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A B S T R A C T

The effects of abstinence from digital services and/or devices (aka “digital detox”) on mental health have
received increased interest in recent years. Regular breaks and abstinent periods are advised to help individuals
who overuse digital technology, but the psychological benefits and related consequences require empirical
attention. While some studies have examined the impact of abstinence from smartphone or social networks (SN)
on mental health, there is a dearth of literature on the effects of abstinence from Instant Messaging (IM) services.
This study examined the association between a 72-h abstinence from IM and subjective craving toward IM, IM
withdrawal-like symptoms, affect (positive and negative), and time spent on IM. Thirty-five undergraduates who
regularly engaged in IM were assessed one day before (baseline), during (daily), one day after, and one week
after refraining from using IM for 72 h. Results revealed a moderate-to-large decrease in craving (η2 = 0.438) and
negative affect (η2 = 0.386) during and after the abstinence, whereas withdrawal-like symptoms and positive
affect remained stable (η2 between 0.009 and 0.140). One week after abstinence, participants reported a small-
to-moderate decrease in their IM use (d = 0.32). These results suggest that abstinence from IM is associated with
reduced preoccupation and/or obsession (i.e., craving) with this use and lower negative affect. However,
withdrawal-like symptoms and positive affect did not change. These findings support recommendations that IM
users experiencing negative affect states may benefit from short-term abstinence. Further research should
investigate strategies to support users in undertaking abstinence and regulating their digital device use.

1. Introduction

Smartphones are a fundamental tool for more than 5 billion users
worldwide (Statista, 2022). These devices have revolutionized people’s
lives, bringing multiple advantages in terms of developing and main-
taining social relationships, personal and professional communications,
work productivity, or leisure time (Gowthami & Kumar, 2016; Ricoy
et al., 2022). However, some individuals can develop a dysregulated
pattern of smartphone use characterized by: excessive time/effort spent
on its use, impaired ability to limit or control its use, frequent failure to

fulfill family, social, or work responsibilities due to the smartphone use,
and persistence in its use despite negative consequences (e.g., driving
while texting, erratic social interactions, etc.; Billieux et al., 2015).
These phenomena have been termed Problematic Smartphone Use (PSU;
Billieux, 2012; Elhai et al., 2017), and have received an increasing focus
of research in the last two decades.

PSU was initially conceptualized as a generalized, unspecified
overuse of smartphones. More recently, research on this problematic
behavior has progressively focused on specific online activities for
which individuals exhibit problematic involvement (i.e., generalized

* Corresponding author. Institute of Psychology, University of Lausanne, Géopolis, CH-1015, Lausanne, Switzerland
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versus specific PSU; Starcevic et al., 2021). Among the activities that
might become excessive and uncontrolled, real-time communication
services (e.g., instant messaging, IM, or social network, SN) are partic-
ularly relevant (Busch & McCarthy, 2021). Closely linked to these ser-
vices, Billieux et al. (2015) proposed an integrative model of PSU in
which one of the hypothesized pathways leading to its excessive and
problematic use is driven by the need of excessive reassurance. Reas-
surance refers to the use of smartphone as a way to obtain and maintain
interpersonal reassurance, as well as to be constantly communicating
with others, potentially leading the emergence of addiction-like symp-
toms (Pivetta et al., 2019). In this context, IM services and SN, which are
designed to prolong the time spent on applications (Flayelle et al.,
2023), may further promote PSU, including loss of control, experiences
akin to craving and withdrawal, and mood disturbances (such as stress,
anxiety, and/or depression; Billieux et al., 2015; Harris et al., 2020).

Research suggests that addiction-like symptoms, such as craving or
withdrawal symptoms, are relevant in the context of non-substance-
related addictive behaviors (see Fernández et al., 2020), despite some
criticisms of their definition (e.g., Kardefelt-Winther, 2017; Starcevic,
2016). In the context of online gaming, withdrawal symptoms are
described as aversive emotional states (e.g., irritability, anxiety,
moodiness) arising from reduced involvement or abstinence from the
activity (Kaptsis et al., 2016). Similarly, desire thinking (associated with
visual imagery and verbal thoughts) and craving have been proposed to
play an important role in the perpetuation of Internet use disorders
(Brandtner et al., 2021).

Craving and withdrawal are promoted by deprivation or interruption
of the problematic behavior (Dong et al., 2018). Specifically, craving
and withdrawal may be induced by abstinence periods in which in-
dividuals are asked to refrain from engaging in a potentially problematic
behavior (“forced abstinence”; Castro-Calvo et al., 2018; Dong et al.,
2019). Wilcockson et al. (2019) observed an increase in craving re-
sponses after a 24-h abstinence from smartphone use, that appeared
immediately before the abstinence period and remained stable for the
duration of the study. Similarly, Eide et al. (2018) reported an increase
in withdrawal symptoms during a 72-h abstinence from smartphone use
in a sample of 127 regular users (particularly between the first and last
day of abstinence and decreasing in the follow-ups). Finally, Stieger and
Lewetz (2018) reported an increase in craving and withdrawal symp-
toms during a 7-day abstinence from SNs, which was maintained over
time. Nevertheless, other studies exploring craving and withdrawal re-
sponses during abstinence from general smartphone use or SN have re-
ported contrasting results. For example, Zinn and Rademacher (2019)
observed a progressive decrease of craving in regular users over a 10-day
abstinence from smartphone (i.e., including but not limited to the use of
IM).

Abstinence from an activity in which one is highly involved –whether
it is problematic or not– is likely to alter and change the users’ mood
(Kardefelt-Winther et al., 2017; King et al., 2016). However, findings
from studies examining the impact of smartphone and/or SN abstinence
on emotional states are limited and have produced inconsistent results.
While some studies report no impact of abstinence use on positive (PA)
and negative affect (NA) (Eide et al., 2018; Wilcockson et al., 2019),
other studies have reported mixed results. Stieger and Lewetz (2018)
reported that PA decreased during a 7-day abstinence from SN and then
returned to baseline. The authors concluded that SNwas a central part of
everyday life such that being without it decreased wellbeing. Similarly, a
study conducted with 138 regular Facebook users found that well-being
significantly decreased after five days of SN abstinence (Vanmann et al.,
2018). In contrast, two studies reported an increase of PA and well-being
during a 7-day abstinence from SN (Brown & Kuss, 2020; Tromholt,
2016). This increase was associated with a decrease in daily time spent
on SN after the abstinence period (Brown and Kuss, 2020), suggesting
that the so-called “digital detox” might reduce the negative impact of
smartphone use on outcomes like well-being or emotional states (Radtke
et al., 2022).

1.1. The present study

Given the growing evidence that the use of IM services might elicit
addiction-like symptoms (e.g., craving and withdrawal) (Clements,
2021), as well as the lack of studies exploring the short-term impact of
abstinence from this digital service, the aim of this research was to
examine the association between a 72-h abstinence period from IM and:
(i) craving responses, (ii) withdrawal-like symptoms, (iii) positive and
negative affect, and (iv) time spent on IM (assessed one-week post--
abstinence). To address these aims, regular IM users were asked to
refrain from IM for three days. Participants were assessed prior to the
72-h abstinence, during (through daily assessments), and two times after
(one time immediately after finishing the abstinence period and the
other one week after). A 72-h abstinence period was established for
several reasons. According to Szabo (1998), the optimal length of an
abstinence period should allow the beginning of the addiction-related
symptoms but not enough so participants do not agree to participate
or drop out. The typical frequency of the target behavior (in our case,
IM) is a relevant factor in determining an optimal length so that absti-
nence effects and addictive-related symptoms emerge (Fernández et al.,
2020). Given that IM is used daily and frequently, the effects may appear
within a day (or even within hours). Thus, as we aimed to explore the
progression of symptoms, the study employed a brief but representative
period (72 h). Also, this design was consistent with a previous study
which employed this time period with similar aims and methodology
and reported positive results (Eide et al., 2018).

Based on previous findings, we expected to identify a short-term
increase in craving and withdrawal-like symptoms from the beginning
of the abstinence period (Stieger & Lewetz, 2018; Wilcockson et al.,
2019), followed by a significant reduction of these symptoms over time
(Eide et al., 2018). Considering the potential effect of abstinence on
daily well-being (Vanmann et al., 2018), we also hypothesized that the
first 24 h of the abstinence period would be followed by a decrease in PA
and increase in NA. Finally, we expected that participants would show a
change in the time spent using IM after the abstinence period. Given the
mixed results of previous studies, the cessation of the abstinence period
may be followed by a reduction of the time spent on it use (Brown &
Kuss, 2020) or, conversely, by a significant increase (Galla & Duck-
worth, 2015).

2. Method

2.1. Participants and procedure

We recruited a convenience sample of undergraduate students who
reported a high daily use of IM services. Recruitment was made via flyers
and posters displayed at the University of Luxembourg (UL), as well as
emails sent to UL students. Students expressing interest in participating
in the study received a link to a short online survey assessing their
eligibility. Participants were eligible if they were aged between 18 and
33 years old, fluent in English, and daily users of IM services.

From the 69 undergraduate students that completed the eligibility
survey, 35 (20 women;Mage=26.37, SD=3.16) met the inclusion criteria
and took part in the study. In terms of smartphone use, self-reported
time spent per day on smartphone use ranged between 40 and 900
min (M = 232.26, SD = 203.27). Specifically, the time spent on IM
ranged between 3 and 600 min (M = 137.31, SD = 144.96). WhatsApp
was the main app for IM for most participants (58.8%), followed by
Facebook Messenger (28.6%), Telegram (5.9%), iMessage (2.9%), and
Instagram (2.9%). Sociodemographic and IM use characteristics of the
sample are provided in Table 1.

Participants received an e-mail describing the research protocol and
timing (see Fig. 1). In this e-mail, it was explained that the study
involved abstinence from any IM app. The study started with an initial
in-office assessment appointed on Monday (pre-abstinence assessment),
in which participants were informed that the study aimed to explore the
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psychological outcomes of abstinence from IM applications. They were
then informed that, to take part in the study, they need to commit to
abstaining from these apps for three consecutive days, during which
they had to complete a few questionnaires. To this end, participants
were encouraged to answer “as honestly as possible”. We insisted on the
relevance of reporting any breach of abstinence during the abstinence
period, and that this would not affect the financial compensation they
would receive for participating. Afterwards, participants were asked to
complete self-report scales assessing craving (CEQ), affect (PANAS), and
IM use. Participants also completed other questionnaires which were not
considered for the present study (https://osf.io/y6njm/); however, no
other study was published with part or all the current dataset. For the
following three days, participants were asked to abstain from using IM
applications (on their smartphones or other electronic devices) and to
disable pop-up notifications to prevent potential breaches of abstinence

commitment (Bell et al., 2023). Participants were allowed to use social
media services (e.g., Facebook), but were explicitly asked to refrain from
exchanging messages with other users or checking their messages.
Similarly, the use of dating apps based on instant messaging (e.g.,
Tinder) were not allowed. During the 72-h abstinence period, partici-
pants received an email (always at 6 p.m.) including a personalized link
to an online survey measuring craving (CEQ), withdrawal (CSW2), and
affect (PANAS). On Friday (i.e., first day following the 72-h abstinence),
participants attended a second in-office assessment in which they
answered the scales assessing craving (CEQ) and affect (PANAS). In the
follow-up assessment one-week later, participants completed the CEQ,
PANAS, and the initial ad hoc scale measuring IM use.3 After the end of
the experiment, all participants received 20€ as compensation for taking
part in the study. No participants reported breaching the abstinence
period.

2.2. Measures

2.2.1. Instant messaging use
Participants completed a set of questions assessing basic aspects of

their IM use, including: (1) which applications participants use for IM
(11 IM apps, Yes/No); (2) which app is the most frequently used for IM
purposes (open answer); (3) use of IM services on a computer (Yes/No);
(4) time using smartphone per day during the last week (in minutes);
and (5) time using IM services per day during the last week (in minutes).

2.2.2. Craving responses
Craving responses were assessed using the Craving Experience

Questionnaire (CEQ , May et al., 2014) adapted to IM. We used the
“strength” version of the scale (i.e., items assessing the intensity of
craving urges), adapting the wording of the items to IM (e.g., “At that
time, how much did you want to use your instant messaging applications?“).

Table 1
Participants’ characteristics.

Sample size (n = 35) % (n) or M (SD)

Sociodemographic
Age 26.37 (3.16)
Gender
Men 42.9% (n = 15)
Women 57.1% (n = 20)

Smartphone use
Time spent on smartphone use per day (in min) 332.26 (203.27)

IM use
Time spent on IM use per day (in min) 137.31 (144.96)
Less than 60 min (-1h) 25.7% (9)
Between 60 and 180 min (1–3h) 45.7% (16)
Between 180 and 300 min (3–5h) 17.2% (6)
More than 300 min (+5h) 11.4% (4)

Main app used for IM purposes
WhatsApp 58.8% (21)
Messenger 28.6% (10)
Telegram 5.9% (2)
IMessage 2.9% (1)
Instagram 2.9% (1)

Fig. 1. Study procedure.

2 Given that withdrawal symptoms may arise during periods of abstinence
from the problematic behavior (Fernández et al., 2020), the scale used (i.e.,
CSW) was administered only during the 72-h abstinence assessments. On the
contrary, craving may be manifested during abstinence periods but also as a
short-term urge right after engaging in the problematic behavior (Canale et al.,
2019). Therefore, the CEQ was administered systematically in all the study
assessments.
3 Given that participants were asked to refrain from the use of IM services

during the abstinence period, the ad hoc scale used to measure IM use was
administered only before (one day) and after (1 week) this abstinence period.
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Items were rated on a Likert scale ranging from 0 (“Not at all”) to 10
(“Extremely”). Total scores represented the intensity of participants’
craving experience. Cronbach’s α of the CEQ in the original validation
study was 0.91, whereas in the present study was 0.92.

2.2.3. Withdrawal-like responses
Withdrawal-like symptoms were assessed with the Cigarette With-

drawal Scale (CSW, Etter, 2005) adapted to IM. This 21 item-scale is
composed of five subscales examining the usual manifestations of
withdrawal in non-substance related addictive behaviors (Fernández
et al., 2020). In line with the clinical descriptions of behavioral addic-
tions and available research evidence (King et al., 2016), physical
symptoms of withdrawal were not expected. Therefore, we administered
the three subscales assessing psychological withdrawal: "depressio-
n-anxiety", "irritability-impatience", and "difficulty concentrating".
Items were rated on a Likert scale ranging from 1 (“totally disagree”) to 5
(“totally agree”). Cronbach’s α in the original study ranged from 0.83 to
.96. In the present study, internal consistency was 0.89 for "irrita-
bility-impatience"/"difficulty concentrating" and 0.91 for
"depression-anxiety".

2.2.4. Positive and negative affect
Positive and negative affect were assessed using the Positive and

Negative Affect Schedule (PANAS-SF, Watson et al., 1988). Participants
rated the extent to which they experienced different positive (e.g.,
“enthusiastic”) and negative mood experiences (e.g., “upset”). Items were
rated on a 5-point Likert scale ranging from 1 (“very slightly or not at all”)
to 5 (“very much”). Cronbach’s α in the original validation study ranged
between 0.86 and 0.90 for PA and between 0.84 and 0.87 for NA. In the
present study, internal consistency was 0.70 for PA and 0.80 for NA.

2.3. Statistical analysis

Statistical analyses were carried out using IBM SPSS Statistics
(version 26.0). Descriptive statistics were first conducted to characterize
participants in terms of craving, withdrawal-like symptoms, and positive
and negative affect.

Repeated measures ANOVAs (within-subjects ANOVAs), followed by
post-hoc comparison, were then conducted to examine potential dif-
ferences on craving, withdrawal (analyzing the three psychological di-
mensions of withdrawal independently), PA and NA between the six
assessment moments (before the 72-h abstinence, during abstinence
[day 1, 2, and 3] and after abstinence [1-day and 1-week after absti-
nence assessment]). Time invested in IM before starting the abstinence
period was included as a covariate in these analyses. Effect sizes were
assessed by partial eta squared (η2). For eta-squared, recommended
minimum effect size representing a “practically” significant effect size
was 0.04, an effect size of approximately 0.25 was considered moderate,
and greater than 0.64 large (Ferguson, 2009).

Finally, we conducted t tests to explore changes in the weekly time
spent on IM use before and after the abstinence period. For the corre-
sponding effect size index (i.e., Cohen’s d), values around 0.20 were
considered small, close to 0.50 moderate, and greater than 0.80 large
(Cohen, 1988). Database and analytical codes can be retrieved from the
OSF at the following link: ( https://osf.io/y6njm/).

2.4. Ethics

The study procedure was carried out in accordance with the Decla-
ration of Helsinki. The Ethics Review Panel of the University of
Luxembourg approved the study (ERP 18–047). All the participants
were informed about the study and provided the informed consent to
take part.

3. Results

Average scores on craving and affect before, during, and after the
abstinence period are reported in Table 2. This table also includes
average withdrawal-like scores during the abstinence period and weekly
time spent on IM before and after the abstinence period. Likewise, scores
on these variables across the different assessment moments are depicted
in Fig. 2.

3.1. Craving

Scores on craving progressively decreased during and after the
abstinence period (from 53.09 at one day before abstinence to 36.66 at
the one week follow up). Differences on craving scores between the
different assessments were moderate-to-large (F=4.05; p=.007;
η2=.438). In particular, post hoc comparisons evidenced that craving
scores at 1-week after abstinence were lower to those obtained 1-day
before abstinence or during the first two days of abstinence (p < 0.01).

3.2. Withdrawal-like responses

Average scores on the three withdrawal subscales remained stable
during the three abstinence days (M between 10.4 and 10.7 for
depression-anxiety [F=0.14; p=.86; η2=.009];M between 8.73 and 9.27
for irritability-impatience [F=0.32; p=.60; η2=.034]; and between
8.36–7.82 for difficulty concentrating [F=0.96; p=.33; η2=.030]).

3.3. Positive and negative affect

As for NA scores, our results revealed a moderate-to-large reduction
during and after the abstinence period (F=3.28; p=.020; η2=.386).
Bonferroni post hoc comparisons evidenced that the decrease in NA was
more pronounced between the baseline and 1-day after abstinence (p <

0.01). As in the case of withdrawal, average scores on PA remained
stable in the different assessment moments (M from 30.24 to 32.03;
F=.845; p=.530; η2=.140).

3.4. Time spent on IM

Average time spent on IM dropped from 140.2 min at the initial
assessment to 99.1 per week at the 1-week follow up. These differences
reached a small-to-moderate effect size (t=1.971; p=.057; d=0.32), and
persisted even after controlling for craving (p=.085), withdrawal
(depression-anxiety [p=.256]; irritability-impatience [p=.976]; diffi-
culty concentrating [p=.933]), or affect scores (NA [p=.594]; PA
[p=.540]). That said, this result should be interpreted with caution, as
the inclusion of potential covariates was limited by the small sample
size.

4. Discussion

This research aimed to examine whether abstinence from IM use
would result in addiction-like symptoms of craving and withdrawal and
changes in emotional states in daily users of IM. We also wanted to
examine whether these variables changed during and after a three-day
IM abstinence. In partial support of our hypotheses, the abstinence
period was moderately associated with a progressive decrease in craving
levels from the beginning of the abstinence period to the 1-week-post-
abstinence follow-up (at which point differences reached statistical
significance). These results were consistent with studies showing a
decrease in craving symptoms after abstinence (King et al., 2017; Zinn&
Rademacher, 2019). This suggests the presence of a positive short-term
effect of abstinence on craving. In our study, craving involved preoc-
cupation with IM (including recurrent and intrusive thoughts, worries
about the interruption of consumption or diminished cognitive perfor-
mance), a characterization that is consistent with cognitive
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manifestation of craving in the context of substance use (Hormes, 2017).
Contrary to our hypothesis and previous research (Eide et al., 2018;

Stieger& Lewetz, 2018), withdrawal-like scores remained stable around
low-to-moderate levels during the 72-h abstinence from IM use. In other
words, the abstinence period did not appear to promote withdrawal
responses. Considering that withdrawal-like symptoms may be consid-
ered an indicator of problematic IM severity (Fernández et al., 2020),
this result may be explained by the fact that our sample comprised
regular but not problematic IM users. As most participants did not
experience problematic engagement in this behavior, abstinence from
IM did not result in withdrawal-like symptoms. Supporting this ratio-
nale, the inclusion of time spent on IM as a covariate influencing the
experience of withdrawal-like symptoms did not result in a significant
effect.

As for affect, abstinence period was moderately related to NA. But,
contrary to our hypothesis, NA scores decreased over the course of the
study, particularly at 1-week after the abstinence period. This reduction,
concomitant to the 72-h abstinence period, supports the potential
beneficial effect of a short-term “digital detox” on negative affect that
was observed in other studies (Radtke et al., 2021). This finding suggests
that IM users with elevated negative affect may benefit from short-term
abstinence periods to reduce their negative emotional state.

In terms of PA, participants did not report a significant change in this
emotional state during or after the abstinence period. In other words,
our 72-h abstinence from IM did not result in an improvement in mood.
This finding is inconsistent with previous studies in which a short-term
digital detox resulted in a significant improvement of mood (Brown &
Kuss, 2020; Tromholt, 2016). This inconsistency may be due to the fact
that, although the methodology used in our research shares certain
similarities with that employed in these studies (e.g., in terms of the
general procedure), our study differs in some important aspects. For
example, our study did not comprise participants with dysfunctional or
problematic smartphone use (characterized by loss of control and
associated with negative consequences in daily life). Moreover, previous
studies had a broader scope, encompassing abstinence from multiple
social media services (not only from IM). As our study only focused on
IM, differences in the scope of our study may explain the discrepancies
with previous observations. It is also worth noting that we did not
measure whether participants used other services offered by the elec-
tronic devices to compensate or cope with the forced abstinence period
(Castro-Calvo et al., 2018). Another important difference is the absti-
nence period in these studies was longer (one week rather than three
days). Thus, examining whether the length of the abstinence period
determines its effectiveness when it comes to improve PA warrants
further research. In this regard, recent approaches in social media
research suggest that studies should focus on particular psychological
processes that may be responsible for generating emotional changes
(Kross et al., 2021). Therefore, future studies should also examine
whether certain psychological dispositions may explain the success of a
brief abstinence period.

This study is not without limitations. First, the limited sample size
and the nature of the study sample (non-problematic regular users of IM
services) prevent us from extending or generalizing our findings to
excessive and problematic IM users. Second, it is uncertain to what
extent a period of abstinence may have an effect on someone who is not
motivated to reduce or change their IM use (e.g., participants in our
research). Although participants were asked to refrain from IM during
the abstinence period, we cannot preclude that some of them breached
the abstinence. Third, we cannot rule out that participants used other
services also included in SNs sites but not restricted in our study (e.g.
commenting on posts). Therefore, our study cannot take into account the
potential compensatory behaviors deployed by the participants during
the abstinence period. Fourth, craving, withdrawal-like symptoms, and
affect scores were obtained with self-reported, static measures. Research
shows that these variables are dynamic processes that change continu-
ously, meaning future research should consider the use of alternativeTa
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longitudinal designs comprising a higher number of assessment mo-
ments (e.g., ecological momentary assessment) (Serre et al., 2015;
Spencer et al., 2015). Finally, given the lack of measures assessing
craving or withdrawal particularly focused on IM, we adapted scales
initially developed in the context of substance use.

5. Conclusions

The present study shows that a 72-h abstinence from IM may be
related to a reduction of “craving” (preoccupation and ruminative
thoughts related to IM use) and negative affect, yet do not influence the
manifestation of withdrawal-like symptoms and positive affect. Due to
the preliminary nature of this study, further research is needed to
confirm these results.
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