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use with physical health symptoms in women, whereas no direct associations were

observed in men. However, the inclusion of self-compassion in the men’s network was

associated with changes in existing connections, making all links between PSMU and

physical health absent. These findings highlight the gender-specific nature of PSMU and

underscore the need for nuanced approaches when fostering potentially protective

factors that may be relevant to physical health.
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Introduction

Over the past decades, social media have successfully permeated the mainstream of today's modern society and
this is no less true in the Czech context. According to the Czech Statistical Office, 60% of individuals over 16 actively
used social media in 2024, up from 30% in 2012 and 50% in 2018 (CZSO, 2018, 2026; Statista, 2019). Broader
estimates suggest that about 82% of Czech adults have at least one social media account (Kemp, 2025).
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Consequently, this surge of social media among Czech adults may also lead to an increase in problematic social
media use (PSMU).

PSMU can be defined as a pattern of maladaptive engagement with social media leading to impairments in daily
functioning (Shannon et al., 2022, 2025). Unlike normative use, PSMU is characterised by addiction-like
psychobehavioural symptoms, including a loss of control over online behaviour, reliance on online engagement
as a strategy for mood regulation, and persistent negative consequences in daily life (Moretta & Wegmann, 2025).
A nationally representative survey estimated that approximately 5-6% of the Czech population aged 15 and over
is at risk of PSMU (Chomynova et al., 2023), with higher rates observed among young adults (Chomynova et al.,
2023). However, it has become clear that there is also a large comorbidity with other adverse mental as well as
physical health outcomes.

PSMU has been associated with a range of distress symptoms, including stress (Cabezas-Klinger et al., 2025;
Shannon et al., 2022), anxiety (Keles et al., 2020; Shannon et al., 2022), and depression (Shannon et al., 2022;
Shensa et al., 2017). Research has also revealed a negative relationship between PSMU and physical health. Meta-
analytic evidence shows that PSMU is consistently linked to cardiovascular risks (Stiglic & Viner, 2019), obesity
(Haghjoo et al., 2022), and somatic complaints (Nilsen et al., 2023). Prolonged social media use can displace sleep
and physical activity (Cohen et al., 2024; Wang et al., 2025) and increase sedentary screen time (Anjana et al., 2024),
which may contribute to poor physical health (Stiglic & Viner, 2019). However, directionality remains difficult to
establish (Coyne et al., 2020; Orben et al., 2019), with population-level averages often masking individual variation
(Beyens et al., 2020). Nonetheless, even younger adults show notable variance in subclinical somatic correlates of
PSMU (Lee et al., 2022; Schlarb et al., 2017). However, despite these implications, the identification of protective
factors remains largely unexplored.

Self-compassion is conceptualised as a self-regulatory stance in which individuals respond to their own suffering,
failures, and shortcomings with the same extension of kindness, understanding, and care that one would extend
to others (Neff, 2003). Beyond its well-documented links to lower psychological distress (Bergen-Cico & Cheon,
2014; Bluth et al., 2016; Krieger et al., 2016), past evidence suggests that self-compassion is associated with better
physical health (Dunne et al., 2018; Messer et al.,, 2023; Phillips & Hine, 2021). Additionally, more self-
compassionate individuals report less problematic and less frequent social media use (Manjanatha et al., 2025;
Phillips & Wisniewski, 2021; Wei, 2024). Critically, studies suggest that self-compassion may also function as
a conditional buffer. Following the self-regulation models (Sirois et al., 2015; Terry & Leary, 2011), self-compassion
can support health-promoting behaviours and decrease maladaptive coping, reducing the need for digital
engagement and physical inactivity (Foroughi et al., 2022; Qiu et al., 2025; Shi et al., 2023). However, this protective
role may likely be gendered. The differential gender-specific socialisation and media challenges both suggest that
dispositional resources, such as self-compassion, may operate differently across genders (Bluth et al., 2017;
Karakasidou et al., 2020), with women consistently scoring lower on self-compassion than men (Yarnell et al.,
2015). Women are more often encouraged to prioritise others' needs and to engage in self-criticism, which may
undermine the self-kindness central to self-compassion, whereas men are more commonly socialised toward self-
reliance and emotional restraint (Kagesten et al., 2016; Sun et al., 2016). Self-compassion may therefore be
particularly relevant for women, for whom it could buffer the self-critical responses these pressures elicit.

Self-esteem can be broadly defined as an evaluative construct of self-knowledge and subjective value individuals
assign to themselves, regardless of whether their self-perceptions align with objective reality (Baumeister et al.,
2003). Low self-esteem was found to be a significant correlate of physical well-being (H. C. W. Li et al., 2010; Lu et
al., 2018; von Soest et al., 2018). Past studies have also revealed that individuals who show signs of PSMU tend to
also score low in self-esteem (Andreassen et al., 2017; Pop et al., 2022; Woods & Scott, 2016). Coping-resource
models describe self-esteem as a personal resource that facilitates adaptive appraisal (Folkman, 2013; Hobfoll,
1989; Pearlin & Schooler, 1978), which may shape the association between PSMU and physical health. Accordingly,
evidence shows that among those with lower self-esteem, PSMU was associated with worse somatic health (Lee
& Way, 2021; Wang et al., 2025). However, the role of this factor may also be gendered, as women are more
susceptible to the social-evaluative pressures, especially online (Mahon & Hevey, 2021; Zhuang, 2023) and
generally also report lower self-esteem than men (Zuckerman et al., 2016). Women tend to face greater
appearance-related and social-evaluative pressure on social media, engaging more in self-presentation and being
more sensitive to social feedback and comparison, whereas men more often respond to body-related content
through active, agentic coping (Burnette et al., 2017; Mahon & Hevey, 2021; Zhuang, 2023). However, research has
yet to examine how self-compassion and self-esteem co-occur with PSMU and physical health on a more fine-
grained level.



Prior studies have primarily analysed associations using aggregate scores (Dibb, 2019; Nilsen et al., 2023; Yue et
al., 2023). However, such methods mask heterogeneity and assume uniform relationships across PSMU and
physical health symptoms, and obscure the degree to which other co-occurring variables, such as self-compassion
or self-esteem, structure associations between individual physical health and PSMU symptoms (Boschloo et al.,
2015). In response, more advanced analytical methods, such as network analysis, are needed, as they allow for
modelling symptom-level conditional dependencies and identifying key bridging variables that may function as
potential intervention targets and inform novel research directions (Borsboom et al., 2021). This makes it possible
to examine not only how PSMU and physical health are associated on the level of individual symptoms, but also
whether self-esteem and self-compassion reshape these symptom-level associations and whether their role
differs between men and women.

Therefore, this study aims to examine the symptom-level relationships between PSMU, physical health, self-
esteem, and self-compassion using network analysis and subsequently investigate potential gender differences in
these relationships.

Methods

Participants

Data were collected in the Czech Republic via an online survey conducted by the Olomouc University Social Health
Institute (OUSHI) between March and December 2022. Participants were recruited using convenience and
snowball sampling methods. Participation was voluntary, and respondents could withdraw at any stage. All
participants provided informed consent before starting the questionnaire. The study was approved by the
Research Ethics Committee of the Faculty of Education, University of Hradec Kralové (No. 1/2022) as a part of an
institutional research project and its procedure complied with the research ethics framework of the Ministry of
Education, Youth and Sports.

Several quality assurance procedures were used to guarantee data integrity and quality. Initially, the dataset
consisted of n = 4,542 completed surveys. Respondents younger than 18 years (n = 737) were excluded first.
Afterwards, participants completing the questionnaire in less than the minimum established time of 10 minutes,
as determined by pilot testing, were also excluded (n = 792). Subsequently, respondents who indicated
a nationality other than Czech were removed to maintain cultural homogeneity within the sample (n = 70).
Additionally, participants whose responses to demographic control items, specifically weight, height, and age,
exceeded predefined tolerance limits (+2 kg for weight, +2 cm for height, +1 year for age) were removed (n = 31).
These verification questions were placed at both the start and end of the survey to identify inconsistent or careless
responses. These limits were established based on researcher consensus and deliberately set to be conservative,
accounting for minor recall errors rather than intentional misrepresentation. Furthermore, the strict tolerance
limit for age was necessary to ensure full compliance with our ethical clearance, which was strictly limited to adult
participants. In total, the final dataset consisted of 2,912 participants (Age: M = 27.6, SD = 12.3, range: 66; Females:
61.02%).

Measures

The Social Media Disorder Scale (SMDS) is a short self-report instrument developed by van den Eijnden et al. (2016)
to evaluate PSMU among adolescents and adults. The scale comprises 9 items corresponding to diagnostic criteria
frequently associated with behavioural addiction, specifically preoccupation, tolerance, withdrawal, persistence,
displacement, problem recognition, deception, escape, and conflict. Respondents report their experience of each
criterion within the past year through dichotomous responses 0 (yes) and 1 (no). The total scores range from 0 to
9, with higher scores indicating greater severity of PSMU. In our study we used the Czech validation of the SMDS
(Sablattrova et al., 2022). The internal consistency was good: Cronbach’s a =.72, 95% Cl [.70-.74] and McDonald's
w =.78,95% CI [.78-.79].

The Rosenberg Self-Esteem Scale (RSES) is a widely used self-report measure designed to assess an individual's
overall sense of self-worth (Rosenberg, 1965). The RSES comprises 10 items reflecting both positive and negative
feelings about oneself. Participants rate their agreement with each statement on a four-point Likert scale ranging
from 1 (strongly disagree) to 4 (strongly agree). Five items are positively worded (e.g., "l feel that | have a number



of good qualities"), while five are negatively worded (e.g., "At times | think | am no good at all"). Negative items
were reverse-scored. Total scores range from 10 to 40, with higher scores indicating higher self-esteem. In our
study, we used the Czech validation of the RSES by Blatny et al. (2006). The internal consistency of the RSES was
good: Cronbach's a = .86, 95% Cl [.85-.86] and McDonald's w = .89, 95% Cl [.89-.90].

The Self-Compassion Scale (SCS) is a self-report measure, developed by Neff (2003), designed to evaluate
individuals' attitudes toward themselves during difficult times, specifically assessing individual differences in self-
compassion. The scale consists of 26 items grouped into six subscales representing three dimensions of self-
compassion, self-kindness versus self-judgment, common humanity versus isolation, and mindfulness versus
over-identification. In our study we used the Czech version SCS-CZ (Benda & Reichova, 2016), consisting of 20
items. Respondents rate each item using a five-point Likert scale ranging from 1 (almost never) to 5 (almost
always). The internal consistency of the SCS in our study was good: Cronbach’s a = .76, 95% Cl [.74-.77] and
McDonald's w = .90, 95% CI [.90-.91].

The Patient Health Questionnaire-15 (PHQ-15) is a self-report instrument, derived from the full PHQ, developed
by Kroenke et al. (2002), designed to measure the severity of somatic symptoms and their associated distress. The
guestionnaire comprises 15 items, assessing the severity of common physical complaints reported in the
outpatient setting, such as headaches, stomach pain, dizziness, and fatigue. Additionally, it also consists of
a question asking about menstrual issues, which was administered only to women. Respondents rate how
frequently they have experienced each symptom over the past four weeks using a three-point scale: 0 (not
bothered at all), 1 (bothered a little), and 2 (bothered a lot). Two additional physical symptoms, feeling tired or
having little energy, and trouble sleeping, are coded as 0 (not at all), 1 (several days), or 2 (more than half the days
or nearly every day). Total scores range from 0 to 30, with higher scores reflecting greater symptom severity. The
internal consistency of the PHQ-15 was good: Cronbach's a = .82, 95% CI [.81-0.83] and McDonald's w = .85, 95%
Cl [.85-.86].

Data Analysis

We assessed the extent and pattern of missing data across all variables. The proportion of missingness was < 25%
across all studied variables. Missing data patterns were subsequently examined via Little's MCAR test, which
showed no systematic pattern of missingness (p = .272). Therefore, any cases with missing data on any variable
included in a given network were removed through listwise deletion.

Conditional associations were modelled using Mixed Graphical Models (MGMs) within the Markov Random Fields
(MRFs; Epskamp et al., 2018). In this approach, each variable is represented as a node and each pairwise
association, computed after partialling out all other variables in the system, is represented as an edge. MRFs were
preferred over standard multivariate techniques for three reasons. First, the simultaneous estimation of all edges
while adjusting for every remaining variable permits the inclusion of covariates directly within the network model
(Epskamp & Fried, 2018). Second, the resulting model provides a transparent depiction of the network of
interdependencies among variables, making it possible to identify reciprocal and higher-order relational patterns
that composite-score analyses would conceal (Costantini et al., 2015). Third, and most relevant here, MRFs can
operate at the item level, providing a significant advantage over traditional aggregate scores. While sum scores
assume that all symptoms are interchangeable and equally contribute to a single underlying construct, they often
mask critical heterogeneity. By analyzing data at the item level, specific and unique associations between
individual symptoms can be detected, preventing the loss of granular information. Furthermore, this approach
ensures that changes in the edge structure and specific bridging pathways can be observed when another
construct is added (Borsboom et al., 2021).

All networks were estimated with the mgm package (Haslbeck, 2023), with age, economic status, and education
included as nodes in the network. Because each edge in an MGM represents an association conditional on all
remaining nodes, the associations among the PSMU, physical health, and self-factor variables are thereby
estimated net of these sociodemographic variables, rather than through any separate adjustment procedure. The
MGM employs node-wise generalised regression, fitting a separate penalised regression for each node and
retaining an edge only when both corresponding regressions identify it—a conjunction (“AND") rule that favours
conservative edge selection (Haslbeck, 2022; Haslbeck & Waldorp, 2020). Sparsity was enforced through Least
Absolute Shrinkage and Selection Operator regularisation (LASSO), which applies an L1 penalty to progressively
reduce trivial or unreliable edges toward zero, yielding a parsimonious network whose surviving edges are more
likely to represent substantive conditional associations (Friedman et al., 2010; van Borkulo et al., 2023). The degree



of penalisation was governed by the Extended Bayesian Information Criterion (EBIC) with a tuning parameter (y)
of 0.25 (Yang et al., 2016), this ensures a balance between suppressing false positives and retaining edges of
theoretical interest (Isvoranu & Epskamp, 2023). The resulting networks were visualised using the Fruchterman-
Reingold spring-embedding algorithm (Fruchterman & Reingold, 1991).

Network accuracy and stability were assessed through complementary resampling procedures. 2,000 non-
parametric bootstrap iterations were performed to obtain 95% confidence intervals for every estimated edge
weight (Epskamp et al., 2018). Then case-dropping bootstrap analyses with 2,000 iterations were conducted.
Accordingly, the networks were re-estimated after removing random proportions of cases, and the resulting
centrality indices were correlated with those from the full sample.

Gender-based network comparisons were carried out with the NetworkComparisonTest package (van Borkulo
et al., 2023). Two omnibus permutation tests (2,000 resamples) were applied: one evaluating whether the overall
pattern of edge weights differed between men's and women's networks (network structure invariance), and
another evaluating whether the total absolute connectivity differed between the two networks (global strength
invariance).

Results

Descriptive Statistics

For complete descriptive statistics of the self-compassion, self-esteem, and PHQ-15 measures, including total
scores as well as item-level means and standard deviations, see Supplementary Materials 1-3.

Table 1. Sociodemographic Characteristics of the Sample (n = 2,912),

Variable n (%)
Gender
Women 1,777 (61.02)
Men 1,135 (38.98)
Economic status
Student 1,530 (52.54)
Employed 1,017 (34.92)
Self-Employed 154 (5.29)
Unemployed 90 (3.09)
Retired 64 (2.20)
On maternity/parental leave 57 (1.96)
Education
Elementary 226 (7.76)
Vocational school 231 (7.93)
Secondary school 1,865 (64.04)
Higher vocational school 88 (3.02)
Bachelor's degree (B.A.) 250 (8.59)
Master's degree (M.A. or PhD) 252 (8.65)
Family status
Not in a relationship 1,185 (40.69)
Married 484 (16.62)
Divorced 99 (3.40)
Widower/Widow 23(0.79)

In a relationship/partnership 1,121 (38.50)




Network Analysis

In the initial stage of the analysis, a full-sample network was estimated. Socio-demographic variables (age,
economic status, and education) were directly modelled as nodes and integrated into the estimated network
structure, so that all remaining associations are estimated conditional on them. The resulting full-sample network
(Figure 1) revealed several associations (non-zero edges) between PSMU symptoms and somatic health
complaints.

In particular, SMDS_8 (“Have you often used social media to escape from negative feelings?’) was identified as a
central bridging node, displaying strong positive edges with PHQ_15_4 (“menstrual problems”), PHQ_15_14
(“feeling tired”), and PHQ_15_9 (“heart race"). Moreover, several more, yet weaker, connections were observed
between PHQ_15_11 (“pain during intercourse”) and SMDS_1 (“Have you regularly found that you can't think of
anything else but the moment that you will be able to use social media again?”) as well as SMDS_6 (“Have you
regularly had arguments with others because of your social media use?”), and between PHQ_15_6 (“chest pain”)
and SMDS_7 (“Have you regularly lied to your parents or friends about the amount of time you spend on social
media?”) as well as SMDS_5 (“Have you regularly had no interest in hobbies or other activities because you would
rather use social media?”). For detailed results on expected influence and strength centrality metrics, see
Supplementary Material 4.

Figure 1. Full Sample Network Adjusted for Age, Economic Status, and Education.

LEGEND

SMDS_1 = Can'tthink of anything else but social media
SMDS_2= Felt dissatisfied with limited social media use
SMDS_3= Felt bad without using social media
SMDS_4= Tried wo spend lesstime

SMDS_5= Had no interest in other activities
SMD5_6= Had arguments with others

SMDS_7= Lied to parents or friends
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PHQ_15_1 = Stomach pain

PHQ_15_2 = Backpain

PHQ_15_3 = Painin your arms, legs, or joints
PH(Q_15_4 = Menstrual cramps (WOMEN OMNLY)
PHQ_15_5 = Headaches

PHQ_15_6 = Chestpain

PHQ_15_7 = Dizziness

PHQ_15_8 = Fainting spells

PHQ_15_9 = Heartrace

PHQ_15_10 = Shortness of breath

PHQ_152_11 = Pain during sexual intercourse
PHQ_15_12 = Constipation, loose bowels, or diarrhea
PHQ_15_13 = Nausea, gas, or indigestion
PHQ_15_14 = Feelingtired or having low energy
PHQ_15_15 = Trouble sleeping

Note. Thicker edges represent stronger associations, while thin edges reflect weak associations. Solid line edges reflect positive associations,
while dashed line edges represent negative associations. PHQ_15_1-15 = The Patient Health Questionnaire-15 items, SMDS_1-9 = The Social
Media Disorder Scale items.

In the next stage, networks were estimated and visually inspected to identify potential structural differences
before the network comparison testing procedure was conducted. The comparison revealed one prominent
divergence in how PSMU symptoms were connected to physical health symptoms across subsamples.

In the women's network (Figure 2), SMDS_8 (“Have you often used social media to escape from negative feelings?”)
emerged as the central bridging symptom (a node that connects previously directly unrelated symptom
communities or node clusters), being directly associated with multiple somatic complaints, including PHQ_15_4
(“menstrual problems”), PHQ_15_14 (“feeling tired"), and PHQ_15_9 (“heart race”).

In contrast, the men's network (Figure 3) a total of three edges between SMDS_6 (“Have you regularly had
arguments with others because of your social media use?”) and PHQ_15_8 (“fainting spells”) as well as PHQ_15_11
(“pain during intercourse”) and between SMDS_5 (“Have you regularly had no interest in hobbies or other activities
because you would rather use social media?”) and PHQ_15_6 (“chest pain”) were found. For detailed results on
expected influence and strength centrality metrics in each subgroup, see Supplementary Materials 5-6.



Figure 2. Women’s Network Adjusted for Age and Economic Status, and Education.
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Note. Thicker edges represent stronger associations, while thin edges reflect weak associations. Solid line edges reflect positive associations,
while dashed line edges represent negative associations. PHQ_15_1-15 = The Patient Health Questionnaire-15 items, SMDS_1-9 = The Social
Media Disorder Scale items.

Figure 3. Men’s Network Adjusted for Age and Economic Status, and Education.
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Media Disorder Scale items.



Comparative Effect of Self-Esteem on the Network Structure

When the RSES (i.e., self-esteem) was introduced into the networks, no significant changes in edge weights, either
positive or negative, between PSMU symptoms and physical health items were observed in the women'’s (Figure
4) or men'’s (Figure 5) networks. On the other hand, a significant finding was made in how self-esteem bridges and
relates to PSMU and physical health differently in women'’s and men’s networks.

In the women's network, self-esteem showed several strong negative associations with physical health symptoms
(PHQ_15_15 (“trouble sleeping”), PHQ_15_8 (“fainting spells”), PHQ_15_9 (“heart race”), PHQ_15_1 (“stomach pain”),
PHQ_15_14 (“feeling tired")), but only two negative associations with PSMU (SMDS_8 and SMDS_7). Yet crucially,
SMDS_8 had previously been identified as a key bridging symptom linking PSMU with physical health in women.
With self-esteem in the network, its connection with SMDS_8 created additional negative pathways that bridged
PSMU to a broader set of physical health symptoms via self-esteem.

The inclusion of self-esteem in the men’s network showed a very similar role in the overall network structure,
functioning as a bridging symptom between SMDS_8 and a range of physical health symptoms [PHQ_15_6 (“chest
pain”), PHQ_15_9 (“heart race”), PHQ_15_14 (“feeling tired"), PHQ_15_15 (“trouble sleeping”)]. For detailed results
on expected influence and strength centrality metrics within each subgroup, see Supplementary Materials 7-8.

Figure 4. Women'’s Network With Self-Esteem Adjusted for Age and Economic Status, and Education.
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RSES_sum = Self-esteemtotal score

Note. Thicker edges represent stronger associations, while thin edges reflect weak associations. Solid line edges reflect positive associations,
while dashed line edges represent negative associations. PHQ_15_1-15 = The Patient Health Questionnaire-15 items, SMDS_1-9 = The Social
Media Disorder Scale items, RSES = The Rosenberg Self-Esteem Scale score.



Figure 5. Men’s Network With Self-Esteem Adjusted for Age and Economic Status, and Education.
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PHQ_15_14 = Feelingtired or having low energy
PHQ_ 15_15= Trouble sleeping

RSES_sum = Self-esteemtotal score

Note. Thicker edges represent stronger associations, while thin edges reflect weak associations. Solid line edges reflect positive associations,
while dashed line edges represent negative associations. PHQ_15_1-15 = The Patient Health Questionnaire-15 items, SMDS_1-9 = The Social
Media Disorder Scale items, RSES = The Rosenberg Self-Esteem Scale score.

Comparative Effect of Self-Compassion on the Network Structure

In contrast, the inclusion of the SCS (i.e., self-compassion) yielded more pronounced changes in network structure
in the women's (Figure 6) and men's (Figure 7) networks. Specifically, several edges linking PSMU and physical
health symptoms either decreased in strength or disappeared completely. This finding was particularly strong in
the men’s network where all edges that linked PSMU and physical health symptoms became absent. Additionally,
self-compassion weakened the associations among PSMU symptoms across both genders, with this change being
more pronounced in the men’s network.

Figure 6. Women'’s Network With Self-Compassion Adjusted for Age and Economic Status, and Education.

LEGEND

SMDS_1 = Can'tthink of anything else but sccial media
SMDS_2= Fel dissatisfied with limited social media use
SMDS_3= Felt bad without using social media
SMDS_4= Triedto spend lesstime

SMDS5_5= Had no interestin other activities
SMDS_6= Had arguments with others

SMDS_7= Lied to parents or friends

SMDS_8= Tried to escape negative feelings

SMD5_9= Had serious conflict with family

PHQ_15_1 = Stomach pain

PHQ_15_2 = Backpain

PHQ_15_3 = Painin your arms, legs, or joints
PHQ_15_4 = Menstrual cramps (WOMEN ONLY)
PHQ_15_5 = Headaches

PHQ_15_6 = Chestpain
PHQ_15_7 = Dizziness

PHQ_15_8 = Fainting spells
PHQ 150 = Heartrace
PHQ_15_10 = Shortness of breath

PHQ_15_12 = Constipation, loose bowels, or diarrhea
PHQ_15_13 = Nausea, gas, or indigestion
PHQ_15_14 = Feelingtired or having low energy
PHQ_15_15 = Trouble sleeping

5C5_sum= Self-compassiontotal score

Note. Thicker edges represent stronger associations, while thin edges reflect weak associations. solid line edges reflect positive associations,
while dashed line edges represent negative associations. PHQ_15_1-15 = The Patient Health Questionnaire-15 items, SMDS_1-9 = The Social
Media Disorder Scale items, SCS = The Self-Compassion Scale score.



Figure 7. Men's Network With Self-Compassion Adjusted for Age and Economic Status, and Education.

LEGEND

SMDS_1 = Can'tthink of anything else but social media
SMDS_2 = Felt dissatisfied with limited social media use
SMDS_3 = Felt bad without using social media
SMDS_4 = Tried to spend lesstime

SMDS_5= Had no interestin other activities
SMDS_6= Had arguments with others

SMDS_7 = Lied to parents or friends

SMDS_8= Tried to escape negative feelings

SMDS_9 = Had serious conflict with family

PHQ_15_1 = Stomach pain

PHQ_15_2 = Backpain

PHQ_15_3 = Painin your arms, legs, or joints
PH(Q_15_4 = Menstrual cramps (WOMEN OMNLY)
PHQ_15_5 = Headaches

PHQ_15_6 = Chestpain

PHQ_15_7 = Dizziness

PHQ_15_8 = Fainting spells

PHQ_15_9 = Heartrace

PHQ_15_10 = Shortness of breath

PHQ_15_11 = Pain during sexual intercourse
PHQ_15_12 = Constipation, locse bowels, or diarrhea
PHQ_15_13 = Mausea, gas, or indigesticn

PHQ_15_14 = Feelingtired or having low energy
PHQ_15_15 = Trouble sleeping

SC5_sum = Self-compassion total score

Note. Thicker edges represent stronger associations, while thin edges reflect weak associations. solid line edges reflect positive associations,
while dashed line edges represent negative associations. PHQ_15_1-15 = The Patient Health Questionnaire-15 items, SMDS_1-9 = The Social
Media Disorder Scale items, SCS = The Self-Compassion Scale score.

Moreover, a significant finding was made in how self-compassion bridges and relates to PSMU and physical health
differently in women’s and men’s networks. In the men'’s network, no relation was found between self-compassion
and PSMU or physical health. On the other hand, comparable to self-esteem, several strong negative associations
were observed between self-compassion and physical health in the women's network [PHQ_15_3 (“body pains”),
PHQ_15_7 (“dizziness"), PHQ_15_9 (“heart race”), PHQ_15_14 (“feeling tired”)]. Most importantly, the observed
negative link between self-compassion and SMDS_8 created additional negative pathways that connected PSMU
to a broader range of physical health symptoms. For detailed results on expected influence and strength centrality
metrics within each subgroup, see Supplementary Materials 9-10.

Network Comparison Testing

A network comparison test was conducted to examine differences in the structure and overall connectivity
between the women'’s and the men'’s estimated networks. For network comparison testing between groups, we
re-estimated both networks, excluding PHQ_15_4, to ensure structural equivalence required by the network
comparison test. The structure invariance test indicated no significant difference in the configuration of edges
between the two networks (M = 0.2, p =.765). Additionally, the global strength invariance test showed no difference
in overall connectivity (sum of absolute edge weights), with global strength values of 8.37 for one group and 6.92
for the other (S = 1.45, p = .302). Edge-wise probes highlighted a small set of candidate differences, especially
among physical health symptoms. Centrality (node strength) comparisons indicated the highest differences for
SMDS_8, PHQ_15_7 and PHQ_15_14, while other nodes showed no significant between-group differences. Overall,
while men and women do not differ in how strongly PSMU and physical health symptoms are connected overall,
specific symptom-to-symptom edges (and the prominence of a few nodes) operate differently. For more detailed
results comparing procedures, see supplementary materials 11-12.

Discussion

This study examined the item-level associations between PSMU, physical health, self-esteem, and self-compassion,
revealing distinct gender-specific patterns. Some symptom-level differences emerged between women and men
despite broadly similar network structures. In women, the tendency to use social media to escape negative



emotions was identified as a bridge symptom, connecting the PSMU node cluster with the physical health node
cluster. In men, fewer and weaker direct connections were observed between specific PSMU and physical health
symptoms, even though the overall magnitude of network connectivity did not significantly differ between
genders. When self-esteem was incorporated in both men’'s and women's networks, it created another bridge
symptom that connected a new physical health node cluster to PSMU via the tendency to use social media to
escape from negative emotions. Similarly, when self-compassion was introduced, its role in the network structure
differed by gender. In the women'’s network, it created another bridge symptom, connecting the physical health
node cluster with PSMU via the escapism symptom. On the other hand, in the men’s network, no associations
were observed between self-compassion and either physical health or PSMU. However, once self-compassion was
included, all associations between PSMU and physical health became absent.

In women, the tendency to use social media to escape negative emotions emerged as a strong bridge symptom
connecting PSMU with physical health complaints, whereas in men fewer and weaker direct connections were
found between specific PSMU and physical health symptoms. PSMU has been repeatedly associated with physical
health, but often indirectly (Cohen et al., 2024; Lee et al., 2022; Wang et al., 2025). For instance, PSMU has been
associated with poorer sleep quality, lower physical activity, and poor health-related behaviors, which are often
linked to lower physical well-being (Cohen et al., 2024; Wang et al., 2025). It was also revealed that these
associations often vary by gender, with stronger links between PSMU and somatic symptoms (such as headaches,
fatigue, and other psychosomatic complaints) typically observed among women (Grasshoff et al., 2025; Svensson
et al., 2022). This suggests that PSMU is usually more strongly connected to bodily manifestations of psychological
distress in women than in men. The identification of using social media to escape negative emotions as a bridge
symptom is of particular significance. Mood management theory holds that individuals select and engage with
media to regulate their affective states, including alleviating negative mood (Zillmann, 1988). The Interaction of
Person-Affect-Cognition-Execution (I-PACE) model extends this to problematic use, proposing that when social
media is repeatedly used to escape or down-regulate negative affect, the short-term relief it provides reinforces
the behaviour, gradually strengthening habitual and ultimately addiction-like patterns of use (Brand et al., 2016,
2019). Accordingly, distressed individuals who go online to manage negative affect may experience temporary
emotional relief, but this same process may entrench maladaptive use over time (Brailovskaia & Margraf, 2020;
Naslund et al., 2020). In this sense, women are generally more likely than men to report using emotion-focused
coping strategies when distressed, including seeking emotional relief or distraction, whereas men may favor
problem-focused or distraction-based coping (Kelly et al., 2007; Theodoratou et al., 2023). This tendency may partly
explain why emotional escape through social media forms a stronger association with physical symptoms in
women in the present sample. Previous network analyses have also revealed gender-specific bridge connections
between digital behaviors and health complaints (Fang et al., 2025; Hirota et al., 2025). For instance, among
women, strong bridges have been detected between emotionally driven online engagement and somatic
symptoms, such as indigestion or exhaustion, whereas in men, these associations tend to be found through more
behavioral mechanisms (Fang et al., 2025). Taken together with the omnibus comparison, these observations
suggest that, although the overall network structures did not differ significantly between genders, specific bridging
symptoms connecting PSMU and physical health may operate differently in women and men.

The results revealed that self-esteem functioned as a key bridge symptom linking a cluster of physical health
symptoms to PSMU through the tendency to use social media as a means of escaping negative emotions. This
finding suggests that self-esteem may serve as a crucial construct through which negative emotions and related
coping behaviours are associated with physical well-being in both men and women. This bridging role of self-
esteem is consistent with previous evidence showing a strong negative association between self-esteem and
various somatic health problems across gender groups (Henriksen et al., 2017; Orth & Robins, 2022; Piko et al.,
2016). Individuals with higher self-esteem also typically report fewer psychosomatic complaints and tend to
demonstrate greater resilience to stress, while those with lower self-esteem experience higher negative affectivity
and anxiety (Henriksen et al., 2017; Piko et al., 2016). Increased psychological stress among individuals with low
self-esteem has also been found to co-occur with physical complaints such as headaches, gastrointestinal
discomfort, or fatigue (Alanzi et al., 2024; Creswell & Chalder, 2002; Lv et al., 2023). Supporting self-esteem has
therefore been proposed as a potentially beneficial approach to lower stress-related somatic symptoms (Lv et al.,
2023). The identified bridge also corresponds with extensive research associating self-esteem with PSMU (Alateeq
et al., 2025; Servidio et al., 2024; Uram & Skalski, 2022). Individuals low in self-esteem tend to adopt avoidant
coping styles focused on emotion rather than problem-solving (Henriksen et al., 2017). One common avoidant
coping strategy is using online platforms to “escape” or distract from negative feelings (Demirdégen et al., 2024).
Research has suggested that individuals with low self-esteem often use passive, emotion-focused coping (i.e.,



escapism) which may reduce effective stress resolution (Ding et al., 2021). This suggests that people with higher
self-esteem may have healthier coping styles and may be less prone to rely on digital escapism and are less likely
to report stress-related somatic issues.

The results showed that incorporating self-compassion into a women's network created a novel bridge symptom
linking physical health symptoms to PSMU via the tendency to use social media to escape negative emotions.
However this bridge symptom was not found in men. Extensive evidence has linked self-compassion to various
aspects of physical health (Homan & Sirois, 2017; Phillips & Hine, 2021; Sirois, 2020). Cross-sectional research has
consistently shown that individuals with higher levels of self-compassion report fewer physical health complaints
and tend to engage more frequently in health-promoting behaviours (Dunne et al., 2018; Homan & Sirois, 2017).
Higher self-compassion has been associated with increased participation in physical exercise, intuitive eating, and
smoking cessation (Dunne et al., 2018; Messer et al., 2023; Phillips & Hine, 2021). Furthermore, serial mediation
analyses have demonstrated that self-compassion relates to lower perceived stress, which may subsequently be
linked to healthier behaviours and may contribute to better physical health outcomes (Cha et al., 2022; Homan
& Sirois, 2017). Recent evidence also revealed a strong negative association between self-compassion and PSMU
(Manjanatha et al., 2025; Phillips & Wisniewski, 2021; Wei, 2024). Studies have also shown that negative self-
compassion is often characterised by harsh self-criticism and self-judgment (Mitropoulou, 2024; Wei, 2024). These
findings converge on the idea that individuals who are more self-compassionate are better able to acknowledge
and regulate their emotions without resorting to maladaptive coping strategies such as compulsive online
engagement (Foroughi et al., 2022; Qiu et al., 2025; Shi et al., 2023). Such individuals may then be less inclined to
use social media for immediate emotional gratification or stress-related escapism (Mitropoulou et al., 2022;
Phillips & Wisniewski, 2021). Evidence further indicates that self-compassion may function differently across
genders. Women may use social media as a means of emotional regulation—to relax, escape from daily stressors,
or soothe negative emotions, particularly before sleep (P. Li & Zhuo, 2023; Revathy et al., 2018). Women also tend
to experience stronger emotional reinforcement from positive online interactions, which may be linked to more
habitual patterns of use (Cheng et al., 2024). When women possess higher self-compassion, they may recognise
their negative emotions without resorting to online escapism, which may relate to lower physical discomfort and
PSMU. Conversely, women with lower self-compassion may struggle with intense emotional reactions to physical
symptoms and may seek relief through social media.

In the men’s network, self-compassion was not directly connected to either PSMU or physical health. However,
after self-compassion was included in the network, all previously observed associations between PSMU and
physical health became absent. Although the absence of a direct association may reflect limited variability in self-
compassion among men, the disappearance of these associations underscores its indirect but notable role within
the men’s network. Meta-analytic evidence indicates that men report slightly higher self-compassion than women
(Yarnell et al., 2015). Higher baseline self-compassion may mean that men already benefit from the stress-reducing
and health-promoting effects of self-compassion (Bluth et al., 2017; Karakasidou et al., 2020), leaving less
variability to create a bridge between PSMU and physical health. Moreover, self-compassion appears to be more
related to gender role orientation than to biological sex. Yarnell et al. (2019) found that individuals who integrate
both highly feminine (e.g., communal, nurturing) and highly masculine (e.g., agentic, self-assured) traits display
the highest levels of self-compassion. However, socialisation processes tend to channel men and women toward
different, and often incomplete, trait configurations (Kagesten et al., 2016). Women are frequently encouraged to
prioritise others' needs and engage in self-criticism, which may cultivate communal warmth but undermine the
agentic self-assurance component of self-compassion (Sun et al., 2016; Yarnell et al., 2015). Men, by contrast, are
more often socialised toward self-reliance and emotional restraint, which may increase agency (Hanimoglu, 2025;
Matud et al., 2023). This imbalance may help to explain why self-compassion emerged as a bridge symptom in
women's networks, where communal tendencies may be linked to emotional engagement with social media while
lacking agentic self-regulation, but not in men's, where agentic coping may already shape the link between PSMU
and physical health regardless of self-compassion levels. Gender differences are also evident in how social media
content is used and interpreted. Research has shown that men tend to exhibit greater agency and more active
coping strategies when encountering body-related content, whereas women engage more in self-presentation
and are more sensitive to social feedback (Burnette et al., 2017; Mahon & Hevey, 2021; Zhuang, 2023). Self-
compassion may counteract such maladaptive processes by promoting acceptance, which may reduce rumination
and encourage balanced emotional responses (Homan & Sirois, 2017). This may explain why self-compassion
functions as a bridge between PSMU and physical health in women but not in men in the present study. If men'’s
social media use is associated with less emotional distress, self-compassion may play only a limited role in linking



PSMU to physical health. Nevertheless, men who engage in PSMU may remain at risk for stress-related physical
symptoms.

Implications

Implications for Research

The gender-specific patterns identified in this study highlight several directions for future research. First, because
the symptom-level and centrality differences observed here emerged even though the omnibus network
comparison test detected no significant difference in overall structure or global strength, future studies should
test whether these specific differences are robust and replicable, ideally in larger and more balanced samples.
Second, because these results are based on cross-sectional, correlational data, longitudinal and experimental
designs are essential to establish causality and directionality. For example, future longitudinal work could
determine whether escapist social media use in women predicts later health complaints, or whether individuals
with pre-existing health symptoms are more likely to engage in escapist use. Third, research should explore
potential mechanisms linking PSMU to health, such as stress, sleep disturbance, or other behavioral pathways.
The role of self-esteem and self-compassion suggests that both constructs may act as moderators or mediators
in these relationships. Prior longitudinal research has focused primarily on self-esteem, (Manjanatha et al., 2025),
incorporating self-compassion may yield novel insights, particularly given its potential protective function in
women. Fourth, cross-cultural and age-diverse samples are needed to examine the generalizability of these
gender differences beyond the current population.

Implications for Practice

Although causal inferences cannot be made from this study, the findings highlight practical considerations for
those working in psychological, public, and digital health. For mental health professionals, it may be beneficial to
assess clients’ social media habits and motives, especially for women who might be using social media as
a maladaptive escape from negative emotions. Therapists can help individuals develop healthier coping strategies
(e.g., mindfulness or reaching out to friends) instead of “doom-scrolling” when distressed. Fostering self-
compassion (in women) and self-esteem (in both women and men) is another promising intervention target.
Practices like self-compassion training (e.g., via meditation) or reflective exercises could potentially counter the
impact of PSMU on health. For public health practitioners, these results underscore the importance of digital
health education. Campaigns might raise awareness that PSMU is associated with physical symptoms,
encouraging balanced use (such as screen-time limits and tech-free periods) and promoting self-care behaviors
to mitigate stress. Integrating self-compassion, self-esteem, and digital literacy into school curricula or community
programs could foster resilience against social media’s negative outcomes.

Limitations

Nevertheless, several limitations should be considered. First, the cross-sectional design prevents us from drawing
causal conclusions; longitudinal designs are needed in future research to clarify the directionality of the observed
symptom-level associations. Second, the sample was recruited online through convenience and snowball
sampling and was relatively young, predominantly composed of students, and skewed toward women, which
restricts the generalizability of the findings to the broader Czech adult population, and particularly to older and
non-student groups. The concentration of younger, student participants may be associated with higher baseline
social media engagement and a more restricted range of somatic complaints than would be expected in a more
age-diverse sample, which could attenuate some of the item-level associations recovered by the network.
Additionally, younger, predominantly student participants, tend to report somatic symptoms infrequently. Such
floor effects reduce both the variance of these items and their covariance with other symptoms, which has direct
consequences for an item-level network. Consistent with this, the somatic symptoms involved in the weakest and
least stable edges in our networks were also among the least frequently endorsed. Future studies should aim to
replicate these patterns in probability-based, demographically representative samples with more balanced and
adequately powered gender groups and a wider age range, in order to establish the robustness and
generalizability of the gender-specific structures identified here. Third, the present research did not focus
specifically on any potentially vulnerable subpopulations, such as individuals from immigrant backgrounds or



those identifying as LGBTQ+. Given the increased risks often reported in these groups, their inclusion in future
research would improve both the inclusiveness and interpretative value of subsequent findings. Fourth, it is
important to acknowledge that even though our data were collected in 2022, following the acute phase of the
COVID-19 pandemic, the long-term effects of the pandemic might have influenced our findings. The pandemic
caused a sustained shift in digital habits, significantly increasing participants' baseline level of engagement with
social media platforms and altering their physical health and lifestyle behaviors. This residual impact potentially
introduced confounding factors that need to be considered when interpreting the results.

Conclusion

This study explored the symptom-level associations between PSMU, physical health, self-esteem, and self-
compassion, highlighting clear gender-specific differences. A number of symptom-level differences emerged
between women and men despite broadly similar network structures. In women, the tendency to use social media
as a means of escaping negative emotions emerged as a central bridge symptom, linking the PSMU item cluster
with the cluster of physical health symptoms. By contrast, in men, fewer and weaker direct connections were
observed between specific PSMU and physical health symptoms, even though the overall magnitude of network
connectivity did not significantly differ between genders. When self-esteem was incorporated into the networks
of both genders, it formed an additional bridge symptom, connecting a newly emerged physical health cluster to
PSMU through the escapism symptom. The inclusion of self-compassion, however, revealed divergent patterns by
gender. In women, self-compassion introduced another bridge symptom that linked physical health to PSMU via
escapism. In men, no direct associations were observed between self-compassion and either PSMU or physical
health. However, once self-compassion was included in the men’s network, all previously observed associations
between PSMU and physical health became absent.
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