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Abstract 

Background and aim The study investigated the effects of a 14-day social media abstinence on various mental 
health factors using an experimental design with follow-up assessment. Hypotheses included positive associations 
between problematic smartphone use (PSU) and depression, anxiety, fear of missing out (FoMO), and screentime. 
Decreases in screentime, PSU, depression and anxiety, and increases in body image were assumed for the abstinence 
group. Additionally, daily changes in FoMO and loneliness were explored.

Methods Participants completed different questionnaires assessing PSU, FoMO, depression and anxiety, loneliness 
and body image and were randomized into control and social media abstinence groups. Daily questionnaires over 14 
days assessed FoMO, loneliness, screentime, and depression and anxiety. 14 days after the abstinence, a follow-up 
questionnaire was administered. Multilevel models were used to assess changes over time.

Results PSU was positively associated with symptoms of depression, anxiety and FoMO, but not with screentime. 
Spline models identified decreased screentime and body image dissatisfaction for the intervention group. Depres-
sion and anxiety symptoms, PSU, trait and state FoMO, and loneliness, showed a decrease during the overall inter-
vention time but no difference between the investigated groups could be observed (hence this was an overall 
trend). For appearance evaluation and body area satisfaction, an increase in both groups was seen. Daily changes 
in both loneliness and FoMO were best modelled using cubic trends, but no group differences were significant.

Discussion Results provide insights into effects of not using social media for 14 days and show that screentime 
and body image dissatisfaction decrease. The study also suggests areas for future studies to better understand 
how and why interventions show better results for some individuals.
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Background
Social media is part of everyday life with 4.76 billion 
users worldwide and a 3.0% annual increase [1]. The aver-
age time spent on social media is 2.5 hours, totalling 5 

hours of screentime per day [1]. Simultaneously, there is a 
global rise in mental health issues with a 25% increase in 
anxiety disorders and a 28% increase in depressive symp-
toms, primarily affecting young adults [2]. It has already 
been discussed if the increase in social media use paved 
the way for the increase is psychopathologies, but estab-
lishing causality remains difficult [3]. Despite this, stud-
ies have linked problematic social media use to problems 
such as symptoms of depression and anxiety, [4–6] stress, 
negative body image and low physical activity [7–10].
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While most studies use cross-sectional data, assessing 
changes over time in longitudinal data is necessary. The 
present study combines a longitudinal design and experi-
mental approach to evaluate effects of a 14-day social 
media abstinence on several mental health factors.

Problematic smartphone use (PSU)
Smartphones enable various activities (e.g., communi-
cation, entertainment, gaming, online surfing or using 
social media). Excessive smartphone use which can lead 
to adverse consequences has been termed problematic 
smartphone use (PSU, [11, 12]) This includes relying on 
the smartphone to regulate one’s mood, experiencing agi-
tation in its absence, and unsuccessful attempts to reduce 
usage [11, 12].

PSU has been associated with different negative life 
and health outcomes such as poor sleep quality, [13–15] 
impaired work and academic performance, [16–19] neck 
and shoulder pain, [20, 21] and visual impairment [22, 23]. 
Further, PSU has been positively associated with depres-
sion, anxiety, and Fear of Missing Out (FoMO) [24–30]. 
Though simple cross-sectional associations do not allow 
causal interpretation, according to the Compensatory 
Internet Use Theory (CIUT, [31]) excessive smartphone 
use can be interpreted as a coping mechanism for deal-
ing with life stressors and negative emotions. Seen this 
way: associations between negative affect and overuse of 
technology might exist due to “self-medication” princi-
ples, although such medical language needs to be further 
investigated regarding its fit in the realm of Internet Use 
Disorders [32]. Another theoretical framework which is 
often used in PSU research is the Interaction of Person-
Affect-Cognition-Execution model (I-PACE, [33, 34]). 
This model describes different core characteristics and 
dispositional factors (personality, history of psychopathol-
ogy, genetics, etc.) which can impact on how situations 
are received and what the response is (cognitive biases, 
certain affective responses), thereby contributing to the 
development of PSU. It offers insights into, for exam-
ple, how stressful situations might lead to heightened 
smartphone use (in detail: use of certain applications) as 
a coping mechanism for dealing with stress. Of note, the 
I-PACE model also presents a history of psychopatholo-
gies such as depression as a vulnerability factor within 
the P-variable to develop excessive online use patterns. 
Hence, much of the variables investigated and intro-
duced later in this manuscript could be seen through the 
lens of the I-PACE model: in particular, we mention that 
the intervention aiming at reduction of social media use 
could trigger changes in cognitive and affective processes 
which in turn might result in lower psychopathological 

tendencies as recorded via several variables in the pre-
sent work (e.g. depressive tendencies or body image 
dissatisfaction).

Though most aforementioned studies assess PSU via 
self-report questionnaires, some others have used objec-
tive measurements of smartphone use (screentime, 
screen unlocks) and found either no association between 
depression and screentime [27] or an inverse relation-
ship between depression and number of screen unlocks, 
[27, 35] indicating even a lower unlock frequency for 
depressed compared to non-depressed individuals. How-
ever, objective and subjective measures of smartphone 
use are only moderately associated [27, 36].

Social media use
Social media use presents one specific form of spending 
(excessive) time on the smartphone as platforms enable 
users to share real-time pictures, videos, and other con-
tent, facilitating connections through likes, comments, 
and multimedia messages. A lot of daily smartphone 
screentime is spent on social media, potentially lead-
ing to adverse consequences. Problematic social media 
use (PSMU) shows itself in symptoms similar to PSU, 
however it applies especially to social media use. This 
includes maladaptive behaviours such as escalating time 
spent on social media and unsuccessful efforts to reduce 
usage, resulting in negative consequences for the user. 
One can see from the symptoms that an addiction frame-
work will be used for the present work, although PSMU 
could also mean very different behavior such as cyberbul-
lying online.

PSMU in terms of an addictive behavior (not officially 
recognized) has been linked to different health outcomes. 
Koc and Gulyagci [37] and Hong et  al. [38] found that 
depressive symptoms positively predict Facebook addic-
tion. Koc and Gulyagci [37] further identified anxiety 
and insomnia as positive predictors. Additionally, FoMO 
was identified as  a strong predictor of (problematic) 
social media use [39, 40] and is also linked to both higher 
PSMU and lower meaning in life [41]. Furthermore, asso-
ciations between PSMU and depression, anxiety, stress, 
higher cognitive failures [42] and poor sleep quality were 
found [4–6, 43–46]. Though most studies are cross-sec-
tional, limiting causal interpretation, some longitudinal 
studies have been performed. One study found a bidirec-
tional relationship between PSMU and depression and 
identified PSMU as predictor of insomnia, suicide related 
outcomes and ADHD symptoms [45]. PSMU could also 
lead to negative consequences such as low academic 
achievement, decrease in real life social participation, 
[47, 48] negative work-family balance, and decreased job 
performance [49].
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Marino et  al. [50] and Montag et  al. [51, 52] showed 
moderate to high associations between PSU and PSMU, 
resulting from an overlap of both phenomena. See also 
other works [53, 54], showing robust overlap between 
PSU and distinct forms of social media overuse. While 
a lot of time is spent on social media, [1] not all smart-
phone use can be attributed to social media use, because 
smartphones also serve for gaming, browsing or video 
watching, instead,  total screentime represents all uses. 
In the present study, total smartphone screentime was 
assessed as the original intention was to focus on smart-
phone gaming as well (see Procedure and Sample) and 
the smartphone serves as the platform for both social 
media engagement and gaming activities. Consequently, 
screentime serves as a comprehensive measure, reflecting 
both gaming and social media usage (but also a myriad 
of other activities including e-mail-checking, listening to 
music, etc.).

Abstinence studies
Apart from assessing smartphone use and different out-
comes, as mentioned above, assessing changes in out-
comes due to not using the smartphone pose a possibility 
to infer about the causal direction of effects to answer 
questions such as that abstaining from smartphone and/
or social media use results in less reported clinical symp-
toms, e.g. in the realm of depression or eating disor-
ders. Several studies explored the effects of social media 
abstinence. Radtke et al. [55] found significant decreases 
in screen time during and after the intervention, mixed 
results on life satisfaction, decrease in anxiety and stress, 
improvement of sleep quality and mixed effects on FoMO 
and loneliness. However, the authors argue that different 
implementations of abstinence and measurements might 
account for the heterogeneity of findings. Another review 
by Fernandez et  al. [56] found similar effects: increase 
in life satisfaction, affective well-being, decrease in per-
ceived stress, and an increase in boredom, craving and 
time distortion.

Further studies – some with experimental designs – 
found a decrease in FoMO, increase in mental well-being 
and social connectedness, [57] and decreased depression 
and anxiety [58]. However, Vally and D’Souza [59] found 
a decrease in well-being, an increase in negative affect 
and loneliness during intervention and a nonsignificant 
increase in stress for the experimental group. Brailovs-
kaia et  al. [60] assessed if a full abstinence is necessary 
to see improvements in mental health or if a reduction of 
one hour per day would be enough. They found increased 
well-being and positive lifestyle changes in both experi-
mental  groups with stronger effects in the reduction 
group.

The effect sizes found in the mentioned studies are 
small to moderate with just few large effects.

Most of the aforementioned studies employed 7 days of 
abstinence with some exceptions where an abstinence of 
14 days was implemented. Also, the foci of these studies 
were mainly on mental health variables like depression, 
anxiety, and FoMO. While these are key variables in the 
present study, another goal is to assess effects of social 
media abstinence on body image.

Research questions and hypotheses
This study aims to assess the effect of a 14-day social 
media abstinence on different mental health and well-
being factors using an experimental design. A follow-
up assessment 14 days after the end of the intervention 
was implemented to assess stability of effects. A single 
14-day follow-up was chosen due to economic reasons 
as retaining study participants is harder, the longer a 
study runs. Also, previous studies [55, 58, 60, 61] have 
realised different periods between end of interven-
tion and follow-up (e.g. 48 hours, 4 days, 1 week, 1 
month and 3 months), so using 14 days is somewhere 
in between, economically feasible and of the same 
length as the intervention period. Daily questionnaires 
were used to analyse changes during the intervention 
period.

The following hypotheses and research questions will 
be evaluated.

The hypotheses H1, H2.1 and H2.2 are based on base-
line  data collected before randomization into different 
groups.

H1: In the overall sample, PSU is positively associated 
with reported total screentime, depression and anxiety 
symptom severity, and FoMO, respectively.

Previous studies (but not all) showed a moderate posi-
tive association between PSU and objectively measured 
screentime [27, 36]. Although participants manually 
input screentime (total smartphone use, not just social 
media), similar low to moderate associations can be 
expected. The present study should also be able to rep-
licate positive associations between PSU and depression 
and anxiety symptoms, and FoMO.

H2.1: In the overall sample, screentime is positively but 
weakly associated with depression and anxiety scores, 
FoMO, and loneliness, respectively.

H2.2: In the overall sample, more screentime is nega-
tively associated with body image.

Many of these associations have not been shown 
with screentime, but with (problematic) smartphone 
use [37–40, 43]. This study did not assess (problem-
atic) social media use. Instead, the variable of interest is 
screentime in association with different mental health 
outcomes. However, since a large amount of screentime 
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also in the present participants is spent on social media, 
[1] it should be associated with the mentioned variables 
as well. Nonetheless, the correlations should be small, as 
Huang [62] showed in a meta-analysis that the time spent 
on social network sites is only weakly correlated with 
psychological wellbeing.

H3: Screentime decreases in the experimental group.
Since a good portion of screentime is spent on 

social media [1] an abstinence should reflect in overall 
decreased screentime. Total screentime was chosen as 
the measurement, because it reflects both time spent 
on social media and other smartphone activities.

H4: Depression and anxiety scores, and PSU scores 
decrease in the social media abstinence group.

Depression, anxiety, and PSU have been positively 
linked to problematic social media use [37, 38, 40, 
43, 50]. So, reducing – or eliminating – social media 
should lead to decreasing symptoms. Additionally, 
previous abstinence studies showed decreased anxiety, 
stress and depression scores [55, 60].

H5: Body image improves in the abstinence group.
Body image is negatively associated with social media 

use, as exposure to idealized body types and social 
comparison in particular on visual driven social media 
platforms could lead to body dissatisfaction [7, 63, 64]. 
Although social media is not the only factor contribut-
ing to a negative body image, [65, 66] abstaining from it 
is likely to improve body image by reducing the expo-
sure to social comparison.

RQ1: How does FoMO change over time?
Previous studies reported mixed results concerning 

changes in FoMO, [55, 57] possibly due to different 
intervention durations. Potentially, FoMO increases 
during the first few days of social media abstinence 
and then decreases once participants adapt to not 
using social media to check up on their friends. This 
study aims to provide insights into the changes over 
time during the abstinence phase by assessing FoMO 
daily and comparing different trends over time.

RQ2: What is the impact of abstinence on loneliness?
Several studies assessed the effect of social media absti-

nence on loneliness and found mixed results [55–57, 59]. 
Since loneliness was assessed daily, changes over the dura-
tion of abstinence can be detected and different trends 
can be compared.

RQ3: Are the changes observed during abstinence sta-
ble after the intervention?

Positive and negative changes due to abstinence from 
social media were already mentioned, but not much 
is known about the stability of these changes over 
time. Brailovskaia et al. [61] reported stable effects of 
changes after a 14-day gaming abstinence, however 
not much is known about stability after social media 

abstinence. Stability will be evaluated through change 
in scores between the end of intervention and the 
follow-up.

Methods
Procedure
This study took place between October 2022 and Feb-
ruary 2023. Participants were recruited via different 
university mailing lists, flyers posted around the univer-
sity buildings, social media and eBay marketplace and 
underwent assessments outlined in Fig. 1. Inclusion cri-
teria were: legal age (18+), good knowledge of the Ger-
man language, and use of smartphone and social media. 
This online study was conducted using the SurveyCoder 
website, [67] with questionnaires administered at base-
line, daily, end of intervention and at follow-up. Partici-
pants received a daily link to the website via email at 4 
pm. After the baseline questionnaires, participants were 
randomized into four groups and received intervention 
instructions. Since no tracking apps were used, the dein-
stallation of apps was not monitored. Participants were 
allowed to use their smartphones as normal for all other 
purposes and were only instructed to deinstall apps from 
their smartphones (other devices were not mentioned 
in the instruction).  At the end of the intervention, par-
ticipants were allowed to reinstall apps and were asked 
how they intend to manage their future social media 
consumption.

Originally, comparisons between all groups were 
planned, however due to data cleaning steps (see Sam-
ple), only groups 1) and 2) were used for analyses in the 
main body of this manuscript.

Sample
The initial sample compromised N  =  196 participants 
who provided combined datasets (baseline, daily, end 
of intervention and follow-up). After exclusion of non-
users of social media or gaming apps in the experimental 
groups, a sample of n = 165 participants was left. Since 
this sample consisted of 83.6% females and one focus of 
the study was the change in body image (which mainly 
shows effects for women), [68] only the female partici-
pants were analysed further.

From our view, this led to a too small group size for the 
gaming abstinence group to run robust statistics (n = 21). 
Since negative consequences due to gaming are mostly 
prevalent in men [69] and a small group size compared to 
the other groups can be problematic in analyses, this group 
was excluded from the main body of this manuscript (but 
see Supplement). The combined abstinence group (n = 31) 
was also excluded as this would have been relevant to 
provide insights in particular in comparison to both the 
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distinct gaming and social media abstinence groups. But 
since the gaming abstinence group was excluded, it was 
decided to exclude this from the manuscript as well (again, 
for more information see Supplement).

Thus, the effective sample consisted of n =  86 female 
participants which were randomized into control group 
(n = 35) and social media abstinence group (n = 51). Most 
participants held A-level qualifications (64.0%) or univer-
sity degrees (29.1%) and were currently enrolled at uni-
versity (77.9%). Groups were comparable in terms of age 
 (mcontrol = 23.17,  scontrol = 6.99;  msocmed=24,  ssocmed=4.63; 
t(54.233) = -0.61, p = .54), education (majority have 
A-levels (63% in control group; 65% in social media absti-
nence group); followed by university degree (28% in con-
trol group; 29% in social media abstinence group), χ2(3) = 
1.47, p = .69), and current occupational status (77% uni-
versity students in control group; 78% university students 
in social media abstinence group; χ2(4) = 3.33, p = .50).

Analyses including excluded groups are presented in 
the Supplementary Materials 1 and 5 - 10.

Questionnaires
Fear of missing out
Trait and online specific state FoMO was assessed using 
the TS FoMO scale [70] at baseline, end of the interven-
tion and follow-up. Participants were asked to rate their 

agreement to 12 statements on a 5-point Likert scale 
(1 =  “strong disagree”, 5 =  “strong agree”). Mean scores 
for both subscales were computed and showed high 
internal consistency at all timepoints ( α  =  0.76  –  0.83 
and α = 0.77 – 0.79, respectively). The German version as 
provided by Wegmann et al. [70] was used in the present 
work.

Daily FoMO was assessed using a single item ques-
tion (FoMOsf; [71]): “Do you experience FoMO (the fear 
of missing out)?” Riordan et al. [71] proposed this single 
item assessment which showed good validity. Partici-
pants rated how much this applied to them on the cur-
rent day on a 5-point Likert scale (1 =  “no, not true of 
me”, 5 = “yes, extremely true of me”).

Problematic smartphone use
PSU was assessed using the Smartphone Addiction Scale 
– Short Version (SAS-SV; [72]) where participants rated 
their agreement with different statements concerning 
their smartphone use. These statements include difficulty 
concentrating, agitation in the absence of the smart-
phone, persistent preoccupation with the device, exceed-
ing intended use duration, frequent checking behaviour, 
experiencing physical discomfort during use, and missed 
work obligations due to excessive smartphone use. Agree-
ment was provided on a 6-point Likert scale ranging 

Fig. 1 Schematic procedure. The procedure of the study is presented in the figure, the abbreviations for the included questionnaires are presented 
in the questionnaire section of this work



Page 6 of 19de Hesselle and Montag  BMC Psychology          (2024) 12:141 

from 1 = “strongly disagree” to 6 = “strongly agree” and 
sum scores were used in analyses (higher values = more 
PSU). The scale showed high internal consistencies at all 
time points ( α = 0.81 – 0.86). German version was used 
as in Haug et al. [73].

Depression and anxiety symptoms
Depression and anxiety symptoms were assessed 
using the 4-item Patient Health Questionnaire (PHQ-
4; [74]). Participants were asked how often in the past 
seven days (for daily measurements: on the current 
day) they experienced different symptoms of depres-
sion or anxiety. Answers ranged from 0 =  “no, not at 
all” to 3 =  “nearly every day” (“nearly the whole day”) 
and were summed with higher values indicating more 
severe symptoms. The PHQ-4 demonstrated high inter-
nal consistency at all time points ( α = 0.81 - 0.87).

Loneliness
How often participants experienced loneliness and isola-
tion from others was assessed using the German version 
of the UCLA 3-item loneliness scale [75] as in Montag 
et al. [76]. Answers were given on a 3-point Likert scale 
(1 = “hardly ever”, 3 = “often”) and summed with higher 
values indicating higher loneliness. The scale demon-
strated good internal consistency ( α = 0.78 – 0.89).

Body image
Body Image Dissatisfaction (BID) was assessed using the 
BIAS-BD, [77] which presents two rows of schematic body 
figures ranging from 60% to 140% of the average BMI, sepa-
rated for sex. Participants chose the figure best representing 
their actual and ideal body. Percentages were transformed 
into BMI equivalents and a BID score was computed as the 
difference between actual and ideal body size.

Further, the MBSRQ-AS [78] was used to measure dif-
ferent body image dimensions on 34 items: appearance 
evaluation (How content people are with their appear-
ance), appearance orientation (How much attention peo-
ple pay to their own appearance), body area satisfaction 
(How satisfied they are with different areas of their body), 
overweight preoccupation (How concerned they are with 
their weight and staying thin), and self-classified weight 
(How they would rate their own weight and how other 
people would rate their weight). Scores were summed for 
each dimension, and all showed good internal consist-
ency with α = 0.66 – 0.92.

Screentime
Participants were asked to open the screentime feature 
on their smartphones and type the hours and minutes 

into the questionnaire. Values were converted into min-
utes for analysis. At baseline and follow-up, the screen-
time from the last seven days was averaged to represent 
the average daily screentime at baseline and follow-up, 
respectively. No differences were made between smart-
phone operating systems.

Fear of COVID‑19
Fear of COVID-19 (FCV) was assessed at baseline using 
the FCV19S [79, 80] to use as a covariate in analyses. This 
was due to the study being conducted amid the COVID-
19 pandemic (October 2022 to February 2023), allowing 
for the proper consideration of various pandemic-related 
constraints in the analyses. The FCV19S demonstrated a 
good internal consistency of α = 0.83. Participants were 
asked to rate seven statements concerning their fear of 
COVID-19 on a 5-point Likert scale from 1 =  “strongly 
disagree” to 5 =  “strongly agree”. Scores were summed 
for analysis and higher values indicated more Fear of 
COVID-19. The German version used herein was by Fat-
fouta and Rogoza [80].

Further questionnaires
The following questionnaires were assessed but not 
included in the main analyses. They are included in the 
supplement (see Supplementary Material): IPAQ (phys-
ical activity; [81]), PANAS – positive affect subscale, 
[82, 83] Perceived Stress Scale (PSS-4; [84, 85]) and sat-
isfaction with life scale (SWLS; [86, 87]). The cited Ger-
man versions were used for all scales.

Data analysis
Data analysis was performed using R version 4.1.3 [88]. 
Apart from descriptive statistics at baseline, correlations 
were computed using Holm’s correction for p-values.

To model trends in outcome variables (PSU, FoMO, 
screentime, depression/anxiety, loneliness, body image), 
multilevel models were used. For the variables meas-
ured at three time points (baseline, end of intervention, 
follow-up), spline models were used with the knot point 
set to the end of intervention. This allows assessment 
of change between baseline values and end of interven-
tion and between end and follow-up. Further, RQ3 can 
be answered using these models. For an explanation on 
spline models in the multilevel modelling framework, 
see Grimm et al. [89]. First, only the trend over time was 
modelled for the total sample (called model 1 for each 
outcome). Then, covariates were added (baseline FCV, 
PSU, and BID for MBSRQ-AS outcomes), and group dif-
ferences were accounted for using dummy coded vari-
ables (0 = control, 1 = abstinence group; called model 2 
for each outcome). Random intercepts were used for all 
models to allow for interindividual differences in values 
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and where possible, random slopes were used to allow 
for interindividual differences in change over time. The 
R-packages lme4 version 1.1.28 [90] and lmerTest version 
3.1.3 [91] were used.

For daily measured outcomes, several multilevel models 
were computed. First, a linear trend over time for all exper-
imental groups was evaluated. This model included base-
line PSU, FCV, and the respective baseline value of each 
outcome. Then, the group variable was added to a separate 
model. To further assess changes over time in FoMO and 
loneliness (RQ1 and RQ2), different trends over time were 
assumed (quadratic, cubic) and models were compared 
using AIC, BIC and Likelihood Ratio Tests.

Datasets and analysis scripts are available at the Open 
Science Framework https:// osf. io/ qdp8r/.

The present study was approved by the university’s eth-
ics committee (Ethics committee of University of Ulm) 
under application number 252/22.

Results
Descriptive statistics at baseline are presented in Table 1. 
Due to randomization, no group differences were 
expected, and t-tests were non-significant.

Correlations
Correlations at baseline are presented in Table  2 with 
Holm corrected p-values and 95% confidence intervals.

Multilevel models
Results from models for outcome variables measured at 
three time points are presented in Table 3.

For depression and anxiety symptoms, model 1 with 
fixed slope showed a significant negative trend before 
the knot point (b =  -0.60, t(160.76) =  -2.52, p =  .013), 
but no change afterwards. Model 2 showed no significant 
change over time or differences between groups.

Model 1 for screentime showed nonsignificant changes 
across all time points. Upon incorporating covariates, no 
significant changes over time were observed for the con-
trol group. However, there was a significant difference in 
change between baseline and end of intervention between 
control group and abstinence group, as evidenced by 
one-sided testing (b  =  -38.905, t(159.8)  =  -1.685, p  = 
.094/2 = .047). This indicates a decrease in screentime in 
the abstinence group. See Fig. 2 for a graphical represen-
tation of mean values in both groups.

Using PSU as outcome, model 1 showed a significant 
negative linear trend before the knot point (b =  -4.023, 
t(150.54) = -5.583, p < .001) and a nonsignificant negative 
trend after the knot point. There was random variance 
for the trend over time. In model 2, only baseline FCV 
was added as covariate and had a significant influence on 
PSU. Further, the pre-knot negative trend was significant 
for the control group and no differences between groups 
were seen.

Model 1 for loneliness showed a significant negative 
linear change between baseline and end of intervention 
(b  =  -0.66, t(139.39)  =  -4.751, p  <  .001), indicating an 
overall decrease in loneliness during the intervention. In 
model 2, the negative linear change between baseline and 
end of intervention was significant for the control group 
and there were no group differences.

Table 1 Descriptive statistics at baseline

FCV Fear of COVID-19, FoMO Fear of Missing Out, PSU Problematic smartphone use, BID Body image dissatisfaction, s Standard deviation, p = unadjusted p-values 
(Bonferroni-adjusted p-values are all padj = 1)

Total sample (n = 86) Control group (n = 35) Social media group 
(n = 51)

t-Test

Mean (s) Mean (s) Mean (s) p

FCV 11.79 (4.39) 11.63 (3.90) 11.90 (4.73) t(81.12) = 81.12 .77

Trait FoMO 3.22 (0.87) 3.32 (0.95) 3.15 (0.81) t(65.21) = 0.87 .39

State FoMO 2.35 (0.79) 2.39 (0.77) 2.33 (0.82) t(75.86) = 0.39 .69

PSU 32.01 (8.28) 31.94 (9.52) 32.06 (7.42) t(61.06) = -0.06 .95

Depression/Anxiety 3.81 (2.97) 4.03 (2.83) 3.67 (3.08) t(77.09) = 0.56 .58

Loneliness 4.92 (1.70) 5.20 (1.92) 4.72 (1.52) t(61.85) = 1.22 .23

Appearance Evaluation 22.41 (5.93) 21.66 (5.21) 22.92 (6.38) t(81.38) = -1.01 .32

Appearance Orientation 38.46 (8.23) 37.80 (8.31) 38.92 (8.23) t(72.76) = --0.62 .54

Body Area Satisfaction 28.89 (5.84) 29.20 (4.72) 28.69 (6.53) t(83.74) = 0.42 .67

Overweight Preoccupation 9.06 (3.44) 9.14 (3.52) 9.00 (3.42) t(71.73) = 0.19 .85

Self-classified Weight 6.02 (1.15) 5.94 (1.00) 6.08 (1.25) t(81.91) = -0.56 .58

Screentime (min) 244.93 (119.93) 243.12 (119.88) 246.18 (121.15) t(73.73) = -0.11 .91

BID 2.64 (4.93) 2.42 (4.62) 2.79 (5.18) t(78.33) = -0.35 .72

https://osf.io/qdp8r/
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For state FoMO, model 1 showed a significant nega-
tive trend between baseline and end of intervention 
(b =  -0.22, t(161.11) =  -3.813, p  <  .001) and no change 
between end of intervention and follow-up. Model 2 
showed no significant trend over time in the control 
group and no differences between groups.

There was a significant negative trend in model 1 for 
trait FoMO for the change between baseline and end of 
intervention (b =  -0.52, t(157.63) =  -7.30, p <  .001) and 
no change afterwards. Model 2 showed a significant 
negative pre-knot point trend for the control group. This 
trend did not differ between groups, however the differ-
ence in values at the knot point (end of intervention) was 
significantly lower for the abstinence group.

The first model assessing trend over time showed a 
nonsignificant decrease in BID between baseline and 
end of intervention and no change afterwards. Model 2 
showed no significant change over time for the control 
group. However, the difference in change between base-
line and end of intervention was significant for one-sided 
testing (b = -0.95, t(139.64) = -1.900, p = .0595/2 = .029), 
indicating that BID values decreased more for the social 
media abstinence group compared to the control group. 
See Fig. 2 for a graphical representation of the mean val-
ues of both groups.

In model 1, appearance evaluation showed a signifi-
cant increase between baseline and end of intervention 
(b =  0.988, t(161.02) =  2.736, p  <  .001) and no change 
afterwards. In model 2, the positive change between 
baseline and end of intervention was only significant for 
the control group.

Overweight preoccupation showed no change over 
time in model 1. Upon adding covariates and a group 
variable, there was a significant negative trend for the 

change between baseline and end of intervention in the 
control group. No group differences were found.

Model 1 revealed an almost significant increase in 
body area satisfaction during the intervention (b = 0.698, 
t(136.24) = 1.899, p =  .0597) and no change afterwards. 
However, this trend was not significant in model 2 with 
covariates and group variable, nor was there a difference 
between groups.

No effect of either time or group could be identified for 
self-classified weight and appearance orientation.

Daily data models
For the daily data models, different trends were mod-
elled for each variable. As covariates in all models the 
respective values at baseline were used as well as baseline 
FCV19, PSU, and BID. Results are provided in Table 4.

For the total sample, linear (model 1) or quadratic 
(model 2) trend over time for screentime could not be 
found. Upon adding the group variable in the quadratic 
trend model (model 4), the interaction term for lin-
ear trend and abstinence group was almost significant 
(b =  8.56, t(1046.18) =  1.800, p =  .072), as well as the 
interaction between the quadratic trend and the absti-
nence group (b =  -0.61, t(1045.28) =  -1.727, p =  .084). 
This indicates a different change in screentime for the 
social media abstinence group than observed in the con-
trol group.

Linear (model 1) and quadratic (model 2) trends for 
changes in loneliness were not supported for the total 
sample. Model 3 assumed a cubic trend and found signifi-
cant results for the linear, quadratic and cubic parts of the 
trend. Model comparisons between three models identi-
fied model 3 as the best fitting model (AIC  =  3596.9, 
BIC = 3647.2, M2 vs. M3: χ2(1) = 6.78, p < .01).

Fig. 2 Plot of main results: changes in Body Image Dissatisfaction (BID) and average daily screentime
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Models 4 (linear trend and group) and 5 (quadratic 
trend and group) showed no trends over time nor group 
differences. Model 6 – including a cubic trend – showed 
significant linear, quadratic and cubic trends for the 
control group and no differences between groups. This 
model fit the data best (AIC = 3597.2, BIC = 3667.6, M5 
vs. M6: χ2(2) = 9.92, p < .01). However, there was no sig-
nificant difference between models with and without the 
group variable (M3 vs. M6: χ2(4) = 7.6911, p = .1036).

Model 1 showed no significant linear trend over time in 
depression and anxiety symptoms. Model 2 included the 
linear trend over time and the group variable and showed 
an almost significant negative change for the control 
group (b =  -0.04, t(1048.51) =  -1.834, p =  .067) and a 
significant interaction between daily change and the 
abstinence group (b = 0.06, t(1046.40) = 2.429, p < .05), 
indicating different changes over time between both 
groups.

Model 1 found a significant negative linear trend with 
an average 0.0195 decrease per day for FoMO. Model 
2 included a quadratic trend as well as the linear trend 
and found the linear trend to be significant (b =  -0.054, 
t(1043)  =  -2.506, p  <  .05). Model 3 assumed a cubic 
trend and found this to be significant. Model compari-
sons identified model 3 as best fitting (AIC  =  2862.6, 
BIC = 2918.0, M2 vs. M3: χ2(1) = 19.116, p < .001).

Model 4 found a significant negative linear trend for 
the control group and no group differences. Model 5 
(quadratic trend) found no significant linear or quadratic 
trend for either group. Model 6 (cubic trend) found a 
significant linear, quadratic and cubic trend for the con-
trol group, but no difference between the groups. Model 
6 was identified as the best fitting model containing the 
group variable (AIC = 2866.4, BIC = 2941.9, M5 vs. M6: 
χ
2(2) = 20.22, p <  .001), however the fit was not signifi-

cantly different from model 3 (M3 vs. M6: χ2(4) = 4.1824, 
p = .3819).

Discussion
The aim of this study was to evaluate the impact of a 
14-day social media abstinence on different mental 
health and well-being variables and body image. Results 
are discussed below.

Associations between variables
The study’s findings align with the expectations outlined 
in H1. PSU demonstrated a weak positive association with 
screentime, although it was not statistically significant, 
which is consistent with prior research [27, 36]. This sup-
ports the notion that self-reported PSU and screentime 
is not necessarily the same construct and that screentime 
is not an appropriate measure for PSU. Furthermore, 

different uses and motives for smartphone use can explain 
why some people have high screentime but low PSU.

Motives can be evaluated using the CIUT [31]. Though 
literature on associations between smartphone use 
motives and screentime is not exhaustive, studies have 
found that motives like mood regulation and enjoyment 
are positively associated with PSU, whereas information 
seeking and socializing are less likely to have an influ-
ence on addictive behaviour in the realm of smartphones 
[92, 93]. Additional motives for use were distress toler-
ance and mindfulness, [94] FoMO, [95, 96] and boredom 
proneness [96, 97].

PSU was assumed to be positively associated with 
depression and anxiety symptom severity (H1) and a 
moderate association (albeit not significant for this sam-
ple) has been found. Again, this is consistent with previ-
ous literature [24–27].

The hypothesized association between PSU and state 
FoMO was highly positive whereas the association with 
trait FoMO was moderately positive, supporting H1. 
Both can be interpreted as people experiencing more 
PSU symptoms also experience more FoMO. Again, these 
results are in accordance with previous studies identi-
fying FoMO as a correlate of PSU [25]. Furthermore, 
according to the I-PACE model [33, 34] trait FoMO can 
be seen as a core characteristic impacting how certain 
situations are received and responded to, thus, contribut-
ing to the development of PSU (please note that due to 
the overlap with neuroticism, it might be also seen as a 
trait; [98]).

Positive but weak associations were found for screen-
time and depression/anxiety symptom severity, FoMO, 
and loneliness, supporting H2.1. All associations are low 
(to moderate for screentime and depression/anxiety) and 
not significant in the present sample. This was expected, 
as Huang [62] reported very small associations between 
time spent on social network sites and mental health 
variables. There are different uses of smartphones that 
can be unproblematic but lead to high screentimes (e.g 
attending online meetings or using the phone to study). 
This should be controlled for in future studies.

Hypothesis H2.2 assumed a negative correlation 
between screentime and body image. This hypothesis is 
supported only descriptively, as no correlation is signifi-
cant. Screentime showed weak negative associations with 
appearance evaluation and body area satisfaction, and 
positive associations with appearance orientation (see 
that also using objective screentime-measures, a recent 
work by Rozgonjuk et  al. [64] established links between 
longer smartphone use and higher body dissatisfaction; 
in this work also patients with eating disorders were 
investigated). The present findings suggest that individu-
als who spend more time on their smartphones are a little 
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more appearance oriented and a little less satisfied with 
their bodies. However, it is crucial to note that screen-
time and exposure to online media are not the sole fac-
tors influencing BID [65, 66]. Studies found that the type 
of screentime influences development of BID, at least for 
TV or computers [99–101]. Specifically, computer use 
for leisure activities was positively associated with BID 
whereas computer use for homework showed negative 
associations with BID [99]. Hrafnkelsdottir et  al. [100] 
found positive correlations between gaming, TV/DVD/
internet watching and BID and low correlations between 
BID and online communication. This suggests that differ-
ent uses of smartphones and social media might have dif-
ferent impacts on body image. An assessment of motives 
of use could provide further insight.

Changes over time
An overall decrease in screentime during the interven-
tion, especially for the abstinence group was found, 
supporting hypothesis H3. Since a large portion of 
screentime is spent on social media, [1] abstinence 
from selected applications should be reflected in overall 
decreased screentime. These results align with previous 
abstinence studies which also reported decreased screen-
time [55, 57]. However, on a day-to-day basis during the 
intervention, no significant changes in screentime were 
found. This could be attributed to fluctuating screentimes 
or compensatory behaviour, such as switching to other 
apps to fill the time.

Depression and anxiety scores decreased when assess-
ing the total sample but there was no change nor dif-
ference between groups when considering the group 
variable. Therefore, H4 is not supported for depression 
and anxiety. Contrary to the hypothesis, daily models 
showed a decrease in the control group and an increase 
in the experimental group (please note that these obser-
vations are on a descriptive level only and changes were 
not pronounced). However, according to the CIUT, [31] 
smartphones and by extension social media can act as a 
coping mechanism and as an escape to handle negative 
emotions and daily hassles. If this outlet is unavailable, 
symptoms of depression and anxiety might increase (we 
are not of the opinion though that social media use 
should be seen as an effective way to deal with one’s own 
problems and it is unclear how long lasting the effect 
around depression and anxiety would be). Motives of 
use are often evaluated in gaming research and escap-
ism was identified as a strong predictor for gaming time 
(and gaming disorder, [102]), highlighting the tendency 
of dealing with negative emotions by escaping into an 
online world [103].

Additional analyses were conducted to examine the 
relationship between changes in depression and anxiety 

scores and baseline PSU, across groups (total sample). 
The results indicated a weak negative correlation, sug-
gesting that, across groups, individuals with higher base-
line PSU scores experienced more decrease in depression 
and anxiety scores compared to those with lower PSU 
scores. Since there was only a minimal difference in base-
line PSU scores between the experimental groups (see 
Table  1), the association between baseline PSU values 
and change in depression and anxiety scores cannot be 
the reason for the different trends over time measured in 
the depression and anxiety scores.

However, when baseline depression and anxiety 
scores were correlated with changes in anxiety and 
depression scores, a moderate negative correlation 
emerged. The control group displayed slightly higher 
baseline scores than the abstinence group, although 
this difference was not statistically significant. This pro-
vides a possible explanation to the reduction in depres-
sion and anxiety scores in the control group compared 
to the abstinence group.

For PSU, an overall decrease was found during and 
after the intervention. However, there were no differ-
ences between groups. Possibly, the study attracted indi-
viduals seeking to change their social media habits as it 
was advertised as an abstinence study. Intention towards 
future social media use was assessed at the end of inter-
vention and follow-up with most participants expressing 
a desire to reduce their social media time  (end of inter-
vention: 57% in control group, 49% in abstinence group; 
follow-up: 48% in control group, 66% in abstinence 
group). Since there was no big  group difference in the 
number of participants with this answer, controls pos-
sibly intended to reduce their social media consumption 
even before their study participation and changed their 
behaviour, thus experiencing less PSU.

Additionally, PSU is not synonymous with social 
media use. Though studies found a strong positive asso-
ciation between PSU and PSMU, [50] PSU can develop 
through other smartphone uses than social media. Plus, 
participants were asked to abstain only from selected 
social media but were able to freely use their phones for 
other uses.

Body image was assessed using different variables. 
Appearance orientation and self-classified weight showed 
no changes over time or between groups. There was an 
overall increase in appearance evaluation and body area 
satisfaction due to the intervention, but no differences 
between groups. Overweight preoccupation decreased 
for the control group and there was no difference in 
changes between groups.

The BID values decreased significantly more in the 
abstinence group than in the control group, suggest-
ing that taking a break from exposure on social media is 
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helpful in decreasing BID. Overall, hypothesis H5, sug-
gesting social media abstinence improves body image 
satisfaction and decreases dissatisfaction, was partially 
supported. However, the effect is small, as social media 
is not the only factor influencing body image [65, 66]. 
Social comparison occurs not only on social media but 
in real-life interactions and through other media like 
TV or magazines.

Daily change in FoMO (RQ1) was best modelled using 
a cubic trend. Nevertheless, there were no group dif-
ferences, suggesting day-to-day fluctuation in FoMO 
regardless of whether social media apps were used or not. 
Previous studies found mixed outcomes regarding inter-
vention on FoMO, [55, 57] but only assessed it for 7 days. 
Since FoMO fluctuates, assessing changes over a longer 
period of time  offers a more comprehensive dataset for 
fitting appropriate models.

Trait and state FoMO decreased during intervention in 
both groups and remained stable afterwards. The absence 
of group differences can be attributed to individuals 
using their phones for different uses that do not neces-
sarily influence FoMO. Elhai et al. [104] found that FoMO 
is more  associated with non-social smartphone use like 
entertainment, news and relaxation  compared to social 
smartphone use. Though PSU was positively related to 
both trait and state FoMO, screentime was not associated 
with either. This suggests that simply abstaining from 
social media may not lead to reduced FoMO, at least not 
in the here investigated time interval. Furthermore, since 
traits are considered relatively stable constructs, [105] it 
is debatable if a change in trait FoMO can be expected. 
Trait FoMO can be also conceptualized as dispositional 
factor in the I-PACE model [33, 34] and is a stable influ-
ence on the development of PSU. Since dispositional fac-
tors are not expected to change strongly – especially not 
in a short time frame – the observed change was more 
likely an artifact in data.

A cubic trend was also the best way to model daily 
changes in loneliness (RQ2), though there were no sig-
nificant group differences. Both groups experienced a 
decrease in loneliness during the intervention and no 
change afterwards. This suggests that overall, loneliness 
decreased but due to factors other than not using social 
media apps. This study did not assess other life events, 
making it challenging to explain this change fully. Fur-
thermore, previous studies found mixed effects of absti-
nence on loneliness [55–57, 59]. Moreover, there are 
different motives for social media use and not all are 
related to social interaction. These results can also be 
interpreted in the context of the uses and gratification 
theory [106] as the smartphone can be used to fulfil indi-
viduals needs such as representation, maintaining social 
networks, receiving online support, relaxing, or escaping 

from pressures [107]. Not all motives are related to 
loneliness.

The majority of spline models did not show significant 
changes after the intervention, indicating stability in 
the effects and addressing RQ3. Specifically, this applies 
to changes in BID and screentime, where differences 
between the experimental and control groups were seen. 
For the other variables, there were no group differences, 
but the changes between baseline and end of intervention 
measurements suggested an overall decrease (depression 
and anxiety, PSU, overweight preoccupation, state and 
trait FoMO, loneliness) or increase (appearance evalu-
ation, body area satisfaction) and no change afterwards. 
However, these changes apply to both groups, meaning 
the control group changed as well and abstinence was not 
the sole reason for change, but maybe the intention to 
reduce consumption was.

Contribution and limitations
The present study provides novel insights into the rela-
tionships between social media use and mental health 
and well-being. Notably, this study used an experi-
mental design to implement a 14-day intervention and 
conducted a follow-up assessment 14 days after this 
intervention. Furthermore, this work focussed on body 
image and its changes over time. This can provide infor-
mation for future studies or intervention designs as it 
shows that body image dissatisfaction can be decreased 
by not using social media for 14 days. The experimental 
approach adds depth to the understanding of the impact 
of social media on body image, a topic that has primar-
ily been explored through correlative studies. The present 
results can also provide a first basis for inventing and 
implementing interventions in the realm of eating disor-
ders or body schema disorders, as it shows that abstain-
ing from social media might improve body satisfaction 
(replication of the present findings is of importance). 
But: As there is currently no consensus or official diag-
nosis for PSU and also against the limitations mentioned 
below, authors refrain from proposing clinical implica-
tions based on reduced screentime during intervention at 
the moment.

Additionally, previous studies modelled FoMO as lin-
ear change over time and often only assessed one week 
of change. The present study provides more detailed 
insight into daily FoMO as well as daily loneliness 
changes and found that both can be best represented 
using a cubic trend.

There are several limitations. First, the original study 
design intended to include four groups for comparison, 
but due to a high percentage of women in the sample, 
only female participants were analysed in the main 
manuscript, leading to exclusion of the gaming disorder 
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groups. Consequently, small sample sizes were used for 
analyses, resulting in low statistical power. While some 
results were directionally clear, they did not reach sta-
tistical significance in the present work. Second, PSMU 
was not assessed alongside PSU, which should be con-
sidered in future studies. Screentime was not objectively 
measured but participants manually input the informa-
tion from their screentime feature (hence we have an 
indirect objective screentime measure, which might 
be prone to transfer error though  but was checked for 
plausability). In further studies, an objective measure-
ment could be implemented by either using tracking 
apps – and thus validating if participants use social 
media apps – or asking for screenshots of the screentime 
feature. Measurement of total screentime and PSU were 
chosen as the original intention was to include the gam-
ing and combined abstinence groups. In that case, both 
screentime and PSU would be acceptable measurements 
for all groups, as gaming and social media use can be 
reflected in total screentime and can both lead to symp-
toms of PSU.

Aside from assessing PSMU and using an objec-
tive measure for future studies it is suggested to assess 
motives and uses for individual’s smartphone use because 
this could provide further insight into why outcomes 
change for some participants but not for all. This could 
also aid in developing more nuanced interventions that 
properly fit a person’s needs. Lastly, different groups with 
different levels of abstinence could be realized. This has 
previously been done by Brailovskaia et al. [60] for gen-
eral smartphone use.

Conclusion
Using a longitudinal and experimental approach to a 
14-day social media abstinence, the present study was 
able to show significant decreases in BID and screentime 
due to abstinence. Further, mental well-being factors 
were evaluated and showed improvement over time but 
did not differ between groups. Using daily assessments 
of FoMO and loneliness, cubic trends were identified 
as the best way to model fluctuation in these variables. 
These findings provide valuable insights into the complex 
dynamics of social media use and its impact on mental 
health and well-being and can provide information to 
plan future interventions addressing social media/smart-
phone use or body image related disorders.
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