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CHAPTER 2

Beyond the Buzz: Investigating the Effects of a Notification-Disabling
Intervention on Smartphone Behavior and Digital Well-Being

Abstract

Turning off push notifications is a common recommendation to reduce smart-
phone screen time and to improve daily experiences of digital well-being. As
only little empirical evidence exists, this study aims to test the effectiveness of
this strategy. Based on a preregistered randomized controlled trial (N = 205),
including objectively logged smartphone behavior data and daily mobile dia-
ry assessments of subjective experiences, we found that a one-week notifica-
tion-disabling intervention did not affect smartphone behavior (i.e., checking
frequency and screen time). This pattern was not dependent on people’s trait
fear of missing out. In addition, we found no effects on perceived control, over-
use, smartphone vigilance, productivity, and smartphone-related distraction.
The intervention did, however, result in a decrease in perceived checking habit
strength, indicating that users experienced their smartphone use to be more
intentional. The absence of notifications also led to increased fear of missing
out, suggesting that disabling notifications results in drawbacks rather than
improvements in digital well-being. Together, these findings challenge the as-
sumption that notifications play a prominent role in driving smartphone use
and influencing user experiences. Findings are discussed in light of the com-
plex interplay between device features and digital well-being.

This chapter is published as:

Dekker, C. A, Baumgartner, S. E.,, Sumter, S. R, & Ohme, J. (2025). Beyond the
buzz: Investigating the effects of a notification-disabling intervention on smart-
phone behavior and digital well-being. Media Psychology, 28(1), 162-188. https.//
doi.org/10.1080/15213269.2024.2334025

Supplementary materials for this article can be found online at https://osf.
i0/45972/.
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Integrating mobile devices into our everyday lives has resulted in a status quo
of anyplace, anytime connectivity (Klimmt et al., 2017). Many people use their
smartphones extensively, with average daily screen times adding up to over
four hours per day (e.g., Ohme et al., 2021). Complementing these objective sta-
tistics, many people also feel that they use their smartphones too much and
express a lack of control over their usage patterns (e.g., Buchi et al., 2019; Saad,
2022). Notably, the feeling of using one's smartphone too much is not fully con-
tingent on people's actual screen time (Kaye et al.,, 2020). Recent theoretical
advances, therefore, underline the importance of subjective experiences in un-
derstanding individuals' digital well-being (Buchi, 2021; Schneider et al.,, 2022;
Vanden Abeele, 2021).

Digital well-being has been defined as the perceived optimal balance between
digital connectivity and disconnectivity, which is contingent upon person-, de-
vice- and context-specific factors (Vanden Abeele, 2021). While previous media-
psychological research has mainly focused on characteristics of the user (i.e.,
person-specific factors) to explain smartphone use and subjective experiences
(e.g., Bayer et al,, 2023; Klimmt et al., 2018), device features might be at least
equally important to consider as most digital devices — and the applications
that run on these devices — are specifically designed to drive smartphone enga-
gement (Fasoli, 2027; Flayelle et al.,, 2023; Montag & Elhai, 2023).

One prominent device feature that drives smartphone engagement is notifica-
tions. It has been demonstrated that a higher number of notifications correla-
tes with higher daily screen time and checking frequency (Liao & Sundar, 2022).
The alerting nature of notifications grabs the user’s attention and triggers an
urge to check their phone (Johannes et al., 2019). Receiving notifications can
lead to immediate attention shifts that cause distraction from ongoing activi-
ties and may impair cognitive performance (e.g., Mendoza et al., 2018; Upshaw
et al,, 2022). In addition, notifications play a key role in forming pervasive che-
cking habits, i.e., excessively checking one’s phone without any reason (Oulas-
virta et al,, 2012; Schnauber-Stockmann & Naab, 2019).

Due to these negative consequences of smartphone notifications on daily func-
tioning, disabling notifications is a common recommendation to make one’s
phone less intrusive and to “reclaim” one’s time (Center for Humane Techno-
logy, 2023). Few experimental studies, however, have investigated the effects of
disabling smartphone notifications. In fact, none have yet looked at the effect
of disabling notifications on objectively measured screen time. Moreover, the
few studies that empirically tested the effectiveness of a notification-disabling
intervention on subjective outcomes yielded mixed results. For example, one
study found no effects on distraction and productivity (Fitz et al.,, 2019), whereas
another found that the intervention resulted in less perceived smartphone dis-
traction and higher perceived productivity (Pielot & Rello, 2017). Crucially, both
studies found socio-emotional drawbacks of the intervention, such as increased
anxiety about missing notifications (Fitz et al.,, 2019; Pielot & Rello, 2017).

In sum, at this point, we lack knowledge about the effects of turning off smart-
phone notifications on objective smartphone behavior, as well as conclusive
evidence about the effects on subjective experiences of smartphone use. Mo-
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reover, previous research has not considered any individual differences as mo-
derators of smartphone intervention effects, such as fear of missing out (FoMO).
The present study addresses these gaps in the current literature by testing a
notification-disabling intervention, employing a randomized controlled trial
(RCT) design with objectively logged smartphone tracking data together with
daily mobile diary assessments of subjective experiences.

Theoretical Background

The Impact of Notifications on Objective Smartphone Behavior

Notifications are theorized to affect smartphone use in two ways, specifically by
increasing both checking frequency and screen time. First, the visual, audito-
ry, and/or vibrating alert that signals the notification's arrival serves as a direct
reminder to check one’s phone. Notifications can thus trigger the user to initi-
ate a smartphone session, even in situations in which they did not plan to use
their phone (Heitmayer & Lahlou, 2021; Montalvo et al., 2021). A notification rare-
ly goes unnoticed, as people carry their smartphones with them nearly always
and, for instance, often place the device on their desk while working or studying
(e.g., Heitmayer & Lahlou, 2021). Although notifications may be ignored, people
often attend to them within minutes (Heitmayer & Lahlou, 2021; Mehrotra et al,,
2016). Consequently, receiving many notifications during the day is associated
with a high frequency of phone-checking behavior (M. Kim et al,, 2027; Liao &
Sundar, 2022).

Second, notifications are expected to result in higher daily screen time. Once
the notification has made the user pick up their phone, the user may not only
act upon the notification itself but may also be triggered by other smartphone
cues (e.g., Bayer et al., 2016). For example, salient red badges in the corner of
app icons motivate individuals to “clean” these other unaddressed notifications
(Burchell, 2015). These visual cues may cause the user to engage in a series of
other smartphone activities, resulting in a reactive, pinball-like usage session
(Bayer et al., 2016; Bayer & LaRose, 2018). Notifications can thus increase usage
session duration by acting as a gateway to other smartphone activities (Oulas-
virta et al., 2012; Vanden Abeele, 2021). Correspondingly, it has been shown that
the number of notifications received is highly correlated with one's daily screen
time (Liao & Sundar, 2022).

As research shows that notifications are associated with higher checking fre-
guency and screen time, it seems plausible that disabling notifications would
curb smartphone behavior. However, to our knowledge, only one study looked
at objectively measured smartphone behavior as an outcome of a notification-
disabling intervention. A two-week intervention found that daily phone che-
cking frequency was not significantly different in the group who turned off no-
tifications compared to the group who received notifications as usual (Fitz et al.,
2019). This finding contradicts widespread assumptions that disabling notifica-
tions can help people regulate their smartphone use, highlighting the need to
replicate these findings.
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In addition, no study has yet examined the unique effect of a notification-disa-
bling intervention on daily screen time. Although one study tested the effect of
a one-week smartphone intervention on daily screen time, participants in this
study also adhered to other instructions to curb smartphone behavior, such as
keeping their smartphone out of reach during important tasks (Wasmuth et al.,
2022). This study showed a significant reduction in objectively measured screen
time in the experimental group. While this study provides preliminary eviden-
ce that a notification-management intervention can impact screen time, this
effect may not be uniquely attributed to the lack of notifications. The same un-
certainty applies to so-called “detox” interventions (i.e., time-outs from smart-
phone use or specific apps; for an overview, see Radtke et al., 2021), as some of
these interventions involve, but are not limited to, the removal of notifications.

Based on theoretical reasoning as well as empirical literature linking the num-
ber of notifications to checking frequency and screen time, we proposed that:

H1: During the intervention week, participants in the treatment group (i.e., no-
tifications disabled) will have lower (a) checking frequency and (b) screen time
compared to the baseline week.

Although the effectiveness of smartphone interventions likely depends on user
characteristics, no study has yet looked at individual differences when testing
a notification-disabling intervention. Notifications have a social dimension (i.e,,
relating to or originating from other people), and most smartphone notificati-
ons come from messaging applications (Pielot et al.,, 2018). Therefore, it is ex-
pected that individuals who strongly crave staying up to date with their social
environment will react differently when not receiving notifications. We, there-
fore, argue that individuals’' so-called fear of missing out (FOMO) is an important
factor to consider when evaluating the effectiveness of a notification-disabling
intervention.

FoMO is defined as a “pervasive apprehension that others might be having re-
warding experiences from which one is absent”, characterized by “the desire to
stay continually connected with what others are doing” (Przybylski et al., 2013,
p.1841). As smartphone notifications provide immediate updates on this kind of
information, individuals high in FOMO may be particularly sensitive to notifica-
tions (Johannes et al,, 2019; Rozgonjuk et al., 2020). Accordingly, people high in
FoMO feel more disrupted by smartphone notifications during their everyday
activities (Rozgonjuk et al.,, 2019). Interestingly, a cross-sectional study found
that individuals higher in FOMO spend more time on their phone and use it
more frequently when in silent mode compared to other modes (Liao & Sundar,
2022). For individuals high in FOMO, disabling notifications may, therefore, not
be as effective in curbing smartphone behavior because it may actually trigger
them to check their phones more frequently to see whether they missed out on
any updates. We hypothesized that:

H2: The hypothesized intervention effects on (a) checking frequency and (b)
screen time will be less strong for individuals with higher levels of trait FOMO.
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The Impact of Notifications on Subjective Smartphone
Experiences

Although the expected intervention effect on objective smartphone usage
behaviors could be desirable, such usage quantification disregards individu-
als’ subjective experiences of digital well-being. It has been argued that indi-
viduals can have different subjective perceptions about their smartphone use,
irrespective of the actual time spent. For example, two people who use their
phones for the same amount of time might report differently on whether they
are overusing their phone (Kaye et al., 2020; Vanden Abeele, 2021). Accordingly,
perceived smartphone overuse is a qualitative experience of time spent on the
device, where time spent is experienced as “non-meaningful and dissatisfacto-
ry a posteriori” (Fasoli, 2021, p. 1410). Perceived smartphone overuse thus occurs
when one has exceeded a subjective and relative sense of optimal use amount
(BlUchi et al., 2019; Fasoli, 2021).

Notifications may lead to perceived overuse by triggering an individual to use
their phone at any time. If the resulting phone session was unplanned (Bauer
et al,, 2017; Lukoff et al,, 2018) or when using the smartphone implies suspen-
ding valuable offline activities (e.g., Reinecke et al.,, 2017), spending time on the
smartphone may cause dissatisfaction afterwards. In addition, although con-
veying a sense of urgency (Bartoli & Benedetto, 2022), notifications often turn
out as unimportant once they have been checked (Neff & Wintersberger, 2022),
having unnecessarily distracted the individual.

Similarly, notifications challenge individuals’ perceived control over their smart-
phone use through their push-and-pull mechanics (Montalvo et al., 2021). By
delivering a notification, the smartphone “pushes” updates by actively reaching
out to the user, thus controlling the flow of information, regardless of the user's
needs (S.-K. Kim et al,, 2016). This is the opposite of a user-initiated way of use,
in which the user “pulls” information by intentionally engaging in phone use
(Mehrotra & Musolesi, 2018). Therefore, these push-and-pull functions of smart-
phones relate to reactive versus proactive smartphone behavior, respectively
(Vorderer et al,, 2016). Notifications thus induce a reactive mode in the user, li-
miting one’'s sense of being in control (Bartoli & Benedetto, 2022; van Konings-
bruggen et al,, 2017).

More specifically, notifications may disrupt goal-directed behavior by causing
the user to engage in unplanned smartphone use (Du et al,, 2019; Meier, 2022).
The resulting task-irrelevant engagement with one's phone is likely to conflict
with situational goals and responsibilities (Halfmann & Rieger, 2019; Hofmann
et al, 2017, Ytre-Arne et al., 2020). Supporting this reasoning, research has found
that individuals who feel more disturbed by notifications are more likely to fail
to control their smartphone use at the expense of other important goals (Du et
al,, 2019; Halfmann & Rieger, 2019).

In addition, notifications may challenge autonomy by influencing behavior in a
more indirect way, as they play an important role in smartphone-checking ha-
bit formation (Anderson & Wood, 2020; Bayer et al., 2022; M. Kim, 2014; Qulasvirta
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et al,, 2012; Schnauber-Stockmann & Naab, 2019). Notifications are reasoned to
drive checking behaviors, since the checking action is perceived as “successful”
when a new notification is detected (Duke & Montag, 2017; Schnauber-Stock-
mann & Naalb, 2019), or in some cases when the absence of new notifications
or messages is revealed (Bayer et al,, 2016). As behavioral habits are known to
develop as a result of both repetition of the behavior and unpredictable rewards
resulting from the behavior (Wood & Neal, 2007), checking for new notifications
is reasoned to quickly become a habit for smartphone users (Bayer et al., 2022;
Duke & Montag, 2017; Oulasvirta et al., 2012). In fact, smartphone-checking ha-
bits are found to be very prevalent in individuals' lives (Heitmayer & Lahlou, 2027,
Oulasvirta et al., 2012).

In short, notifications seem to promote individuals’ perceived lack of smart-
phone control and cause higher levels of perceived overuse and perceived che-
cking habits, which suggests that removing notifications may lead to opposite
effects. However, little research has investigated how a notification intervention
impacts these constructs. One study found that people who disabled notifica-
tions for two weeks did not report less perceived overuse or more control over
their phone, compared to the control group (Fitz et al., 2019). However, partici-
pants did perceive checking their phone as more intentional rather than habi-
tual (Fitz et al., 2019). Similarly, Halfmann and Rieger (2019) found that switching
notification sounds off, together with other strategies such as placing the pho-
ne out of sight, resulted in higher perceived control.

Although the available literature is limited and inconclusive, based on theoreti-
cal reasoning and other empirical findings, it was hypothesized that:

H3: During the intervention week, participants in the treatment group (i.e., no-
tifications disabled) will report higher levels of (a) perceived control, and lower
levels of (b) perceived overuse and (c) habitual checking, compared to the ba-
seline week.

The permanent connectedness provided by mobile devices has been argued
to result in a mindset of ongoing awareness and alertness towards online com-
munication and information (Klimmt et al,, 2018). This mindset has been ter-
med online vigilance (Klimmt et al., 2017), or, in the case of smartphones, smart-
phone vigilance (Johannes et al., 2019), and is composed of (1) the cognitive
orientation towards one's smartphone (salience); (2) the attentional sensitivity
and motivational readiness to act upon smartphone cues (reactibility); and (3)
the tendency to keep track of updates and ongoing events on the smartphone
(monitoring; Klimmt et al., 2018; Reinecke et al., 2018). Although online vigilance
denotes a trait-like disposition, it also shows situational fluctuation and within-
person variability (Freytag et al,, 2021; A. Gilbert et al., 2023).

Notifications may evoke high levels of situational smartphone vigilance. The
cognitive salience of one’'s smartphone could be reflected in thinking about
notifications or, more indirectly, about messages or events that could be sig-
naled by notifications. Monitoring refers to proactively checking for potential
notifications, and reactibility reflects reactive handling of received notifications
(Freytag et al.,, 2021; Johannes, Meier, et al,, 2021; Koessmeier & Buttner, 2022).
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Supporting this idea, experimental work has demonstrated that participants’
smartphone vigilance was higher when their smartphone was on the table du-
ring a cognitive performance test (Johannes et al,, 2019; Koessmeier & Buttner,
2022), and even higher when participants received notifications but were not
allowed to check them (Johannes et al.,, 2019).

In sum, as notifications constantly remind individuals of their smartphone, it
seems likely that once no notifications are received for a certain period of time,
an individual's cognitive pre-occupation with their smartphone might be redu-
ced. Therefore, we hypothesized:

H4: During the intervention week, participants in the treatment group (i.e., no-
tifications disabled) will report lower levels of smartphone vigilance compared
to the baseline week.

Notifications have been found to distract individuals from primary tasks (Neff &
Wintersberger, 2022; Throuvala et al., 2021), specifically in study contexts (Deng,
2020; Le Roux & Parry, 2021) or during performance tests (Johannes et al., 2019;
S.-K. Kim et al,, 2016). This distracting effect of notifications can be explained
by the limited capacity model of mediated message processing (Lang, 2000),
which proposes that people have finite attentional resources, so they are only
able to process a limited amount of information at a given moment (Elhai et al,,
2021; Wasmuth et al.,, 2022). As such, notifications can interrupt flow experiences
(Duke & Montag, 2017; Elhai et al., 2021; Montag & Walla, 2016).

Furthermore, due to such distractions, notifications can hinder one's general
productivity experiences. Even when a task interruption is brief, such as a quick
phone check, returning to one's primary activity requires additional cognitive
effort and time (Brumby et al.,, 2013). Switching back to a task may thus result
in redundant work, such as reprocessing of information (Brumby et al., 2013).
Consequently, notifications have been found to impair cognitive performance
(e.g., Kaminske et al., 2022; Mendoza et al., 2018; Upshaw et al., 2022; but see Jo-
hannes et al, 2019), even when people do not check the received notifications
(Stothart et al., 2015).

While notifications are shown to affect distraction and productivity, studies tes-
ting a notification-disabling intervention have yielded mixed results regarding
these two outcomes. Although one study found that a one-week notification-
disabling intervention did not result in improved concentration or productivi-
ty (Fitz et al,, 2019), another study showed that disabling notifications for one
day did result in less distraction and higher productivity (Pielot & Rello, 2017).
Other studies that tested multiple strategies concurrently within one interven-
tion found similar results (Myers et al,, 2022; Wasmuth et al,, 2022). In addition,
disabling the sounds of notifications for one week led to lower inattention and
higher productivity (Kushlev et al,, 2016). Therefore, we hypothesized:

H5: During the intervention week, participants in the treatment group (i.e., no-
tifications disabled) will report higher levels of (a) productivity and lower levels
of (b) smartphone distraction compared to the baseline week.
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While the notification-disabling intervention is expected to improve individu-
als’ digital well-being, not receiving notifications may also result in social-emo-
tional drawbacks in the form of increased situational fear of missing out (Przy-
bylski et al., 2013). Not receiving notifications has been found to induce a fear
of missing out on notifications (i.e., notification-FoMO; Fitz et al., 2019; Pielot &
Rello, 2017). In addition, as notifications convey updates about the online sphe-
re, the intervention may raise concerns about not staying up-to-date on what
is happening online (Fitz et al., 2019; Wegmann et al., 2017), which we refer to as
content-FoOMO. Therefore, we hypothesized:

H6: During the intervention week, participants in the treatment group (i.e., noti-
fications disabled) will report higher levels of (a) notification-FoOMO and (b) con-
tent-FoOMO compared to the baseline week.

Method

The study employed a mixed design in the form of a randomized controlled
trial, consisting of a between-factor (control vs. treatment group) and a within-
factor (baseline vs. intervention week). For exploratory analyses not reported
in this paper, the study included a third post-intervention week. Data was col-
lected using a research app (Murmuras) that tracked participants’ smartphone
behavior and sent daily diary surveys, in addition to three larger surveys that
were administered via an online survey tool. The study design, study materials,
and hypotheses were preregistered on the Open Science Framework' and were
approved by the Ethics Review Board of the University of Amsterdam (2022-
YME-154306).

Procedure

We recruited a sample of young adults (18-30 years old) as they may be parti-
cularly in need of effective strategies to curb their smartphone use, considering
that they have higher levels of smartphone usage and perceived overuse com-
pared to older adults (e.g., De Marez et al., 2023; Saad, 2022). Participants had
to use an Android smartphone since the research app was only available for
Android.

In the first phase of the data collection, participants were recruited via the on-
line lab facilities of the university. As the number of students signing up made it
seem unlikely that we would reach our target sample size of N = 200 (see OSF),
an additional sample was recruited via an online panel company (Prolific). All
participants were financially compensated for their participation (15-20 €). After
providing informed consent and completing the entry survey (TO), participants
were instructed to install the research app. Participation in the study took 25

' One additional hypothesis (about compliance) and one research question (about the
post-intervention week) will not be discussed in this paper due to limited space but they
are reported on OSF.
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days, including the three weeks of interest and four transition days. Figure 1
provides an overview of the procedure.

The first week served as a baseline measure with the same procedure for all
participants, followed by the second week in which the intervention took place
for the treatment group. During these two weeks, all participants received short
daily diary surveys every evening at 8:00 pm to complete before going to sleep.?
On the transition days after the baseline week (T1) and the intervention week
(T2), participants completed a longer survey that was also sent at 8:00 pm. At
the end of the T1survey, participants were randomly assigned to one of the con-
ditions, with a ratio of 2(treatment):1(control) to account for anticipated attrition
within the treatment group. The treatment group was instructed to disable all
notifications for all apps, except the research app, in their smartphone settings
and keep them disabled for a week. The control group was told that they did
not have to change any settings. After the intervention week, participants com-
pleted a final survey (T2). All participants were asked to keep the research app
installed for another week. In this third week, participants were told they could
manage their notifications according to their preferences and no longer had to
complete any surveys, while their smartphone behavior was still being tracked.
On the final day, a reminder was sent to uninstall the app.

Participants

Five inclusion criteria were preregistered. First, participants had to install the
research app after completing the TO intake survey. Second, participants nee-
ded to have at least fourteen days of tracking data. Third, completing the T1 sur-
vey was essential, because this survey included the condition assignment and
treatment instructions. Fourth, in both weeks, participants had to complete at
least four out of seven daily surveys (Criffiths et al., 2022). Fifth, for the treat-
ment group, intervention compliance had to be sufficient (i.e., the tracking data
shows that the total number of notifications was reduced by at least 75% in the
intervention week compared to the baseline week). See Figure 2 for the num-
ber of excluded participants based on these criteria. Applying the preregistered
exclusion criteria resulted in a final sample size of N = 205 (M, =24.45,SD___ =
3.92;52% female, N, . cvion = 14 N o = 91)- At baseline, participants were highly
motivated to reduce their screen time (“I want to reduce the time | spend on
my smartphone”; 1= strongly disagree to 7 = strongly agree, M = 5.37; SD = 1.53).

2 The student sample completed these surveys via the research app, whereas the Prolific
sample received reminders from the app to complete the new survey via Prolific.
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Figure 2
Flow Chart Sample Exclusion Criteria

Completed TO survey

n =365

Installed the researchapp n=331

Completed baseline week n =294

Completed Tl survey

n=274

Control group
n=97

Treatment group
n=177

Completed intervention week

n=96

n=166

Sufficient number of daily surveys

n=91

n=158

Min. 75% notification reduction

n=114
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Measures

In the TO survey, demographic information was assessed (age; gender), as well
as trait FoMO. In the daily diary surveys, subjective outcome variables were
assessed. On average, participants completed 6.79 daily surveys in the baseline
week (SD = 0.56), and 6.67 daily surveys in the intervention week (SD = 0.69),
resulting in a completion rate of 96%.

Trait Fear of Missing Out

To assess FOMO as a trait variable, five items from the FOMO trait subset (Weg-
mann et al,, 2017) of the original Fear of Missing Out scale (Przybylski et al., 2013)
were used, with a response scale ranging from 1 (very untrue of me) to 7 (very
true of me). Measurement validity was evaluated with a Confirmatory Factor
Analysis (lavaan package; version 0.6-16; Rosseel, 2012). However, two factors
emerged (see OSF). Therefore, we decided to keep the factor with the most
items (n = 3). Internal consistency of the resulting scale was acceptable (Cron-
bach’'s a = .74; psych package; version 2.3.9; Revelle, 2022). A mean scale was
computed (M =378, SD =1.37).

Smartphone Behavior

The two indicators of participants’ smartphone behavior, i.e., checking frequen-
cy and screentime, were objectively measured by the research app, as well as
the daily number of notifications received.

Checking Frequency. Phone checking is defined as the initiation of a phone
session, which consists of unlocking the phone, followed by a series of phone
activities, until the phone is locked again. Checking frequency refers to the total
number of phone checks per day. In the baseline week, participants checked
their phone 85.78 times per day on average (SD = 52.74, median = 74, min = 2,
max = 401).

Screen Time. The data included some extreme outliers of people using their
phone for 22 hours per day. App-specific data showed some apps that typically
keep the screen turned on, even when the user does not use their phone (You-
Tube Vanced; Basic Daydreams). Therefore, these apps were removed from the
general screen time data.® Still, some extreme outliers were present, but these
people seemed to use gaming apps extensively and were thus not removed.
On average, participants spent more than five hours per day on their phone in
the baseline week (M =327.43 minutes, SD =175.48, median = 294.87, min = 3.48,
max =1270.00).

Number of Notifications. The daily number of notifications was computed by
adding up all logged notification entries per day.

3 To test robustness, analyses for H1 were also done with data including the screen-on
apps but this did not yield different findings.
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We removed notifications that were sent by the phone system or by apps that
are not installed by the user (e.g., phone launcher, alarm). On average, parti-
cipants in the control group received 150.90 (SD = 134.19) notifications in the
baseline week and 147.88 (SD =127.55, Cohen’s d =.07) in the intervention week.
The treatment group received 154.00 (SD = 143.28) notifications per day in the
baseline week, which was reduced to 8.17 during the intervention (SD = 11.72,
Cohen’s d = 1.15), indicating high compliance among participants.

Daily Subjective Outcomes

In the daily surveys, subjective outcomes were assessed with single-item mea-
sures, with 7-point answering scales (1 = not at all to 7 = very much). Perceived
overuse was measured with the item “Today, | spent too much time on my pho-
ne". Perceived control was measured with the item “Today, | felt in control of my
own smartphone use”. Habitual checking was assessed with one item adapted
from the self-report behavioral automaticity index (SRBAI; Gardner et al., 2012):
“Today, | mostly checked my phone without thinking". Smartphone vigilance
was measured with one item per dimension, adapted from the Online Vigilance
Scale (Reinecke et al., 2018). Salience was measured with “Today, | had a hard
time disengaging mentally from online content on my smartphone”, and mo-
nitoring was measured with “Today, | constantly monitored on my smartphone
what was happening online”. The reactibility dimension was left out as refer-
ring to incoming notifications would be inapplicable during the intervention.
Perceived productivity was assessed with one item by Fitz et al. (2019): “Today,
| was productive”. Smartphone distraction was assessed with the item “Today,
| felt distracted by my phone”. Notification-FoMO was measured with the item
“Today, | felt | was missing out on important notifications on my phone” (Fitz et
al., 2019). Content-FoMO was measured with the item “Today, | felt | was missing
out on what was happening online”.

Analytical Strategy

All analyses were conducted in R (version 4.3.2; R Core Team, 2022). Following
the preregistration, we tested the hypotheses with Linear Mixed Models (Ime4
package; version 1.1-35.1; Bates et al., 2015) with Maximum Likelihood estima-
tion. We estimated two-level models for all outcome variables in which weeks
(level T, baseline vs. intervention week) are nested within participants (level 2).
To examine the effect of the intervention, we were interested in the interaction
effect of week (baseline vs. intervention) and group (control vs. treatment). This
interaction was tested in separate models for the different outcomes of H1, H3,
H4, H5, and H6. To test trait FOMO as a moderator (H2), a three-way interaction
model was tested. As preregistered, the daily measures were aggregated into
week means for all outcomes, resulting in two data points per participant for
each outcome. For an overview of all means and standard deviations in both
weeks, see Table 1. Zero-order correlations between key variables in the baseline
week can be found in Table 2.
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Results

Objective Intervention Outcomes

No significant effect of the intervention was found for phone checking frequen-
cy, t(205) = -0.81, p = .421, nor for daily screen time, t(205) = -1.69, p = .094. These
results indicate that smartphone behavior did not change as a result of the in-
tervention, thus not supporting Hla and H1b. In addition, no support was found
for the proposed three-way interactions with trait FOMO as a moderator, neither
for checking frequency, t(205) = -0.35, p =.729, nor screen time, t(205) = -0.30, p
=.766. Therefore, no support was found for H2a and H2b.

Subjective Intervention Outcomes

Contrary to expectations, perceived control did not significantly change as a
result of the intervention, t(205) = 0.66, p = .509, nor did the intervention affect
perceived overuse, t(205) = -0.08, p = .933. Both H3a and H3b were thus rejected.
In line with expectations, the intervention resulted in a decrease in perceived
habitual checking, t(205) = -3.08, p = .002, Cohen’s d = .43, supporting H3c. In
contrast, no significant intervention effect was found for smartphone vigilance,
for both the salience dimension, t(205) = 0.38, p = .705, and the monitoring di-
mension, £(205) = 0.31, p =.756. Thus, no support was found for H4.

A significant effect was found for productivity, t(205) = 3.09, p = .002, Cohen's
d = .43, however, not in the expected direction, as the control group showed a
decrease in productivity while the treatment group only marginally showed the
hypothesized increase. In addition, no significant intervention effect was found
for smartphone distraction, t(205) = -0.64, p = .523. Therefore, H5a and H5b could
not be confirmed. Finally, we tested the effects of the intervention on the two
state FOMO outcomes. In line with expectations, participants in the treatment
group had higher notification-FoMO, t(205) = 6.39, p <.001, Cohen’'s d = .89, and
experienced significantly more content-FoMO during the intervention, t(205) =
4.66, p <.001, Cohen’s d = .65, supporting H6a and H6b.

Exploratory Analyses

In addition to the preregistered analyses, we added a number of exploratory
analyses. An overview of the exploratory results can be found in the online Ap-
pendix on OSF.

First, to test the robustness of our findings, we reran all models with the non-
aggregated data (i.e., the dataset contained daily values instead of the weekly
averages). Here, we also included a random slope for week per person to allow
for different slopes over time across individuals. We additionally ran these mo-
dels with age and gender as control variables. None of these models yielded
different findings (see Table Al).
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Next, we ran several analyses to see if intervention effects could be revealed
when taking into account other potentially relevant factors. First, we tested the
assumption that not receiving notifications may reduce the use of social media
apps in particular, as this use may be particularly driven by notifications compa-
red to the use of other apps. Since the data included app-specific smartphone
use, we tested for an intervention effect specifically on social media screen
time, but no significant effect was found, t(205) = -0.37, 95% ClI [-16.59, 11.40].
Thus, the intervention also did not affect social media-specific screen time. Se-
cond, we tested whether the intervention would be less effective for people
who normally have their phone on silent mode most of the time. Although we
excluded these people (n = 85) and ran all models again, this did not yield diffe-
rent findings (see Table A2).

In addition, we tested two potential moderators of the intervention effects on
smartphone behavior. First, we tested whether people who were more motiva-
ted to reduce their smartphone use showed stronger reductions in checking
frequency and screen time as a result of the intervention, but this was not the
case. Second, we tested whether intervention effects on smartphone behavior
would be different for people who normally receive more notifications. We thus
added the number of received notifications in the baseline week as a modera-
tor. However, no significant effects were found (see Table A3).

Finally, we examined the temporal patterns of effects during the intervention
week, as it could be that intervention effects only occurred gradually over time
and were not detected by a comparison of the weeks. We therefore tested
whether effects followed a linear pattern during the intervention week for the
treatment group (see Table A4). We found significant linear decreases during
the intervention for perceived overuse, t(651.79) = -2.45, 95% CI [-0.10; -0.01], the
salience dimension of smartphone vigilance, t(650.70) = -3.01, 95% CI [-0.11; -0.02],
the monitoring dimension, t(651.24) = -4.02, 95% CI [-0.14,; -0.05], smartphone
distraction, t(651.92) = -2.73, p = .006, 95% CI [-0.12; -0.02], notification-FoMO,
t(649.25) = -5.12, p <.001, 95% CI [-0.16; -0.07], and content-FOMO, t(649.76) = -6.18,
p <.001,95% CI [-0.18; -0.10]. This suggests that, although the hypotheses regar-
ding perceived overuse, salience, monitoring, and smartphone distraction were
not confirmed, these outcomes were reduced during the intervention.

Discussion

Based on widespread assumptions about the pervasive negative effects of noti-
fications on individuals’ smartphone experiences, one common recommenda-
tion is to turn off notifications. However, little empirical evidence existed as to
whether disabling notifications is indeed effective in curbing objective smart-
phone behavior and beneficial for smartphone users’' subjective experiences.
The current study, therefore, investigated the effects of a notification-disabling
intervention on both objectively logged smartphone behavior and daily subjec-
tive experiences. Strikingly, we found that turning off notifications did not affect
objective smartphone behavior (i.e.,, screen time or checking frequency), nor
did it substantially improve participants’ subjective smartphone experiences.
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No Effects on Objective Smartphone Behavior

Due to limited prior work, the expectations that the intervention would impact
smartphone behavior were primarily based on correlational findings indica-
ting that the more notifications one receives, the higher their screen time and
checking frequency (Liao & Sundar, 2022). In the baseline week, we replicated
these correlations as the number of notifications was positively related to both
checking frequency (r = 0.32, p <.001) and screen time (r = 0.33, p <.00T; see Ta-
ble 2). However, our results show that turning off notifications did not lead to
reductions in screen time and checking frequency. These findings shed a diffe-
rent light on the cross-sectional associations, as they suggest that notifications
might not necessarily drive smartphone use but are rather an indicator of how
people use their smartphone. In other words, people who use their smartphone
more extensively also receive more notifications as they, for instance, might use
more apps and communicate more online.

In finding no effect of the intervention on checking frequency, we replicate the
null finding by Fitz et al. (2019). Our finding contrasts, however, with that of Was-
muth et al. (2022), whose intervention did result in a decrease in checking fre-
quency. Yet, as their study employed various intervention strategies (e.g., kee-
ping one's phone out of sight; Wasmuth et al., 2022), it is likely that their finding
is not attributable to the absence of notifications but rather to the combination
of strategies.

Overall, the null effects on smartphone behavior support the idea that smart-
phone behavior has become a highly habitualized behavior that is resistant
to change (e.g., Oulasvirta et al,, 2012; Schnauber-Stockmann & Naab, 2019). In
other words, even when cues that trigger smartphone use (i.e., notifications)
are removed, people will still frequently use their phone as it has become an
integral part of their everyday lives. Consistent with previous work, this implies
that smartphone use is mostly self-initiated rather than driven by notifications
(Heitmayer & Lahlou, 2021). The notion that smartphone behaviors are highly
habitualized further indicates that a one-week intervention may be too short to
affect these deep-rooted habits, suggesting the need for studying longer-term
interventions.

Little Effects on Subjective Experiences

Most subjective experiences were also not affected by the intervention. Gene-
rally, these findings suggest that notifications play a less prominent and active
role in impacting user experiences than expected.

Crucially, no effects of the intervention were found on the two smartphone vi-
gilance indicators (i.e., salience and monitoring), which indicates that, despite
the absence of notifications, individuals kept thinking about their smartphones
and were inclined to monitor what was happening on their smartphones. This
finding suggests that smartphone vigilance is more stable than anticipated,
which may be attributed to people keeping their phones in sight (Johannes et
al., 2019; Koessmeier & Buttner, 2022). Alternatively, individuals may have inter-
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nalized the smartphone vigilance mindset to such an extent that removing de-
vice cues does not make a difference. In a broader sense, the finding confirms
that being permanently online and permanently connected is not only deeply
integrated into individuals’ daily behavioral routines but also into their “thinking
routines” (Klimmt et al.,, 2017).

In fact, perhaps the very absence of notifications triggers speculative thoughts
about notifications that one has potentially received without knowing (i.e., sa-
lience), leading to the tendency to check if that is the case (i.e.,, monitoring).
The latter explanation fits well with our finding that the intervention resulted in
increased situational fear of missing out. People felt more worried about mis-
sing notifications and online updates, a finding in line with prior work (Fitz et
al.,, 2019; Kushlev et al., 2016; Pielot & Rello, 2017), which may be driven by a social
pressure to immediately respond to incoming messages (Bayer et al., 2016; Lutz,
2023; Mai et al.,, 2015). Generally, the cognitive (pre)occupation with their phone
may have led people to use their phones as much as they normally would, po-
tentially explaining the lack of intervention effects on smartphone behavior (Le
Roux & Parry, 2022).

In addition, disabling notifications did not lead to improved productivity or re-
duced smartphone distraction. On the one hand, this is surprising because ear-
lier work did find these effects (Fitz et al., 2019; Kushlev et al., 2016; Pielot & Rello,
2017), and the strategy is often recommended to improve everyday cognitive
performance and efficiency (e.g., Fleming, 2021). On the other hand, however, it
is not so surprising as participants’ smartphone behavior remained unchanged
during the intervention. This suggests that they were equally absorbed in their
phones during studying and working tasks, given the integration of smart-
phones in such activities (e.g., M. Kim et al,, 2021; Mendoza et al., 2018).

Interestingly, we found that the intervention did significantly reduce individu-
als’ perceived checking habit, supporting the notion that not receiving notifi-
cations creates an impression of intentionality of smartphone use (Fitz et al,,
2019; Garaialde et al., 2020). One possible explanation is that a phone without
notifications can only be “checked” by opening a specific app to see updates,
which indicates a deliberate thought process about what one intended to find
out. Perhaps this more conscious smartphone use would eventually result in a
decrease in actual checking frequency, again highlighting the need for longer-
term intervention studies.

Furthermore, we exploratively tested for linear patterns during the intervention,
and found that overuse, online vigilance, and smartphone distraction were re-
duced over the course of the intervention. Thus, despite the null effects on the-
se outcomes, the intervention seems to have impacted them to some extent.
If the decreasing effects are consistent, a longer intervention could thus reveal
significant improvements. Moreover, both notification-FoMO and content-Fo-
MO showed linear decreases during the intervention, which suggests that the
drawbacks of the intervention fade out when one gets used to the absence of
notifications.

Overall, we can conclude that the one-week intervention did not significantly
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improve everyday user experiences. Interestingly, however, it should also be no-
ted that participants’ digital well-being was not particularly low during the ba-
seline week. For example, participants reported rather high levels of perceived
control and low levels of smartphone distraction. Smartphone vigilance means
were also rather low, consistent with existing work (e.g., Gilbert et al., 2023; Jo-
hannes et al,, 2021). Thus, despite the high frequency of smartphone checking
(on average 86 times per day) and high screen time (on average over five hours),
and participants’ strong motivations to reduce their smartphone use, partici-
pants did not report substantial smartphone-related issues. This suggests that
the negative subjective experiences associated with smartphones may not be
as severe as commonly believed. Alternatively, it could be that people have be-
come accustomed to these experiences and do not perceive them as particu-
larly problematic compared to their everyday lives or the lives of others (e.g.,
Chang et al.,, 2023). The deep integration of smartphones may have altered peo-
ple's perceptions of what is considered normal (Klimmt et al., 2017).

Limitations and Methodological Challenges

The present study faces several limitations. First, due to the practical conside-
rations of ensuring the brevity of daily administered questionnaires, we relied
on single-item measures for all outcome variables. While this approach may
reduce measurement reliability, it is a commmon methodological approach to
capture daily experiences without overburdening participants. In addition, re-
cent studies have proven the reliability and validity of single-itemn measures
(e.g., Matthews et al., 2022).

A second shortcoming is that only Android users could participate in our study,
which is a commmon issue in smartphone logging research due to the limited
availability of passive logging applications for iOS devices (e.g., Deng, 2020; Jo-
hannes et al., 2021). This divide may be relevant to consider as it has been shown
that Android and iOS users differ somewhat in personality (Gotz et al.,, 2017).
However, it has also been reported that Android users have higher opt-in ra-
tes for app notifications than iOS users because of different opt-in regulations
(Bohm et al., 2019), suggesting that a notification-disabling intervention yields
stronger effects for Android users. Given our null findings, we would thus not
expect different outcomes for iOS users. Nonetheless, future researchers could
consider data donation approaches instead of smartphone logging apps to ob-
tain a more inclusive sample (e.g., Baumgartner et al,, 2023; Ohme et al.,, 2021).

Finally, although neither the main analyses nor the exploratory analyses point
to significant intervention effects, there may still be other relevant variables that
were not considered in the present study. For example, social norms around
mobile connectivity (e.g., availability norms) potentially explain why people are
afraid to miss notifications or updates (e.g., Bayer et al,, 2016). We also did not
check whether participants used their phones for work purposes, which may
explain why some people’s smartphone behavior did not change. In addition,
phone tracking data could be supplemented by investigating the use of other
devices, as people may compensate for not receiving notifications by, for in-
stance, checking for updates on their tablet or laptop. Future research could



Disabling Notifications

also more closely examine whether disabling notifications might change usage
patterns throughout the day (e.g., fragmented vs. sticky use; Siebers et al., 2024).

Conclusion

Our study is one of the first to test the effects of a notification-disabling inter-
vention on both objective smartphone behavior and subjective user experien-
ces. Despite high compliance and a sample that was highly motivated to reduce
their smartphone use, we found that screen time and checking frequency were
unaffected by the intervention, as well as most subjective experiences, inclu-
ding smartphone vigilance. In fact, participants did experience more situational
FoMOQ, suggesting that disabling notifications results in drawbacks rather than
improvements. Thus, although smartphone notifications are argued to be “the
most ubiquitous feature of the most ubiquitous device on the planet” (Fitz et
al., 2019, p. 84), simply turning them off does not seem to make the smartphone
much less ubiquitous. Our findings highlight the need for empirical support
when formulating recommendations for improving digital well-being. Further-
more, the findings suggest that notifications do not necessarily drive smart-
phone use, but they may reflect how extensively people use their smartphones.
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