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Abstract: Social media use has rapidly increased over the past decade, especially among
young people. To obtain more insight into the potential negative associations with problem-
atic social media use in Dutch early adolescents, we assessed its relation to self-reported
well-being. We conducted a cross-sectional study with 585 students in their final year
of primary school (11-12 years old) who completed a questionnaire during school hours.
We examined the association between problematic social media use and psychosomatic
complaints, as well as general life satisfaction and whether perceived social support and
sex moderated these associations. Problematic social media use was associated with lower
general life satisfaction, as well as all psychosomatic complaints, with the strongest asso-
ciation for having a bad mood or feeling irritated (OR = 3.08, 99% CI = 2.05—4.63). Most
associations were not moderated by perceived social support or sex. Our findings indicate
that the well-being of early adolescents may be affected by problematic social media use
already in primary school. The association persisted regardless of the amount of perceived
social support, and without strong gender differences. This suggests that the potential
for limiting the potential negative consequences of problematic social media use through
increasing social support is limited.

Keywords: social media; primary school; mental health; physical health; well-being

1. Introduction

Worldwide, social media use has rapidly increased over the past decade [1]. On
average, people worldwide spend approximately 2.5 h per day on social media and use
over seven different social media platforms each month. In the Netherlands, this trend
is also visible, where social media are particularly popular among young people [2]. A
clear generational divide in media use is evident, with traditional media such as printed
newspapers and television seeing a decline [3], while high-visual social media platforms
like Snapchat and Instagram are seeing increased usage among young people [4].
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The increase in social media use is also reflected in the rise of problematic social
media use in the Netherlands, especially among primary-school girls, which saw a more
than twofold increase from 2017 to 2021 [5]. Problematic social media use characterizes
individuals who experience addiction-like symptoms as a result of their social-media use [6].
It is different from excessive use of social media, typically defined solely on the basis of the
hours of use [7]. Examples of detrimental effects that can occur as a result of preoccupation
with and compulsion toward excessively engaging in social media platforms are feeling
restless, stressed, or irritated when (not) having access to social media, or neglecting other
tasks to spend more time on social media. In primary schools, 18.1% of eighth-grade
students reported being in contact through social media throughout the day, and about 30%
reported that they frequently could not think about anything other than their next social
media session. Additionally, over 40% admitted to using social media often as a means
of avoiding unpleasant thoughts, while 12.5% reported regularly having arguments with
others about their social media usage [5].

Reasons for early adolescents to use social media are, for example, to connect with
friends and family, fit in, feel happy, or reduce stress [8-10]. Although there are some posi-
tive associations with using social media, numerous studies also report on the downsides of
social media use, since problematic social media use has been associated with worse mental
health and well-being [11,12]. Possible explanations for this relationship include the risk
of being cyberbullied; social comparison; observing triggering posts, and the prevalence
of filtered images on social media platforms, which can be harmful for body image and
self-esteem [13-15].

Despite extensive research on the association between social media use and mental
health, several knowledge gaps remain. For example, the relationship with physical health
complaints, such as having a headache or backache, has not been thoroughly explored [16,17].
For instance, poor posture while using social media on electronic devices, along with
exposure to (blue) light, may lead to physical health issues. Additionally, if social media
use negatively affects mental health, it may also have consequences for physical health [18].
Furthermore, a decline in mental and physical health could lead to reduced life satisfaction.

Given the frequent use of social media, gaining insights into these associations is cru-
cial, especially since reported psychosomatic complaints among primary-school students
have increased over the past years [5]. This raises the question whether the increase in
social media use is a possible explanation for the increase in psychosomatic complaints.
It is especially important to explore this relation in primary-school students, since habits
are already formed at a young age [19], and if problematic social media use is related to
adverse health consequences, this might also impact their health later in life [20]. Moreover,
both mental and physical health are important for educational performance [21-23]. An un-
favorable association with problematic social media use would not only have implications
for early adolescents’ health, but likely also for their academic career.

Additionally, although the relationship between social media use and mental health
has been examined and observed in many studies, there is a significant knowledge gap
regarding factors that might influence the impact of social media use [24]. It is possible
that the impact of social media use varies depending on individual characteristics, e.g.,
seX, as these might moderate its influence, resulting in varying effects for different people.
Another moderating factor might be perceived social support, since evidence shows a
negative relation between perceived social support and psychosomatic complaints [25,26].
For somatic complaints, the negative association with perceived social support is mainly
explained by the mediating role of depressive symptoms and emotional self-efficacy [27].
The positive association between perceived social support and psychosocial health can be
partly explained by better self-esteem [28]. Attachment theory research emphasizes the
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importance of emotional bonds between caregivers and their children, traditionally focus-
ing on parent—child relationships. Teachers often serve as secondary attachment figures,
providing emotional security and support when parents are absent. These attachment-
like bonds with teachers can significantly contribute to children and young adolescents’
emotional and developmental outcomes, complementing the primary attachments formed
with parents [29]. This connection between social support and both mental and physical
health prompts the question whether social support could moderate the potential negative
effects of social media use. Perceived high social support may serve as a buffer against
the potential negative effects of social media use, so that early adolescents with strong
social support may experience less psychosomatic complaints compared to those with low
perceived social support.

A deeper understanding of these links is needed to equip schools, policymakers, and
other stakeholders with relevant information, and to support them in decision-making
regarding social media. Therefore, to contribute to the existing literature on the impact of
social media use, we aimed to answer two research questions: (1) To what extent is prob-
lematic social media use related to well-being, operationalized as having psychosomatic
complaints and general life satisfaction, in primary-school students in the Netherlands?
(2) To what extent are these relationships moderated by perceived support from family,
friends, teachers, and classmates, and sex at birth? We hypothesize that problematic social
media use is negatively associated with well-being, but that the associations are weaker in
students who perceive high social support from family, friends, classmates, or teachers. For
sex at birth, we hypothesize that associations are stronger for girls.

2. Materials and Methods

This study took place as part of the Early Predictors of School Success (EPoSS) project.
The study was approved by the Ethical Review Committee Inner City faculties of Maastricht
University (ERCIC, ERCIC_503_16_11_2023).

2.1. Study Design, Study Population, Recruitment, and Data Collection

We conducted a cross-sectional study. Schools were recruited across the Netherlands
from November 2023 to January 2024, with emails sent to all school boards nationwide.
In the rare case where email addresses were unavailable, we sent a letter. School boards
can oversee multiple schools, and the number of schools invited within each school board
varied. Additionally, special-education schools, i.e., those that provide education to stu-
dents with various disabilities, were excluded from participation. After a few weeks, a
reminder email was sent. To enhance recruitment, we promoted the study on the National
Educational Research Organisation (NRO)’s social media pages and created a website and
flyer to inform school staff, parents, and students.

Data collection took place between January and April 2024. A few weeks prior to data
collection, parents and caregivers were notified by the school about the study and provided
with an informed consent form, typically via email or a communication portal. Completed
consent forms were sent directly to Maastricht University, which then notified the school of
participating students. Within the participating schools, all students in their final year of
primary education, i.e., eighth grade (around 11 or 12 years old), were able to participate if
one parent or caregiver gave consent through digital IC forms. No reimbursements were
offered to students, parents, or school staff for their participation.

The students completed a digital questionnaire about their lifestyle and health during
school hours. Researchers were not present. The median time students took to fill out the
questionnaire was about 31 min. In total, we received 647 questionnaires. In case students
filled out the questionnaire twice, we supplemented the data from the first questionnaire
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with information from the second questionnaire when applicable (N = 7). Additionally,
we excluded students who did not give consent (N = 13), students without any data
(N = 13), students who reported being in a different grade (N = 1), questionnaires filled
out by (individuals assumed to be) teachers (N = 5), and students who could not be linked
to the IC forms (N = 23). Finally, data from 585 primary-school students in their final
year of primary education of 54 primary schools were included in our analysis. This was
around 37% of the total invited population across all participating schools. As presented in
Figure 1, we had a broad geographical coverage of the Netherlands and included schools
in all twelve regions.

Schools
10

8

6
4
2
0

Figure 1. Number of participating schools per region in the Netherlands.

After data collection, encrypted data were securely stored at Statistics Netherlands
(CBS). This allowed for individual-level linkage with data from the Netherlands Cohort
Study on Education (NCO), using students’ sex, date of birth, and address. The NCO
dataset provided information about students’ background characteristics (highest ed-
ucational attainment of the parents, household income, and having a migration back-
ground) [30].

2.2. Measurements
2.2.1. Problematic Social Media Use

A shortened version of the Compulsive Internet Use Scale (CIUS) was used to measure
problematic social media use, where internet use was replaced with social media use [31].
Some questions were slightly adapted to make them more suitable for primary-school
students. This scale included questions about having difficulties in reducing social media
usage; external suggestions to spend less time on social media; preferring social media over
in-person interactions; feeling restless, stressed, or irritated when not using social media
or their phone; neglecting other tasks, like homework, in favor of social media; and using
social media when feeling bad. For this study, we added two additional questions: one
about using social media shortly before sleeping; and another about experiencing stress,
irritation, or annoyance when using social media. Responses were rated on a 5-point scale,
from never (0) to very often (4). The average score across all questions was calculated,
with scores ranging from 0 to 4. Higher scores indicated higher problematic social media
use. The internal consistency of the scale was tested for this study using Cronbach’s alpha,
which was 0.83, indicating good consistency among the items.

2.2.2. Outcomes

We examined the frequency of various psychosomatic complaints experienced by stu-
dents in the six months preceding filling out the questionnaire. Psychosomatic complaints
involve both psychological (i.e., mental health) and somatic (i.e., physical) complaints
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without a known cause or any assumptions about their origin. The term “psychosomatic’
underscores the interplay between the mind (psyche) and the body (soma) [32,33]. These
complaints included having a headache, stomachache, backache, feelings of unhappiness,
having bad moods or feeling irritated, feeling nervous, feeling dizzy, feeling nauseous,
having concentration difficulties, having trouble falling asleep, sleeping bad, and expe-
riencing daytime fatigue. For each complaint, we used a 5-point Likert scale with the
following response options: ‘almost every day’, ‘more than once a week’, “almost every
week’, “almost every month’, and ‘almost never or never’. We categorized these variables
as binary outcomes (0/1), where a value of 1 indicated that the student experienced the
psychosomatic complaint multiple times a week. The used question on psychosomatic
complaints was created for the Health Behaviour in School-aged Children (HBSC) study,
with some additional complaints [34,35]. The applied binary classification is also utilized
by the HBSC study, but it is applied to all psychosomatic complaints collectively [5]. Since
our goal was to explore the association between problematic social media use and individ-
ual psychosomatic complaints, we applied the classification to each complaint separately.
Additionally, we assessed students” general life satisfaction by asking them to rate their life
on a scale from 0 to 10, where 0 represented the worst life imaginable, and 10 represented
the best. This rating was included as a continuous outcome. General life satisfaction is a
valuable variable for primary-school students since it captures well-being across a broad
spectrum, from one extreme to the other [36].

2.2.3. Potential Moderators

We examined perceived family support and support from friends as potential moder-
ators in our study. Both variables were assessed through four statements, as used in the
HBSC study as well, with slight adaptations [5]. Responses were rated on a scale from
1 (strongly disagree) to 7 (strongly agree). For family support, the statements evaluated
whether family members really tried to help the student, whether the student received the
necessary support and help at home, whether the student was able to talk about problems
at home, and whether family members supported them in decision-making. If a student
lived in multiple households, the questions were directed at the household where the
student spent the majority of their time. Regarding friend support, the statements focused
on whether friends genuinely tried to help the students, whether the students could rely on
friends when things went wrong, whether they had friends with whom they could share
everything, and whether they could talk with friends about their problems. The scores for
each set of statements were averaged, and those above 5.5 were classified as high perceived
social support from family and friends, consistent with the cut-off points used in the HBSC
study [5].

We also included the relationship with teachers, as well as the dynamics among
classmates. For both variables, three statements were provided using a 5-point Likert scale
to measure responses, ranging from completely agree to completely disagree. Completely
disagree was scored as 1, and completely agree as 5. The (slightly adapted) statements were
also from the HBSC study [5]. The teacher-related questions evaluated whether students
felt accepted by their teachers, whether they perceived their teachers cared about them, and
whether they trusted their teachers. The questions regarding classmates assessed whether
classmates enjoyed being together, whether students found their classmates to be friendly
and helpful, and whether they felt accepted by their classmates. For each set of questions,
total scores were calculated and divided by three to obtain an average score. Scores above
3.5 were classified as having a good relationship with teachers and experiencing good
dynamics among classmates [5]. We will refer to these variables as support from teachers
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and support from classmates. Lastly, we also examined whether associations differed based
on sex at birth, i.e., boys and girls.

2.2.4. Covariates

The following covariates were included in our study: sex at birth (boy/girl, except
when included as a moderator), having a migration background (yes, i.e., having at least
one parent who was born outside the Netherlands/no), household income (low/medium
or high), and highest educational attainment of the parents (low/medium or high). Infor-
mation regarding the household income and parental education was obtained from the
preliminary NCO dataset from school year 2021-2022, as this dataset offered the most recent
available data. In case parents had different household incomes (e.g., because they are sepa-
rated), we included the higher income for the analysis. Household incomes below the 75th
percentile were categorized as low /medium, and household incomes at or above the 75th
percentile were classified as high. The highest educational attainment of the parents was
classified according to the Standard Education Classification (in Dutch, Standaardonderwijs
Indeling) from Statistics Netherlands [37]. Information about migration background was
also retrieved from the NCO dataset. We included all covariates dichotomously in our
analysis model to prevent insufficient group sizes.

2.3. Statistical Analysis

RStudio version 4.4.0 was used to analyze the data [38]. Missing values (presented in
Table Al in Appendix A) were addressed through multiple imputations, with 10 imputa-
tions and 30 iterations. The mice package [39] was used to impute missing values using
logistic regression and predictive mean matching. Following imputation, we conducted
linear and logistic regression analyses to examine the relationship between problematic
social media use and psychosomatic complaints, as well as general life satisfaction. To ex-
plore whether this relationship varied based on the level of perceived support from family,
friends, teachers, and classmates, we included interaction terms between problematic social
media use and perceived support variables in separate models. For significant interactions
(p < 0.1), stratified analyses were conducted. All analyses were adjusted for covariates,
as detailed in the covariates section. For logistic regression analyses, we calculated Odds
Ratios (ORs). We reported 99% confidence intervals and whether p-values were below 0.1,
0.05, and 0.01.

3. Results
3.1. Descriptive Statistics

For the current study, data of 585 eighth-grade students were analyzed. Within our
study sample of 585 students, 49.3% of them were born a boy, 13.7% had a migration
background, 63.0% had a high household income, and 70.0% had at least one parent with
high educational attainment. Students reported on average a score of 1.34 for problematic
social media use on a scale ranging from 0 to 4. For the psychosomatic complaints, the
percentage of students reporting symptoms multiple times a week varies by complaint,
ranging from 7.6% to 30.5%. The psychosomatic complaints that were reported most
often to occur multiple times a week were having trouble falling asleep (30.5%), having
concentration difficulties (24.6%), and experiencing daytime fatigue (23.6%). Psychosomatic
complaints that were reported least often were feeling nauseous (7.6%), having a backache
(8.1%), and feeling dizzy (8.8%). In Figure 2, we present an overview of the number of
students by complaint count. In total, 41.9% reported having 0 complaints multiple times a
week, 38.2% reported having 1-3 complaints multiple times a week, and 19.9% reported
having more than 3 complaints multiple times a week. Additionally, for support, 89.7% of
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students perceived support from their family to be high, while for friends, this was 66.2%.
Support from teachers was perceived as high by 86.3% of students, and 80.8% experienced
high support from classmates.
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Figure 2. The number of students by complaint count. Note: A student was considered to have a
complaint if they reported experiencing it multiple times a week. We included data of 544 students;
41 students had one or more missing values for the psychosomatic complaints.

Background characteristics did not differ between boys and girls (Table 1). However,
girls scored higher on problematic social media use (1.44 vs. 1.24, p < 0.01) and graded
their general life satisfaction lower (7.71 vs. 8.19, p < 0.01). For several psychosomatic
complaints, girls more often reported experiencing them multiple times a week, i.e., having
a headache (16.2% vs. 8.7%, p = 0.02), having a stomachache (14.9% vs. 6.1%, p < 0.01),
feeling unhappy (12.9% vs. 7.6%, p = 0.05), having a bad mood or feeling irritated (25.3%
vs. 15.6%, p < 0.01), feeling nervous (18.3% vs. 9.7%, p < 0.01), feeling dizzy (12.5% vs. 5.1%,
p < 0.01), feeling nauseous (10.5% vs. 4.7%, p = 0.02), and having trouble falling asleep
(33.6% vs. 26.3%, p = 0.07). Additionally, girls perceived support from friends more often
as high compared to boys (72.2% vs. 59.9%, p < 0.01). An overview of the missing values is
presented in Table Al in Appendix A.

Table 1. Descriptive statistics of a subsample of Dutch primary-school students in the eighth grade
(N = 585).

Variable Total (N =585 1) Boys (N = 286) Girls (N = 294)
Age in years (mean (SD)) 11.4 (0.51) 11.4 (0.51) 11.3 (0.52)
Having a migration background (%) 13.7 14.8 12.8
Household income (% high) 63.0 59.3 66.3
Highest parental educational attainment (% high) 68.3 68.5 68.0
Problematic social media use (mean (SD); range 0—4) 1.34(0.77) 1.24 (0.75) 1.44 (0.78) ***
Psychosomatic complaints (% more than weekly)
Headache 12.4 8.7 16.2 #**
Stomachache 10.7 6.1 14.9 ***
Backache 8.1 6.5 9.4
Feeling unhappy 10.3 7.6 12.9*
Having a bad mood or feeling irritated 20.6 15.6 25.3 ***
Feeling nervous 14.1 9.7 18.3 ***
Feeling dizzy 8.8 5.1 12.5 ***
Feeling nauseous 7.6 4.7 10.5 **
Having concentration difficulties 24.6 21.7 26.4
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Table 1. Cont.

Variable Total (N =585 1) Boys (N = 286) Girls (N = 294)
Having trouble falling asleep 30.5 26.3 33.6 *
Sleeping bad 20.0 18.4 20.8
Experiencing daytime fatigue 23.6 21.4 24.7
General life satisfaction (mean (SD); range 1-10) 7.94 (1.5) 8.19 (1.37) 7.71 (1.51) ***
Family support (% high) 89.6 89.3 90.2
Support from friends (% high) 66.2 59.9 72.2 %%
Teacher support (% high) 86.3 84.6 88.2
Support from classmates (% high) 80.8 83.6 78.3

! There were five missing values for sex at birth. Comparison between boys and girls: * p < 0.1, ** p < 0.05, and
Ea
p<0.01.

3.2. Association Between Problematic Social Media Use and Well-Being

We examined the association between problematic social media use and having psy-
chosomatic complaints multiple times a week, for every complaint separately. Results
are presented in Figure 3. ORs ranged from 1.70 to 3.08, indicating that students who
score on average one point higher on the social media scale are approximately two to
three times as likely to experience the psychosomatic complaint. The strongest associations
were identified for having a bad mood or feeling irritated (OR = 3.08, 99% CI = 2.05-4.63),
feeling nauseous (OR = 2.77, 99% CI = 1.60—4.80), having a backache (OR = 2.70, 99%
CI =1.57-4.63), and having concentration difficulties (OR = 2.63, 99% CI = 1.81-3.82). For
general life satisfaction, we observed a significant negative association (B = —0.65, 99%
CI = —0.85; —0.44, p < 0.01) with problematic social media use.
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Figure 3. The association between problematic social media use and psychosomatic complaints
(N = 585). Note: Problematic social media use is included as a continuous variable, ranging from 0 to
4. Odds ratios are presented for having the psychosomatic complaint multiple times a week, including
the 99% confidence interval (CI). All analyses are adjusted for covariates, i.e., sex, household income,
highest educational attainment of the parents, and having a migration background. The parameters
for these covariates are not presented. p-values were below 0.01 for all outcomes.

3.3. Moderation by Perceived Social Support and Sex

In the next step, we examined whether the observed associations between problematic
social media use and psychosomatic complaints, as well as general life satisfaction, differed
for students who perceived social support as high compared to low. An overview of all
results is presented in Tables A2-A7 in Appendix A. For significant interaction effects, strat-
ified analyses are presented in Tables 2 and 3. Perceived social support did not moderate
the association for most outcomes, except for a few: Perceiving support from family as low
weakened the association between problematic social media use and having a headache
(high family support: OR = 2.35 (1.40-3.94); low family support: OR = 1.11 (0.43-2.88)),
having a bad mood or feeling irritated (high family support: OR = 3.61 (2.24-5.84); low
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family support: OR = 1.51 (0.57—4.00)), and experiencing daytime fatigue (high family
support: OR = 2.49 (1.63-3.80); low family support: OR = 1.22 (0.54-2.77)). Sex moderated
the associations between problematic social media use and having trouble falling asleep.
We observed a stronger association for girls compared to boys (boys: OR = 1.48; girls:
OR =2.65).

Table 2. Stratified analysis for the role of social support in moderating the association between
problematic social media use and psychosomatic complaints (N = 585).

Having a Bad Mood or N . .
Headache Feeling Irritated Experiencing Daytime Fatigue
OR (99% CI)
Family support Intercept 0.02 (0.01-0.07) *** 0.03 (0.01-0.08) *** 0.07 (0.03-0.15) ***
(high) Problematic social media use 2.35 (1.40-3.94) *** 3.61 (2.24-5.84) *** 2.49 (1.63-3.80) ***
Family support Intercept 0.15 (0.01-1.58) ** 0.08 (0.01-1.16) 0.56 (0.08-3.72)
(low) Problematic social media use 1.11 (0.43-2.88) 1.51 (0.57-4.00) 1.22 (0.54-2.77)

Note: Problematic social media use is included as a continuous variable, ranging from 0 to 4. The outcomes
are included as binary variables, where a value of 1 indicates that the student experienced the psychosomatic
complaint multiple times a week. All analyses are adjusted for covariates, i.e., sex, household income, highest
educational attainment of the parents, and having a migration background. The parameters for these covariates
are not presented. ** p-value < 0.05, and *** p-value < 0.01. Results are presented as Odds Ratios (ORs), including
the 99% confidence interval (CI).

Table 3. Stratified analyses for the role of sex in moderating the association between problematic
social media use and psychosomatic complaints (N = 585).

Having Trouble Falling Asleep
B (99% CI)

Bovs Intercept 0.24 (0.11-0.55) ***
y Problematic social media use 1.48 (0.90-2.43) **
Girl Intercept 0.11 (0.04-0.26) ***
1S Problematic social media use 2.65 (1.63-4.31) ***

Note: Problematic social media use is included as a continuous variable, ranging from 0 to 4. The outcome is
included as a binary variable, where a value of 1 indicates that the student experienced the psychosomatic
complaint multiple times a week. The analysis is adjusted for covariates, i.e., household income, highest
educational attainment of the parents, and having a migration background. The parameters for these covariates
are not presented. ** p-value < 0.05, and *** p-value < 0.01. Results are presented as Odds Ratios (ORs), including
the 99% confidence interval (CI).

4. Discussion

The aim of the current study was to examine to what extent problematic social media
use is related to psychosomatic complaints and general life satisfaction among primary-
school students in the Netherlands, and whether the association differs depending on
perceived social support. We found that problematic social media use was associated with
all included outcomes, i.e., having a headache, stomachache, backache, feeling unhappy,
having a bad mood or feeling irritated, feeling nervous, feeling dizzy, feeling nauseous,
having concentration difficulties, having trouble falling asleep, sleeping bad, daytime
fatigue, and general life satisfaction.

The ORs ranged from 1.70 for feeling dizzy to 3.08 for having a bad mood or feeling
irritated, indicating that there were small-to-medium associations [40]. This indicates that
students who score one point higher on the scale for problematic social media use are more
than three times as likely to report having a bad mood or feeling irritated multiple times a
week. Overall, it appears that students who score higher on problematic social media use
have both lower mental and physical health. These results are particularly concerning when
considering the young age of our study population. Childhood is an important period for
habit formation and learning [19], and health conditions experienced during this stage can
track into adulthood [20]. Moreover, it was noteworthy that for the complaints that were
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least frequently reported, i.e., feeling nauseous and having a backache, we identified the
strongest association with problematic social media use, besides having a bad mood or
feeling irritated. While causal mechanisms cannot be implied from our analyses, it is worth
exploring in future studies whether problematic social media use might indeed contribute
to the occurrence of rare psychosomatic complaints in this age group.

Our findings are consistent with the existing literature. Previous studies also identified
significant negative associations between social media use and multiple outcomes, such as
mental health, sleep quality, and headaches [17,41]. While the study of Alonzo et al. [41]
focused on youth aged 16 years and older, our study confirms that social media use is also
associated with psychosomatic complaints in younger age groups, and this finding has
implications for prevention policies. The review by Bozzola et al. [18] included mostly
studies that focused on mental health, while only three out of the sixty-eight included
studies included headache as an outcome. One of the explanations for having more trouble
falling asleep and sleeping bad is that using electronic devices before bedtime can negatively
influence the production of melatonin [42]. Sleep disturbance can in turn cause daytime
fatigue, but is also related to multiple mental health disorders, such as depression [43].
Additionally, many social media platforms are designed to promote addictive behavior [44],
therefore probably causing students to spend more time on social media than intended.
This extended time spent on social media, combined with improper posture during the use
of devices to use social media might cause backaches and headaches [45]. A qualitative
study among adolescents with depression highlighted the potential risks of social media for
worsening well-being. Factors that were discussed were observing positive posts of others,
e.g., seeing others hanging out or having fun together; social comparison; triggering posts;
or the risk of oversharing, which may lead to being cyberbullied or feeling embarrassed [14].

It is noticeable that unfavorable associations were observed between problematic
social media use and all included psychosomatic complaints, as well as general life sat-
isfaction. It is possible that these psychosomatic complaints are interrelated and may
causally influence each other. For example, early adolescents who more often experience
stomachaches or headaches might more often have difficulties falling asleep because of
the pain, causing them to feel more tired during the day and have more concentration
difficulties. In addition, sleep is also important for the regulation of emotions, as a deficit
can cause more negative emotions [46]. It is possible that the lower observed general life
satisfaction is a consequence of the more frequent occurrence of physical and mental health
complaints, but it is also possible that problematic social media use has a direct influence
on life satisfaction, for example, due to social comparison. Future research should examine
whether the association between problematic social media use and general life satisfaction
is mediated by decreased health.

Besides the observed mental and physical health concerns of problematic social media
use, these psychosomatic complaints might also have a negative influence on students’
academic careers. Students who experience more physical health problems and have lower
well-being, as well as students who have more issues with concentration and have worse
sleep quality, perform generally worse in school [47-50]. For example, a recent study
from the Programme of International Student Assessment (PISA) shows that educational
performance of Dutch secondary school students has decreased over the past decade,
especially for reading skills [51]. During this period, (problematic) social media use has
strongly increased [2].

Another aim of the current study was to examine whether this association can differ
depending on the level of perceived social support. Although a few associations were mod-
erated by social support, most outcomes showed no significant differences in associations
between students who perceive social support as high or low. This shows how concern-



Int. J. Environ. Res. Public Health 2025, 22,131 11 0of 18

ing the influence of social media use may be, since associations appear to be present for
eighth-grade students, regardless of their social support. Nevertheless, a few associations
were moderated by perceived social support from family, which appeared more important
for influencing the associations than support from teachers, friends, and classmates. The
association between problematic social media use and having a headache, having a bad
mood or feeling irritated, and experiencing daytime fatigue weakened for students who
perceived social support from family to be low. This was not in line with our hypothesis.
Our results showed that students with low family support experience psychosomatic com-
plaints more often in general. It is possible that early adolescents who have less supportive
home environments already face concerns that may affect their well-being, while early
adolescents with high family support have more room to be negatively affected by their
problematic social media use. It is also possible that social media provides early adolescents
with low family support a means to escape from their home environment and seek online
support from peers and friends. Additionally, our findings showed that girls reported
lower general life satisfaction and more often had psychosomatic complaints compared
to boys. This was in line with the existing literature [5]. However, associations between
problematic social media use and these psychosomatic complaints were not stronger for
girls, except for having trouble falling asleep.

The findings of our study indicate how concerning the popularity of social media
among primary-school students is. Although more research is needed to examine the
directionality, increased awareness among students and their parents is needed about
the potential risks of problematic social media use for these students. Even though most
popular social media platforms have age restrictions, i.e., prohibiting adolescents under
13 from creating accounts [9], a study by CBS from 2019 revealed that nearly the entire
population in the Netherlands aged 12 to 45 years old uses social media [3]. Despite the
existence of age restrictions, it is very easy to create an account if you are too young ac-
cording to user guidelines. Because of the concerning associations with many physical and
mental health complaints, supervision on the apps should be strengthened. Additionally,
awareness of the potential risks of social media use needs to be raised among parents.
Early adolescents should also be educated about the potential dangers of social media
use, potentially through schools. For instance, the Dutch Healthy School program, which
is widely adopted across schools in the Netherlands, also provides support to schools
in stimulating responsible media use among primary-school students [52]. Additionally,
governments can play a crucial role by implementing laws aimed at reducing addictive
features and mechanisms built into social media platforms, further protecting young users
from harm. For example, since the school year 2024-2025, phones have been prohibited
during classes in primary schools in the Netherlands. This might reduce (problematic) the
social media use of students.

Limitations and Directions for Future Research

The current study contributed to the existing literature on the association between
problematic social media use and health indicators, while also examining the potential
influence of perceived social support and sex differences. Moreover, our study had good
geographical coverage of schools in the Netherlands. A notable strength of the current
study was the use of recent data from eighth-grade students, while including a broad range
of outcomes. In particular, the association with physical health complaints has not been
studied to a great extent to this date, as well as the moderation by individual and contextual
factors. Therefore, this study provides timely insights into a rapidly evolving topic.

However, the current study also had several limitations that should be taken into
account. One limitation was its cross-sectional design, which restricts the ability to draw
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conclusions about causality and the direction of relationships between variables. For
example, it is possible that early adolescents who have more difficulties falling asleep
have a higher problematic social media use, instead of the other way around. Future
studies should explore directionality. Moreover, we had to obtain active, informed consent
from parents or caregivers. Therefore, we only included data of around 37% of invited
students, and doing so potentially resulted in selection bias. Our study sample had
relatively fewer students with a migration background and parents with a low/medium
educational attainment compared to the total study population within the participating
schools, as well as all eighth-grade students in the Netherlands. For this comparison,
we used preliminary data of eighth-grade students in 20212022, since these were the
most recent available data. The difference between our study sample and the total study
population might be a consequence of using solely Dutch recruitment materials and only
providing a Dutch questionnaire, as well as an extensive IC-form. Therefore, we assume
the generalizability to early adolescents from lower-SES families and early adolescents
with a migration background to be limited. To increase the number of participants, future
studies could use recruitment materials or questionnaires in different languages, or use
different recruitment strategies, such as verbal, instead of written, recruitment. Additionally,
students participating in our study also completed an end-of-primary-school test, with
the data expected to be available in 2025. This presents an immediate opportunity to
examine whether problematic social media use is indeed associated with lower educational
performance. Based on the current findings, we hypothesize that problematic social media
use is related to both lower well-being and worse educational performance.

5. Conclusions

Our findings indicate that among early adolescents in the final year of primary school,
problematic social media use is unfavorably associated with a variety of psychosomatic
complaints, as well as general life satisfaction, indicating that well-being may be affected by
social media use. These results are particularly worrying given the young age of our study
population. The association between problematic social media use and well-being persisted
regardless of the amount of perceived social support, and without consistent differences
between boys and girls. Given the well-established association between well-being and
educational performance, our findings indicate that problematic social media use might
interfere with educational performance. Stakeholders, such as students, parents, schools,
and policymakers, should be informed about the potential risks of social media use.
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Appendix A

Table Al. An overview of the missing values '.

Variable Total (N = 585) 2 Boys (N = 286) Girls (N =294)
Having a migration background 88 (15.0%) 43 (15.0%) 44 (15%)
Household income 91 (15.6%) 45 (15.7%) 45 (15.3%)
Highest parental educational attainment 137 (23.4%) 67 (23.4%) 69 (23.5%)
Problematic social media use 37 (6.3%) 18 (6.3%) 19 (6.5%)
Psychosomatic complaints
Headache 13 (2.2%) 9 (3.1%) 4 (1.4%)
Stomachache 13 (2.2%) 8 (2.8%) 5 (1.7%)
Backache 17 (2.9%) 9 (3.1%) 8 (2.7%)
Feeling unhappy 24 (4.1%) 9 (3.1%) 15 (5.1%)
Having a bad mood or feeling irritated 16 (2.7%) 10 (3.5%) 6 (2.0%)
Feeling nervous 19 9 (3.1%) 10 (3.4%)
Feeling dizzy 16 (2.7%) 9 (3.1%) 7 (2.4%)
Feeling nauseous 16 (2.7%) 9 (3.1%) 7 (2.4%)
Having concentration difficulties 16 (2.7%) 10 (3.5%) 6 (2.0%)
Having trouble falling asleep 17 (2.9%) 8 (2.8%) 8 (2.7%)
Sleeping bad 20 (3.4%) 9(3.1%) 11 (3.7%)
Experiencing daytime fatigue 17 (2.9%) 10 (3.5%) 7 (2.4%)
General life satisfaction 23 (3.9%) 10 (3.5%) 12 (4.1%)
Family support 15 (2.6%) 6 (2.1%) 9 (3.1%)
Support from friends 17 (2.9%) 7 (2.4%) 9 (3.1%)
Teacher support 37 (6.3%) 20 (7.0%) 15 (5.1%)
Support from classmates 43 (7.4%) 24 (8.4%) 18 (6.1%)
1 Missing values also include the answer category ‘I'd rather not say’. 2 There were five missing values for sex

at birth.

Table A2. The role of family support in moderating the association between problematic social media
use and psychosomatic complaints (N = 585).

Headache Stomachache Backache Feeling Unhappy
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.02 (0.01-0.07) *** 0.03 (0.01-0.08) *** 0.01 (0.00-0.04) *** 0.02 (0.00-0.06) ***
Problematic social media use 232 1.39-3.88) *** 2.09 (1.23-3.56) *** 3.10 (1.73-5.58) *** 255 (1.43-4.55) ***
Family support (low) 9.28 (1.31-65.76) *** 2.15 (0.15-30.19) 3.19 (0.15-69.39) 6.88 (0.63-75.13) **
Social media use x family support (low) 0.47 (0.17-1.29) * 0.75 (0.22-2.59) 0.49 (0.11-2.10) 0.71 (0.22-2.33)
Having a bad mood or feeling irritated Feeling nervous Feeling dizzy Feeling nauseous
OR 99% CIL OR 99% CI OR 99% CIL OR 99% CI
Intercept 0.03 (0.01-0.07) *** 0.03 (0.01-0.07) *** 0.02 (0.01-0.07) *** 0.01 (0.00-0.04) **+*
Problematic social media use 3.58 (2.23-5.75) *** 251 (1.55-4.08) *** 1.69 (0.97-2.96) ** 2.67 (1.44-4.93) **
Family support (low) 572 (0.75-43.79) ** 2.76 (0.30-25.70) 0.92 (0.05-18.64) 1.40 (0.06-33.36)
Social media use x family support (low) 0.42 (0.15-1.20) ** 0.76 (0.26-2.21) 1.04 (0.26-4.13) 1.02 (0.26-4.07)
Having concentration difficulties Having trouble falling asleep Sleeping bad Experiencing daytime fatigue
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.09 (0.04-0.18) *** 0.14 (0.07-0.27) *** 0.08 (0.04-0.17) *** 0.07 (0.03-0.15) ***
Problematic social media use 249 (1.65-3.77) *** 1.95 (1.35-2.82) *** 2.09 (1.37-3.19) *** 248 (1.63-3.77) ***
Family support (low) 1.04 (0.10-10.64) 2,60 (0.45-15.04) 9.06 (1.52-53.96) *** 7.08 (1.29-38.83) *+*
Social media use x family support (low) 1.19 (0.38-3.74) 0.88 (0.34-2.29) 0.56 (0.22-1.39) 0.51 (0.21-1.25) *

Note: Problematic social media use is included as a continuous variable, ranging from 0 to 4. The outcomes
are included as binary variables, where a value of 1 indicates that the student experienced the psychosomatic
complaint multiple times a week. All analyses are adjusted for covariates, i.e., sex, household income, highest
educational attainment of the parents, and having a migration background. The parameters for these covariates
are not presented. * p-value < 0.1, ** p-value < 0.05, and *** p-value < 0.01. Results are presented as Odds Ratios
(ORs), including the 99% confidence interval (CI).
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Table A3. The role of support from friends in moderating the association between problematic social

media use and psychosomatic complaints (N = 585).

Headache Stomachache Backache Feeling Unhappy
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.03 (0.01-0.10) *** 0.03 (0.01-0.09) *** 0.02 (0.00-0.07) *** 0.01 (0.00-0.06) ***
Problematic social media use 2.17 (1.23-3.81) *+* 1.86 (1.01-3.43) **+ 2.18 (1.10-4.33) ** 3.02 (1.51-6.03) ***
Support from friends (low) 1.06 (0.19-5.97) 1.08 (0.19-6.27) 0.55 (0.05-6.50) 3.68 (0.54-25.16) *
Social media use x support
from friends (low) 0.92 (0.37-2.28) 117 (0.46-3.00) 1.65 (0.49-5.56) 0.67 (0.25-1.79)
Having a bad mood or . . . .
feeling irritated Feeling nervous Feeling dizzy Feeling nauseous
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.03 (0.01-0.08) *** 0.01 (0.00-0.05) *** 0.02 (0.00-0.06) *** 0.01 (0.00-0.04) ***
Problematic social media use 3.38 (1.97-5.80) *** 2.71 (1.42-5.15) *** 1.87 (0.99-3.51) ** 3.17 (1.65-6.12) ***
Support from friends (low) 2.11 (0.41-10.80) 459 (0.90-23.50) ** 1.97 (0.27-14.16) 1.66 (0.16-17.58)
Social media use x support
from friends (low) 0.76 (0.31-1.85) 0.76 (0.31-1.83) 0.76 (0.25-2.27) 0.70 (0.21-2.28)
Having concentration difficulties Having trouble falling asleep Sleeping bad Experiencing daytime fatigue
OR 99% CIL OR 99% CI OR 99% CI OR 99% CI
Intercept 0.07 (0.03-0.16) *** 0.15 (0.07-0.31) *** 0.10 (0.04-0.23) *** 0.08 (0.03-0.18) ***
Problematic social media use 2.73 (1.68—4.43) *** 1.79 (1.18-2.71) *** 1.83 (1.15-2.92) *** 2.28 (1.41-3.69) ***
Support from friends (low) 1.74 (0.47-6.46) 0.82 (0.24-2.78) 0.97 (0.23-4.01) 131 (0.35-4.93)
Social media use x support 0.86 (0.41-1.83) 131 (0.64-2.68) 121 (0.55-2.68) 0.99 (0.46-2.11)

from friends (low)

Note: Problematic social media use is included as a continuous variable, ranging from 0 to 4. The outcomes
are included as binary variables, where a value of 1 indicates that the student experienced the psychosomatic
complaint multiple times a week. All analyses are adjusted for covariates, i.e., sex, household income, highest
educational attainment of the parents, and having a migration background. The parameters for these covariates
are not presented. * p-value < 0.1, ** p-value < 0.05, and *** p-value < 0.01. Results are presented as Odds Ratios
(ORs), including the 99% confidence interval (CI).

Table A4. The role of teacher support in moderating the association between problematic social
media use and psychosomatic complaints (N = 585).

Headache Stomachache Backache Feeling Unhappy
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.03 (0.01-0.09) *** 0.03 (0.01-0.08) *** 0.01 (0.00-0.04) *** 0.02 (0.01-0.06) ***
Problematic social media use 2.10 (1.25-3.53) *** 1.91 (1.12-3.28) *** 2.98 (1.60-5.56) *** 2.65 (1.54-4.58) ***
Teacher support (low) 1.67 (0.18-15.90) 1.49 (0.10-21.15) 416 (0.30-57.76) 146 (0.06-33.74)
Social media use x teacher 0.87 (0.29-2.63) 1.05 (0.27-4.07) 0.55 (0.15-2.02) 0.87 (0.19-3.87)
support (low)
Ha‘g;%ﬁ;;ig; (éd or Feeling nervous Feeling dizzy Feeling nauseous
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.03 (0.01-0.08) *** 0.04 (0.01-0.10) *** 0.02 (0.00-0.05) *** 0.01 (0.00-0.04) ***
Problematic social media use 2.99 (1.87-4.77) *** 224 (1.37-3.69) *** 1.90 (1.07-3.39) *** 3.08 (1.63-5.80) ***
Teacher support (low) 1.39 (0.16-11.84) 0.11 (0.00-11.19) 533 (0.56-50.47) * 292 (0.14-62.14)
Social media use x teacher 1.00 (0.34-2.96) 262 (0.36-18.97) 051 (0.15-1.67) 0.58 (0.13-2.46)
support (low)
Having concentration difficulties Having trouble falling asleep Sleeping bad Experiencing daytime fatigue
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.07 (0.03-0.15) *** 0.14 (0.07-0.27) *** 0.10 (0.05-0.21) *** 0.07 (0.03-0.16) ***
Problematic social media use 2.65 (1.73-4.06) *** 1.92 (1.32-2.79) *** 1.92 (1.25-2.93) *** 2.28 (1.52-3.44) ***
Teacher support (low) 3.40 (0.64-17.97) * 1.36 (0.25-7.48) 0.96 (0.11-8.71) 2.60 (0.49-13.82)
Social media use X teacher 0.74 (0.30-1.78) 1.06 (0.43-2.62) 1.16 (0.40-3.35) 0.82 (0.34-1.97)
support (low)

Note: Problematic social media use is included as a continuous variable, ranging from 0 to 4. The outcomes
are included as binary variables, where a value of 1 indicates that the student experienced the psychosomatic
complaint multiple times a week. All analyses are adjusted for covariates, i.e., sex, household income, highest
educational attainment of the parents, and having a migration background. The parameters for these covariates
are not presented. * p-value < 0.1 and *** p-value < 0.01. Results are presented as Odds Ratios (ORs), including the
99% confidence interval (CI).
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Table A5. The role of support from classmates in moderating the association between problematic
social media use and psychosomatic complaints (N = 585).

Headache Stomachache Backache Feeling Unhappy
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.03 (0.01-0.10) *** 0.04 (0.01-0.11) *** 0.01 (0.00-0.06) *** 0.01 (0.00-0.06) ***
Problematic social media use 1.96 (1.09-3.55) *** 1.58 (0.89-2.80) ** 2.60 (1.29-5.23) *** 232 (1.15-4.70) ***
Support from classmates (low) 138 (0.22-8.73) 039 (0.04-3.88) 129 (0.11-15.20) 648 (0.97-43.32) **
Social media use x support from 1.05 (0.42-2.67) 1.95 (0.66-5.76) 1.01 (0.32-3.15) 0.93 (0.35-2.48)

classmates (low)

Having a bad mood or feeling irritated Feeling nervous Feeling dizzy Feeling nauseous

OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.03 (0.01-0.09) *** 0.02 (0.01-0.07) *** 0.02 (0.01-0.07) *** 0.01 (0.00-0.04) ***
Problematic social media use 272 (1.65-4.47) *** 261 (1.47-4.62) *** 173 (0.93-3.20) ** 3.00 (1.49-6.04) ***
Support from classmates (low) 235 (0.46-12.05) 345 (0.62-19.35) * 1.37 (0.16-11.49) 237 (0.20-27.61)
Social media use x support from 115 (0.47-2.82) 073 (0.30-1.79) 091 (0.30-2.75) 073 (0.24-2.30)
classmates (low)
Having concentration difficulties Having trouble falling asleep Sleeping bad Experiencing daytime fatigue
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.07 (0.03-0.16) *** 0.16 (0.08-0.30) *** 0.10 (0.04-0.22) *** 0.08 (0.03-0.17) ***
Problematic social media use 2.56 (1.63-4.03) *** 1.81 (1.22-2.69) *** 1.88 (1.19-2.98) *** 217 (1.39-3.38) ***
Support from classmates (low) 3.23 (0.79-13.21) ** 0.90 (0.22-3.73) 127 (0.26-6.20) 2.30 (0.55-9.53)
Social media use x support from 0.88 (0.41-1.90) 131 (0.60-2.83) 1.09 (0.48-2.48) 0.99 (0.46-2.13)

classmates (low)

Note: Problematic social media use is included as a continuous variable, ranging from 0 to 4. The outcomes
are included as binary variables, where a value of 1 indicated that the student experienced the psychosomatic
complaint multiple times a week. All analyses are adjusted for covariates, i.e., sex, household income, highest
educational attainment of the parents, and having a migration background. The parameters for these covariates
are not presented. * p-value < 0.1, ** p-value < 0.05, and *** p-value < 0.01. Results are presented as Odds Ratios
(ORs), including the 99% confidence interval (CI).

Table A6. The role of sex in moderating the association between problematic social media use and

psychosomatic complaints (N = 585).

Headache Stomachache Backache Feeling Unhappy
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.03 (0.01-0.13) *** 0.03 (0.01-0.13) *** 0.01 (0.00-0.07) *** 0.03 (0.01-0.11) ***
P “’k:‘ce’gfa“‘i;"“al 203 (0.94-4.39) ** 2.05 (0.89-4.71) ** 272 (1.19-6.23) *** 234 (1.09-5.02) ***
Sex (girl) 1.59 (0.30-8.48) 235 (0.37-14.95) 1.28 (0.16-10.24) 1.08 (0.17-6.69)
Social media use x 1.05 (0.42-2.62) 099 (0.36-2.70) 098 (0.34-2.84) 1.20 (0.45-3.16)
sex (girl)
Having a bad mood or feeling irritated Feeling nervous Feeling dizzy Feeling nauseous
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.03 (0.01-0.12) *** 0.04 (0.01-0.13) *** 0.03 (0.01-0.15) *** 0.01 (0.00-0.08) ***
P“’b:fe’g;“:ﬁfe"c‘al 3.07 (1.63-5.79) **+ 2.19 (1.12-4.28) *** 133 (0.52-3.37) 247 (0.98-6.24) **
Sex (girl) 1.53 (0.34-6.90) 1.20 (0.24-6.08) 1.38 (0.18-10.51) 1.36 (0.13-14.08)
Social media use x 1.01 (0.44-2.31) 123 (0.51-2.95) 143 (0.44-4.68) 1.20 (0.37-3.92)
sex (girl)
Having concentration difficulties Having trouble falling asleep Sleeping bad Experiencing daytime fatigue
OR 99% CI OR 99% CI OR 99% CI OR 99% CI
Intercept 0.07 (0.03-0.19) *+* 022 (0.10-0.48) *** 0.14 (0.06-0.33) *** 0.08 (0.03-0.20) ***
Problematic social 2.89 (1.66-5.02) *** 1.46 (0.89-2.41) * 157 (0.91-2.72) ** 244 (1.42-4.20) **
media use
Sex (girl) 139 (0.38-5.09) 051 (0.16-1.62) 047 (0.13-1.73) 1.21 (0.33-4.53)
S"““"Lemxe(‘;:i‘l;‘se * 0.84 (0.40-1.78) 1.85 (0.91-3.76) ** 1.61 (0.75-3.44) 0.90 (0.42-1.93)

Note: Problematic social media use is included as a continuous variable, ranging from 0 to 4. The outcomes are
included as binary variables, where a value of 1 indicated that the student experienced the psychosomatic
complaint multiple times a week. The analysis is adjusted for covariates, i.e., household income, highest
educational attainment of the parents, and having a migration background. The parameters for these covariates
are not presented. * p-value < 0.1, ** p-value < 0.05, and *** p-value < 0.01. Results are presented as Odds Ratios
(ORs), including the 99% confidence interval (CI).

Table A7. Potential moderators of the association between problematic social media use and psycho-
somatic complaints (N = 585).

General Life Satisfaction

B 99% CI
Model 1
Intercept 9.05 (8.71; 9.40) ***
Problematic social media use —0.65 (—0.85; —0.44) ***
Model 2

Intercept 9.07 (8.73; 9.40) ***
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Table A7. Cont.

General Life Satisfaction

B 99% CI
Problematic social media use —0.54 (—0.74; —0.33) ***
Family support (low) —2.04 (—3.08; —1.01) ***
Social media use x family support (low) 0.15 (—0.43;0.72)
Model 3
Intercept 9.18 (8.79; 9.57) ***
Problematic social media use —0.53 (—0.77; —0.29) ***
Support from friends (low) —0.45 (—1.12;0.23) *
Social media use x support from friends (low) —-0.17 (—0.60; 0.25)
Model 4: Teacher support
Intercept 9.15 (8.79; 9.51) ***
Problematic social media use —0.62 (—0.85; —0.40) ***
Teacher support (low) —1.05 (—2.10; —0.01) **
Social media use x teacher support (low) 0.21 (—0.34; 0.76)
Model 5
Intercept 9.05 (8.68;9.41) ***
Problematic social media use —0.51 (—0.76; —0.25) ***
Support from classmates (low) —0.82 (=157, —0.08) ***
Social media use x support from classmates (low) -0.17 (—0.61; 0.26)
Model 6
Intercept 8.95 (8.49; 9.41) ***
Problematic social media use —0.57 (—0.88; —0.25) ***
Sex (girl) —0.13 (—0.76; 0.50)
Social media use x sex (girl) —0.15 (—0.56; 0.27)

Note: Problematic social media use is included as a continuous variable, ranging from 0 to 4. The analysis is
adjusted for covariates, i.e., sex, household income, highest educational attainment of the parents, and having a
migration background. The parameters for these covariates are not presented. * p-value < 0.1, ** p-value < 0.05,
and *** p-value < 0.01. Results include the 99% confidence interval (CI).
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