, L. L. (2007). Electronic media use, reading, and
academic distractibility in college youth. CyberPsychology & Behavior, 10(4), 560-

566. https://doi.org/10.1089/cpb.2007.9990

Levine, L. E., Waite, B. M., & Bowman, L. L. (2012). Mobile media use, multitasking and
distractibility. International Journal of Cyber Behavior, Psychology and Learning

(JCBPL), 2(3), 15-29. https://doi.org/10.4018/ijcbpl.2012070102

Liao, W. (2019). Put Your Smartphone Down: Preliminary Evidence that Reducing
Smartphone Use Improves Psychological Well-being in People with Poor Mental

Health (Doctoral dissertation, University of Otago).

Liu, L. Q., Min, G., Yue, S. T., & Cheng, L. S. (2018). The influence of mobile phone
addiction on procrastination: a moderated mediating model. Journal of

ergonomics, 8(232), 2. https://doi.org/10.4172/2165-7556.1000232

Liu, L., Andris, C., & Ratti, C. (2010). Uncovering cabdrivers’ behavior patterns from their
digital traces. Computers, Environment and Urban Systems, 34(6), 541-548.

https://doi.org/10.1016/j.compenvurbsys.2010.07.004

Mahsud, M., Khalaf, A. J. M., Mahsud, Z., Afzal, A., & Afzal, F. (2020). Addiction to
smartphones leading to distraction in the classrooms: Effect of different
cultures. Journal of Statistics and Management Systems, 1-14.

https://doi.org/10.1080/09720510.2020.1834660



https://doi.org/10.1177/0963721410370295
https://doi.org/10.1089/cpb.2007.9990
https://doi.org/10.4018/ijcbpl.2012070102
https://doi.org/10.4172/2165-7556.1000232
https://doi.org/10.1016/j.compenvurbsys.2010.07.004
https://doi.org/10.1080/09720510.2020.1834660

34

Mark, G., Igbal, S., & Czerwinski, M. (2017). How blocking distractions affects workplace
focus and productivity. Proceedings of the 2017 ACM International Joint Conference
on Pervasive and Ubiquitous Computing and Proceedings of the 2017 ACM
International Symposium on Wearable Computers.

https://doi.org/10.1145/3123024.3124558

Mediawijsheid (n.d.) Digitale Detox. https://www.mediawijsheid.nl/digitaledetox/

Meier, A., Reinecke, L., & Meltzer, C. E. (2016). “Facebocrastination”? Predictors of using
Facebook for procrastination and its effects on students’ well-being. Computers in

Human Behavior, 64, 65—76. https://doi.org/10.1016/j.chb.2016.06.011

Miksch, L., & Schulz, C. (2018). Disconnect to reconnect: The phenomenon of digital detox

as a reaction to technology overload. [Unpublished master’s thesis].

Moisala, M., Salmela, V., Hietajérvi, L., Salo, E., Carlson, S., Salonen, O., ... & Alho, K.
(2016). Media multitasking is associated with distractibility and increased prefrontal
activity in adolescents and young adults. Neurolmage, 134, 113-121.

https://doi.org/10.1080/09720510.2020.1834660

Mousavi, A., & Moghtader, L. (2015). The effect of self-regulation skills on self-efficacy and
happiness of high-school students. Journal of Applied Environmental and Biological

Sciences, 5(12), 179-82.

Oraison, H., Nash-Dolby, O., Wilson, B., & Malhotra, R. (2020). Smartphone distraction-
addiction: Examining the relationship between psychosocial variables and patterns of
use. Australian Journal of Psychology, 72(2), 188-198.

https://doi.org/10.1111/ajpy.12281



https://doi.org/10.1145/3123024.3124558
https://www.mediawijsheid.nl/digitaledetox/
https://doi.org/10.1016/j.chb.2016.06.011
https://doi.org/10.1080/09720510.2020.1834660
https://doi.org/10.1111/ajpy.12281

35

Pielot, M., & Rello, L. (2015). The do not disturb challenge: A day without notifications.
Proceedings of the 33rd annual ACM conference extended abstracts on human factors

in computing systems, (1761-1766). https://doi.org/10.1145/2702613.2732704

Pielot, M., Church, K., & De Oliveira, R. (2014). An in-situ study of mobile phone
notifications. Proceedings of the 16th international conference on Human-computer
interaction with mobile devices & services, (233-242).

https://doi.org/10.1145/2628363.2628364

Przybylski, A. K., & Weinstein, N. (2019). Violent video game engagement is not associated
with adolescents' aggressive behaviour: evidence from a registered report. Royal

Society open science, 6(2), 171474. http://dx.doi.org/10.1098/rs0s.171474

Quoidbach, J., Berry, E. V., Hansenne, M., & Mikolajczak, M. (2010). Positive emotion
regulation and well-being: Comparing the impact of eight savoring and dampening
strategies. Personality and individual differences, 49(5), 368-373.

https://doi.org/10.1016/j.paid.2010.03.048

Radtke, T., Apel, T., Schenkel, K., Keller, J., & von Lindern, E. (2021). Digital detox: An
effective solution in the smartphone era? A systematic literature review. Mobile Media
& Communication, 20501579211028647.

https://doi.org/10.1177/20501579211028647

Schmuck, D. (2020). Does digital detox work? Exploring the role of digital detox applications
for problematic smartphone use and well-being of young adults using multigroup
analysis. Cyberpsychology, Behavior, and Social Networking, 23(8), 526-532.

https://doi.org/10.1089/cyber.2019.0578



https://doi.org/10.1145/2702613.2732704
https://doi.org/10.1145/2628363.2628364
http://dx.doi.org/10.1098/rsos.171474
https://doi.org/10.1016/j.paid.2010.03.048
https://doi.org/10.1177/20501579211028647
https://doi.org/10.1089/cyber.2019.0578

36

Senecal, C., Koestner, R., & Vallerand, R. J. (1995). Self-regulation and academic
procrastination. The journal of social psychology, 135(5), 607-619.

https://doi.org/10.1080/00224545.1995.9712234

Unpluq (n.d.). Home. https://unplug.com/

Steel, P. (2007). The nature of procrastination: A meta-analytic and theoretical review of
quintessential self-regulatory failure. Psychological bulletin, 133(1), 65.

https://doi.org/10.1037/0033-2909.133.1.65

Steel, P., & Klingsieck, K. (2013). Procrastination. Oxford Bibliographies Online Datasets.

https://doi.org/10.1093/0b0/9780199828340-0140

Strayer, D. L., & Drews, F. A. (2007). Cell-phone—induced driver distraction. Current

Directions in Psychological Science, 16(3), 128-131. https://doi.org/10.1201/b10836-

28

Syvertsen, T., Enli, G. (2020) Digital detox: Media resistance and the promise of authenticity.
International Journal of Research into New Media Technologies, 1-15.

https://doi.org/10.1177/1354856519847325

Taylor, D. G., & Levin, M. (2014). Predicting mobile app usage for purchasing and
information-sharing. International Journal of Retail & Distribution Management.

42(8), 759-774. https://doi.org/10.1108/ijrdm-11-2012-0108

The social dilemma (n.d.) The film. https://www.thesocialdilemma.com/the-film/

Thomée, S. (2018). Mobile phone use and mental health: A review of the research that takes a
psychological perspective on exposure. International Journal of Environmental

Research and Public Health, 15, 2692. https://doi.org/d0i:10.3390/ijerph15122692



https://doi.org/10.1080/00224545.1995.9712234
https://unpluq.com/
https://doi.org/10.1037/0033-2909.133.1.65
https://doi.org/10.1093/obo/9780199828340-0140
https://doi.org/10.1201/b10836-28
https://doi.org/10.1201/b10836-28
https://doi.org/10.1177/1354856519847325
https://doi.org/10.1108/ijrdm-11-2012-0108
https://www.thesocialdilemma.com/the-film/
https://doi.org/doi:10.3390/ijerph15122692

37

Twenge, J. M., & Campbell, W. K. (2018). Associations between screen time and lower
psychological well-being among children and adolescents: Evidence from a
population-based study. Preventive medicine reports, 12, 271-283.

https://doi.org/10.1016/j.pmedr.2018.10.003

Van der Linden, M., Danion, J. M., & Agniel, A. (2000). La psychopathologie: une approche

cognitive et neuropsychologique. Solal. http://hdl.handle.net/2268/241141

Van Eerde, W. (2000). Procrastination: Self-regulation in initiating aversive goals. Applied

Psychology, 49(3), 372-389. https://doi.org/10.1111/1464-0597.00021

Vanman, E., Baker, R., & Tobin, S. (2018). The burden of online friends: The effects of
giving up Facebook on stress and well-being. The Journal of Social Psychology, 158,

496-508. https://doi.org/10.1080/00224545.2018.1453467

Wandtner, B., Schumacher, M., & Schmidt, E. A. (2016). The role of self-regulation in the
context of driver distraction: A simulator study. Traffic injury prevention, 17(5), 472-

479. https://doi.org/10.1080/15389588.2015.1102231

Wang, P., Wang, X., Nie, J., Zeng, P., Liu, K., Wang, J., ... & Lei, L. (2019). Envy and
problematic smartphone use: The mediating role of FOMO and the moderating role of
student-student relationship. Personality and Individual Differences, 146, 136-142.

https://doi.orq/10.1016/j.paid.2019.04.013

Wilmer, H. H., & Chein, J. M. (2016). Mobile technology habits: patterns of association
among device usage, intertemporal preference, impulse control, and reward sensitivity.

Psychonomic bulletin & review, 23(5), 1607-1614. https://doi.org/10.3758/513423-

016-1011-z


https://doi.org/10.1016/j.pmedr.2018.10.003
http://hdl.handle.net/2268/241141
https://doi.org/10.1111/1464-0597.00021
https://doi.org/10.1080/00224545.2018.1453467
https://doi.org/10.1080/15389588.2015.1102231
https://doi.org/10.1016/j.paid.2019.04.013
https://doi.org/10.3758/s13423-016-1011-z
https://doi.org/10.3758/s13423-016-1011-z

38

Yang, X., Wang, P., & Hu, P. (2020). Trait procrastination and mobile phone addiction
among Chinese college students: A moderated mediation model of stress and

gender. Frontiers in Psychology, 11, 3318. https://doi.org/10.3389/fpsyq.2020.614660

Yockey, R.D. (2016). Validation of the short form of the academic procrastination scale.

Psychological Reports, 118(1), 171-179. https://doi.org/10.1037/e522252014-073

Zhao, J., Meng, G., Sun, Y., Xu, Y., Geng, J., & Han, L. (2019). The relationship between
self-control and procrastination based on the self-regulation theory perspective: The
moderated mediation model. Current Psychology, 1-11.

https://doi.org/10.1007/s12144-019-00442-3



https://doi.org/10.3389/fpsyg.2020.614660
https://doi.org/10.1037/e522252014-073
https://doi.org/10.1007/s12144-019-00442-3

Normal mode

Focus mode

Appendix A

Unplug device

39



40

Appendix B

Information letter

Information letter for participants

Dear participant,

You are invited to participate in the study “Unplug Your Distraction” that is being carried out
by Tilburg University. This information letter describes the purpose and procedure of this study,
along with explanation of your rights as a participant. Participation in the study is completely
voluntary, so you are not obliged to participate. If you have any questions after reading this
letter, please contact the researcher (contact details are at the bottom of this letter).

What is the purpose of the study?

Smartphones can be an important source of distraction in daily life. Frequent smartphone
notifications may affect your study performance, cause stress or lead to problematic smartphone
use. However, students may differ in how smartphones affect them. The purpose of this study
is to investigate the usability and effectiveness of different tools that might be helpful to reduce
smartphone distraction.

Who can participate?
You can participate if you:

are a student of 18 years or older.

have an Android phone. The Unpluq device is not compatible with 10S devices.

are able to run the built-in Android feature named ‘Digital Wellbeing’

do not already actively restrict your smartphone use with this feature or another screen
time app.

e are willing to restrict your smartphone use for a duration of two weeks.

What does participation in the study entail?

As soon as you sign up for this study you will be asked to activate the Digital Wellbeing
(‘Digitaal Welzijn’) feature built into the Android operating system, which you can find under
Settings. You will be invited for an intake session on campus, where you will digitally sign the
informed consent form and receive further instructions. However, please note that the intake
session might be organized online due to the Covid-19 measures.

At the start of the study, all participants will be asked to fill out an online questionnaire that
includes questions that address personal traits, behavior regarding smartphone usage, and your
well-being. In addition, you will be asked to report the logged data in the “Digital Well-Being”
application, such as the number of screen unlocks, number of notifications and the average
usage time of applications. You may withdraw from the experiment if you are not willing to
disclose such information. You can do so without providing any explanation, and without any
negative consequences. We ensure that the information will be only used for academic research.
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If you participate, you will be randomly assigned to the ‘Unpluq group’, ‘Screen time limit
group’ or ‘Control group’.

Unplug group

If you’re in the Unpluq group, you will be using the smartphone control aid device ‘Unpluq’
for two weeks. After two weeks, you will be asked to report the logged data again and fill out
a similar online questionnaire, which additionally includes questions that address your
experiences with using the Unpluq device. After the experiment, you have to return the device
to the researcher.

The smartphone usage control aid device ‘Unpluq’ is a combination of hardware (the Unpluq
USB key) and software (the Unpluq launcher). By plugging the Unpluq key in or out of your
phone, the Unpluq launcher will switch between the ‘Focus mode’ and the ‘Normal mode’. In
the Focus mode (=key plugged out), only applications of your choice will be available and
notifications of all other applications will be blocked. In the Normal mode (=key plugged in),
you will have access to your entire phone’s functionality and you will receive all missed
notifications. You can decide whether you want to be free of distraction, by plugging the Unpluq
key in or out.

Unpluq may be most effective if you restrict the use of the most distracting applications in the
Focus mode. Therefore, you are encouraged to select at least 3 out of your top 10 applications
you spent most time on. We recommend to use Focus mode on a daily basis during activities
that require your full attention, such as studying, driving or cycling, and social conversations.

Screen time limit group

If you’re in the Screen time limit group, you will be using the Digital Wellbeing feature for two
weeks to set time limits to the use of applications. After two weeks, you will be asked to report
the logged data again and fill out a similar online questionnaire, which additionally includes
questions that address your experiences with using the time limits.

Setting time limits may be most effective if you restrict the use of the most distracting
applications. Therefore, we encourage you to select at least 3 out of your top 10 applications
you spent most time on. We recommend to use time limits on a daily basis. You are free to
choose your own time limits.

Control group
If you are in the control group, you are expected to use your phone as usual. After two weeks,
you will be asked to report the logged data again and fill out a similar online questionnaire.

What are the benefits and risks of participating in this study?
There 1s minimal risk in participating in this study. However, there could be situations where
you may find the experimental conditions to be discomforting.

First of all, the fact that some smartphone applications are temporarily disabled (in the Focus
mode or if time limits are exceeded) may cause some discomfort. However, you are allowed to
choose for yourself which applications will be temporarily disabled and you may withdraw
from the experiment at any time. Secondly, there is the risk of losing the Unpluq key. There is
a built-in feature to access all functionality of your phone again if this happens, but it will
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involve a delay of several minutes. Additionally, it is not possible to plug in the key in and
charge your phone at the same time, so charging might require some planning.

Please let the researchers know if you experience any discomfort or lose the Unpluq key during
the experiment via the email addresses listed below. You may always withdraw at any time.

There is no direct benefit to you for participating in this study. However, by taking part, you
will contribute to the knowledge in the field of social sciences. Participants in the Unpluq and
Screen time limit group may experience a distraction-free environment as pleasant. Participants
in this study are entitled to earn 3 credits upon completion of the experiment.

What will happen to your data?

We are committed to protecting your privacy as much as possible. We ensure that we will keep
the confidentiality of the collected research data. All research data obtained will be processed
anonymously. These data will be anonymously coded by providing all participants in this study
with a three-digit random code number. We link this number to your answers. So we don't know
who gave which answers. All research data obtained will be processed in a manner that your
personal data cannot be traced back. Only the main researchers have access to to the key file.
The coded data can be shared with other researchers, but your personal data (such as your name
and email address, which will be registered by SONA, the participant pool system to reward
you course credits) will never be disclosed to anyone outside of the group of researchers. The
file that contains data from this study will be encrypted with a password which will be shared
only among the researchers of this study. You have the right to request access to or rectification,
erasure or restriction of your personal data for as long as the data collection is ongoing. All the
personally identifiable data will be deleted once the study has ended. Your anonymous research
data will be kept for at least 10 years. The research data is intended for scientific research. The
results obtained are published in scientific journals. This concerns general results for the entire
group, whereby the results can never be traced back to individual persons.

What information will be collected by the Unpluq app?
The Unpluq app collects personally-identifiable, yet minimal, information. During the
installation of Unpluq, you are required to create an account. The following data is collected:
email address, password, activation code. When you install the app, you will be asked if you
want to help improve Unpluqg. You can decide whether to allow this or not. If you choose to
allow this, the following data is collected and stored in the database of Unpluq:

1. Unpluq usage: time when Unpluq is launched, which applications are installed on
your phone, which applications you select as “Focus applications”

2. Other app usage: the daily usage statistics for each app, amount of time you use each
app daily, app status (Focus app or Normal app)

Importantly, Unpluq will not have access to the research data collected by Tilburg
University. Additionally, Tilburg University will not have access to the user information that is
being collected by Unplug.

Please follow the link to see the full privacy policy of Unplugq:
https://drive.google.com/file/d/1 W5JNaPsmv7e2F4JIxXSTppZTFTcAc zH/view?usp=sharin
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Do you have questions?


https://drive.google.com/file/d/1W5JNaPsmv7e2F4JlxXSTppZTFTcAc_zH/view?usp=sharing
https://drive.google.com/file/d/1W5JNaPsmv7e2F4JlxXSTppZTFTcAc_zH/view?usp=sharing
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If you have any questions about the research please contact:

Dr. Mincheol Shin (m.shin@tilburguniversity.edu), Assistant Professor at Tilburg University
Dr. Anouk Vermeij (A.Vermeij 1@tilburguniversity.edu), Postdoctoral Researcher at Tilburg
University

Do you have a complaint?

This study has been approved by the Ethical Review Board of Tilburg School of Humanities
and Digital Sciences. If you have any remarks or complaints regarding this research, you may
also contact the “Research Ethics and Data Management Committee” of Tilburg School of
Humanities and Digital Sciences via tshd.redc@tilburguniversity.edu.



mailto:m.shin@tilburguniversity.edu
mailto:A.Vermeij_1@tilburguniversity.edu
mailto:tshd.redc@tilburguniversity.edu
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Appendix C
Informed consent

By checking “Yes”, I acknowledge the following statements:

| am at least 18 years old

| have read the information letter about the study. | have been able to ask questions about the
study and I have been able to think long enough about whether | want to participate in the study.

| know that participation in the study is voluntary. | can withdraw from the study at any time,
without it having negative consequences and without having to tell why I want to stop.

I know that my research data is processed confidentially. The research data is coded as
explained in the information letter. Only the researchers have access to the key file containing
my personal data (e.g., my name and e-mail address). This key file is stored in a secure place,
with a password. The key file will be deleted once the investigation has ended, after which only
a fully anonymous data set will remain.

| know that | have the right to request access, rectification, erasure or restriction of my personal
data, up until the moment the key file is deleted.

I know that the anonymous research data can be used for scientific research now and in the
future. The anonymous data is examined for all participants at the same time, and not separately
for me.

I know that only the anonymous research data can be shared with other researchers. My personal
data (for example my name, date of birth and my e-mail address) will never be shared with
other researchers.

| know that the coded (anonymous) research data will be kept for at least ten years.

Yes [ No [ ]

Name participant: Name researcher:
Date: Date:
Signature: Signature:

Upon your request, the researchers of this study will send you a copy of the informed consent.
Please allow us up to 72 hours of processing time after you request a copy.
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Appendix D
Measures
Procrastination scale pre-test.

Yockey, R.D. (2016). Validation of the Short Form of the Academic Procrastination Scale.
Psychological Reports, 118(1), 171-179.

The following questions assess your habits and routines as a student. Please answer the
following as they apply to yourself.

How much do you, yourself agree to the following statements? (Scored ona 1 to 5
Likert-type scale, with 1= Disagree and 5= Agree)

a. | put off projects until the last minute. 1 2 3 4 5

b. 1 know I should work on schoolwork, but I just
don’t do it. 1 2 3 4 5

c. | getdistracted by other, more fun, things when
| am supposed to work on schoolwork 1 2 3 4 5

d. When given an assignment, | usually put it
away and forget about it until it is almost due.

e. | frequently find myself putting important
deadlines off.

Procrastination scale post-test.

Yockey, R.D. (2016). Validation of the Short Form of the Academic Procrastination Scale.
Psychological Reports, 118(1), 171-179.

The following questions assess your habits and routines as a student. Please answer the
following as they applied to yourself during the past two weeks.

How much do you, yourself agree to the following statements? (Scored ona 1 to 5
Likert-type scale, with 1= Disagree and 5= Agree)

a. | have put off projects until the last minute
during the last during the past two weeks. 1 2 3 4 S
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b. | know | should have worked on schoolwork,
but I just didn’t do it. 1 2 3 4 5

c. | gotdistracted by other, more fun, things when
| was supposed to work on schoolwork 1 2 3 4 5

d. When given an assignment, | usually have put it
away and forget about it until it is almost due.

e. | frequently found myself putting important
deadlines off during the past two weeks.

Distractibility scale pre-test.

Cheyne, J. A., Carriere, J. S., & Smilek, D. (2006). Absent-mindedness: Lapses of conscious
awareness and everyday cognitive failures. Consciousness and cognition, 15(3), 578-592

Please CHOOSE the most appropriate answer that best describes your experience (A 5-
point Likert Scale: 1= never, 2 = rarely, 3 = sometimes, 4 = often, 5 = very often)

1. I have gone to the fridge to get one thing (e.g., 1 2 3 4 5
milk) and taken something else (e.g., juice)

2. lgointoaroom to do one thing (e.g., brushmy 1 2 3 4 5
teeth) and end up doing something else (e.g.,
brush my hair)

3. I have lost track of a conversation because | 1 2 3 4 5
zoned out when someone else was talking.

4. | have absent-mindedly placed things in 1 2 3 4 5
unintended locations (e.g., putting milk in the
pantry or sugar in the fridge).

5. I have gone into a room to get something, got 1 2 3 4 5
distracted, and wondered what | went there for.

6. | begin one task and get distracted into doing 1 2 3 4 5
something else.

7. When reading I find that | have read several 1 2 3 4 5
paragraphs without being able to recall what |
read.

8. | make mistakes because | am doing one thing 1 2 3 4 5

and thinking about another.



9.

| have absent-mindedly mixed up targets of my
action (e.g., pouring or putting something into
the wrong container).

10. I have to go back to check whether I have done

something or not (e.g., turning out lights,
locking doors).

11. I have absent-mindedly misplaced frequently

12. | fail to see what | am looking for even though I

used objects, such as keys, pens, glasses, etc.

am looking right at it.

Distractibility scale post-test.
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Cheyne, J. A,, Carriere, J. S., & Smilek, D. (2006). Absent-mindedness: Lapses of conscious

awareness and everyday cognitive failures. Consciousness and cognition, 15(3), 578-592

Please CHOOSE the most appropriate answer that best describes your experience

during the past two weeks (A 5-point Likert Scale: 1= never, 2 = rarely, 3 = sometimes, 4

= often, 5 = very often)

1.

| have gone to the fridge to get one thing (e.g.,
milk) and taken something else (e.g., juice)

| went into a room to do one thing (e.g., brush
my teeth) and end up doing something else
(e.g., brush my hair)

| have lost track of a conversation because |
zoned out when someone else was talking.

I have absent-mindedly placed things in
unintended locations (e.g., putting milk in the
pantry or sugar in the fridge).

| have gone into a room to get something, got
distracted, and wondered what | went there for.

| began one task and get distracted into doing
something else.

When reading | found that | have read several
paragraphs without being able to recall what |
read.



8.

10.

11.

12.
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| made mistakes because | am doing one thing 1 2 3 4 5
and thinking about another.

| have absent-mindedly mixed up targets of my 1 2 3 4 5
action (e.g., pouring or putting something into
the wrong container).

| have to go back to check whether | have done 1 2 3 4 5
something or not (e.g., turning out lights,
locking doors).

| have absent-mindedly misplaced frequently 1 2 3 4 5
used objects, such as keys, pens, glasses, etc.

| fail to see what | am looking for even though | 1 2 3 4 5

am looking right at it.

Self-regulation scale pre-test.

Van der Elst et al (2012). The Amsterdam Executive Function Inventory (AEFI):

Psychometric properties and demographically corrected normative data for

adolescents aged between 15 and 18 years. Journal of clinical and experimental

neuropsychology, 34, 160-171.

Please CHOOSE the most appropriate answer that best describes your experience

(A 3-point Likert Scale: 1 = not true, 2 = partly true, 3 = true).

1.

| am not able to focus on the same topic for a long period of 1
time.*

I can make fast decisions (e.g., in lessons).

| am well-organized. For example, | am good at planning what | 1
need to do during a day.

| am easily distracted.*

I often react too fast. I’'ve done or said something before it is my 1
turn.*



10.

11.

12.

13.

My thoughts easily wander.*

It is difficult for me to sit still.*

It is easy for me to come up with a different solution if I get
stuck when solving a problem.

I am full of new ideas.

It takes a lot of effort for me to remember things.*

| often forget what | have done yesterday.*

| often lose things.*

| am curious, | want to know how things work.

*reverse coded
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Self-regulation scale post-test.

Van der Elst et al (2012). The Amsterdam Executive Function Inventory (AEFI):

Psychometric properties and demographically corrected normative data for
adolescents aged between 15 and 18 years. Journal of clinical and experimental

neuropsychology, 34, 160-171.
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Please CHOOSE the most appropriate answer that best describes your experience

during the past two weeks (A 3-point Likert Scale: 1 = not true, 2 = partly true, 3 = true).

1.

10.

11.

12.

13.

| was not able to focus on the same topic for a long period of
time during the past two weeks.*

| could make fast decisions during the past two weeks (e.g., in
lessons).

| was well-organized during the past two weeks. For example, |
was good at planning what | need to do during a day.

| was easily distracted during the past two weeks.*

| often reacted too fast during the past two weeks. I’ve done or
said something before it was my turn.*

My thoughts easily wandered during the past two weeks.*
It was difficult for me to sit still during the past two weeks.*

It was easy for me to come up with a different solution if I got
stuck when solving a problem during the past two weeks.

| was full of new ideas during the past two weeks.

It took a lot of effort for me to remember things during the past
two weeks.*

| often forgot what | did the day before during the past two
weeks.*

| often lost things during the past two weeks.*

| was curious, | wanted to know how things work during the past
two weeks.

*reverse coded



