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ABSTRACT

This study capitalized on a network analysis to examine the interrela-
tions between childhood sexual abuse (CSA), adolescent/adult sexual
assault (AASA), and self-destructive behaviors (i.e, binge eating,
self-harm, and substance use) within a network framework, guided
by the principles of embodiment theory. It further aimed to explore
how these patterns vary across gender identities by estimating and
comparing three distinct networks for men, women, and
gender-diverse individuals. Data were drawn from the International
Sex Survey (N=82,243; M_age = 32.39, SD = 12.52) conducted across
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women, and gender-diverse individuals using EBIC Graphical Lasso.
Differences in network structure, edge weights, and centrality metrics
were tested using network comparison tests, with false-discovery-rate
corrections applied. Among women, CSA emerged as the most cen-
tral node in the network, showing strong connections to AASA, binge
eating, self-harm, and substance use, suggesting an integrated pat-
tern of embodied coping. In contrast, the network for gender-diverse
individuals revealed two partially distinct sub-networks: one linking
CSA, AASA, and substance use, and another connecting binge eating
and self-harm — suggesting different coping mechanisms. The net-
work estimated for men was more fragmented, with weaker and
fewer connections among trauma and measures of self-destructive
behaviors. Findings suggest the importance of gender-sensitive,
trauma-informed care. CSA emerged as a central driver of intercon-
nected self-destructive behaviors in women, while gender-diverse
individuals showed distinct patterns, suggesting embodiment and
minority stress as potential risk factors.
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Introduction

Childhood sexual abuse (CSA) and adolescent/adult sexual assault (AASA) have been
repeatedly linked to self-destructive behaviors, including self-harm (Devries et al.,
2014; Ng et al., 2018), eating disorders (Hayes et al., 2021; Quilliot et al., 2019), and
substance use (Fletcher, 2021; Simpson & Miller, 2002). Individuals who have expe-
rienced CSA and/or AASA experience elevated odds of engaging in such behaviors,
which may reflect maladaptive strategies to cope with emotional pain and psycho-
logical distress (Rodriguez-Srednicki, 2001; Tryggvadottir et al., 2019). These behav-
iors, while differing in their outward manifestations, often share underlying
psychological and physiological mechanisms, including efforts to regulate emotions,
numb dissociative states, or exert control over a body that has been violated
(Rodriguez-Srednicki, 2001). The co-occurrence of CSA, AASA, and self-destructive
behaviors reflects a complex interplay of trauma, psychological distress, and bodily
disconnection, highlighting the need for a comprehensive theoretical framework to
understand these relationships. Within an embodiment framework, self-destructive
behaviors such as self-harm, binge eating, and substance use can be understood as
bodily expressions of trauma and strategies to regulate overwhelming affect, manage
dissociation, or reassert control over a body that has been experienced as unsafe or
violated (van der Kolk, et al., 1991). Rather than isolated symptoms, these behaviors
reflect attempts to cope with and contain trauma that has been registered physio-
logically and somatically, illustrating how traumatic experiences may be enacted
through the body over time.

The long-term effects of sexual trauma have been conceptualized across a wide
range of theoretical frameworks, including neurobiological models, trauma-focused
cognitive frameworks, psychodynamic and relational perspectives, and developmental
theories. For example, attachment-based perspectives (Ensink et al., 2020), the
self-trauma model (Briere, 2002), and the traumagenic dynamics model (Finkelhor &
Browne, 1985) illustrate pathways through which an early violation may disrupt emo-
tion regulation, interpersonal functioning, and the embodied sense of self. In the
present study, we foreground embodiment theory to highlight how trauma may become
encoded in, and expressed through, the body and patterns of self-directed behavior
over time (van der Kolk et al., 1991). The embodiment theory posits that trauma is
not merely a psychological phenomenon but is also deeply imprinted on the body
(van der Kolk, 2014, 1989; Young, 1992). This perspective suggests that traumatic
experiences, particularly those involving physical and sexual violation, leave enduring
marks on the body’s physiology, sensory processing, and neural architecture (Choi
et al., 2022; Lanius et al., 2017; Terpou et al., 2019). The body, in this view, is not
merely a passive recipient of trauma but becomes an active site where traumatic expe-
riences are encoded and expressed. Survivors often report a profound sense of bodily
disconnection, manifesting in symptoms such as chronic pain, heightened physiological
arousal, dissociation, and altered body perception (Lanius et al., 2017; Terpou et al.,
2019). The body, far from being a neutral vessel, becomes a repository for unresolved
trauma, with the survivor’s relationship to their body often characterized by alienation,
distress, and mistrust (Maldonado-Morales & Yudovich, 2023; Talmon & Ginzburg,
2018; Young, 1992).
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Through the lens of embodiment theory, the association between CSA, AASA,
and self-destructive behaviors can be understood as a manifestation of the body
holding, expressing, and attempting to manage the residual pain of trauma (Pratile
et al., 2025). Self-destructive behaviors, such as self-harm, may function as a means
of punishing the body—inflicting physical pain as a form of self-directed anger,
shame, or guilt tied to the traumatic experience (Sténicke, 2021). Binge eating,
similarly, may represent an effort to soothe or numb the body temporarily, reflect-
ing a desire to disconnect from overwhelming sensations or emotions that the
body holds (Palmisano et al., 2018; Quilliot et al., 2019). Substance use may func-
tion as an attempt to escape the embodied distress by inducing states of dissociation
or numbing, even as it further entrenches harm to the body (Maél & Daniel, 2022;
Ricci et al., 2024).

Moreover, survivors of sexual trauma often experience a personification of the body,
wherein the body is no longer perceived as an integrated part of the self but rather
as an entity associated with betrayal, contamination, or punishment (Talmon &
Ginzburg, 2018; Tsur, 2022). This fragmented relationship with the body may contribute
to a cycle of alienation and harm, where the individual oscillates between disconnection
from the body and punitive or numbing actions directed toward it. Trying to master
the betrayed body and its associated aggression and contempt forces the victim to
identify with the aggressor by taking on the perpetrator role, retaliating by punishing
the body for its betrayal, or splitting the mind from the body by using dissociation
and ignoring bodily needs (Lev-Wiesel, 2015). The body becomes both the site of
suffering and the target of attempts to master, control, or silence the pain it holds
(Hodge & Baker, 2021). These dynamics highlight the deep-seated embodiment of
trauma and underscore the importance of considering the body’s role in the aftermath
of sexual abuse.

Global prevalence estimates of CSA suggest that approximately 20% to 30% of girls
and 5% to 10% of boys experience CSA before the age of 18 (Barth et al.,, 2013;
Gewirtz-Meydan & Finkelhor, 2020; Pereda et al., 2009). In the present study, AASA
refers to sexual assault occurring from age 14 onward. AASA is also markedly gen-
dered, with women and gender-diverse individuals reporting substantially higher rates
of adult sexual victimization compared to men (Dworkin et al., 2021; Rothman et al.,
2011). Sexual and gender minority (SGM) populations experience elevated rates of
both CSA and AASA, often compounded by minority stress, stigma, discrimination,
and limited access to protective networks (Blackburn et al., 2023; Blayney et al., 2023;
Dworkin et al., 2021). Gender-diverse individuals, in particular, are at heightened risk
for early and repeated trauma and frequently encounter additional stressors such as
invalidation and microaggressions, which intensify the psychological and embodied
impact of sexual victimization (Hindes et al., 2025). Despite these vulnerabilities, their
experiences remain significantly underrepresented in empirical and theoretical litera-
ture. Given their elevated exposure to trauma and the increased likelihood of engaging
in self-destructive behaviors such as self-harm, disordered eating, and substance use,
it is important to understand how these behaviors manifest through the body. For
many gender-diverse survivors, trauma intersects with identity-based rejection, often
contributing to bodily alienation, emotional dysregulation, and disrupted self-perception.
These gender-related disparities in prevalence, psychosocial consequences, and
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embodied responses underscore the importance of conducting separate models for
each gender group, allowing for more nuanced insights into trauma-related processes
across identities.

In the present study, we sought to examine the intricate interplay of CSA, AASA,
and self-destructive behaviors (i.e., self-harm, binge eating, and substance use) within
a network framework, guided by the principles of embodiment theory. While previous
research has often explored the associations between sexual victimization (both CSA
and AASA) and these behaviors through correlational analyses or regression models
(e.g., Devries et al., 2014; Fletcher, 2021; Quilliot et al., 2019; Simpson & Miller, 2002),
such approaches tend to treat these behaviors as isolated outcomes, potentially over-
looking the complexity of how they interact with one another. Network analysis offers
a fundamentally different perspective by conceptualizing symptoms and behaviors as
interdependent nodes that may activate, reinforce, or co-evolve with one another, rather
than as downstream expressions of a single latent construct (Briganti et al., 2024;
Schumacher et al, 2023). Consistent with contemporary network theory, this approach
does not assume a single underlying latent mechanism; instead, it focuses on how
observable experiences and behaviors mutually shape one another within a dynamic
system. This approach is also particularly relevant to embodied trauma, given that
survivors often experience trauma as a distributed process across affective, behavioral,
and somatic domains rather than through isolated symptoms. By employing network
analysis, we aimed not merely to observe bivariate relationships between variables, but
also to capture the relations between a series of variables through an interconnected
dynamic system. Importantly, we investigated these patterns across gender identities,
recognizing that gender-diverse individuals may experience compounded vulnerabilities
and unique expressions of embodied trauma.

Based on prior work, we hypothesized that CSA and AASA would be positively
connected to binge eating, self-harm, and substance use, and that CSA would emerge
as a central node in the network, given that early interpersonal trauma occurs during
critical developmental windows for emotion regulation, attachment formation, and
bodily self-experience (Walsh, et al., 2010). We also anticipated meaningful gender-related
differences in network structure and connectivity, given evidence that trauma responses
and coping mechanisms can vary across gender identities (OIff, 2017). Through this
analytical approach, we sought to deepen knowledge about how the body might retain,
express, and negotiate trauma, offering critical insights into the embodied dimensions
of sexual abuse.

Method
Procedure and Participants

This study was conducted using the International Sex Survey (1SS) study sample, which
is a cross-sectional, self-report study in 42 countries® (see the preregistered study
design: https://osf.io/fht8p). The English survey battery was translated into an additional
25 other languages, following a pre-established translation procedure for cross-cultural
studies (Beaton et al., 2000). Data were collected between October 2021 and May 2022.
Participants who responded to the study advertisements completed an anonymous
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survey on Qualtrics, which took approximately 25 to 45min. The list of all collabo-
rating countries, the detailed description of the translation and data collection proce-
dures, and the eligibility criteria are described in the study protocol (B6the et al., 2021).
After data cleaning (see detailed data cleaning procedure: https://osf.io/csyjq?view_
only=dadcfc82666140a6ab5alc3f63b679be), 82,243 participants (M, - 32.39 years,
SD=12.52) were included in the final dataset. For the present analysis, participants
with more than 80% missing data on relevant variables were excluded, resulting in a
final analytic sample of 81,818 individuals. Concerning participants’ gender, 32,549
(39.6%) identified as men, 46,874 (57.0%) identified as women, and 2,783 (3.4%)
identified as gender-diverse. Most participants (n=56,125; 68.2%) were heterosexual,
and 31.5% (n=25,777) of participants were sexually diverse. Most participants had a
tertiary education (e.g., college or university) (n=60,896; 74.0%), worked full-time
(n=42,981; 52.3%), and lived in a city or metropolis (i.e., in a city with a population
greater than 100,000) (n=56,361; 68.5%). Regarding relationship status, more than half
of the participants were in romantic relationships (n=51,778; 63.0%). Detailed socio-
demographic characteristics of participants by country can be found at: https://osf.io/
n3k2c/files/osfstorage/6352e69c6e71e8121a9ch66d.

Ethical Considerations

The study was approved by all collaborating countries’ national/institutional ethics
review boards (https://osf.io/n3k2c/files/osfstorage/636974c6f490ee001cfe45fe) and con-
ducted in accordance with the Declaration of Helsinki.

Measures

Childhood sexual abuse and adolescent/adulthood sexual assault were assessed using
the Sexual Abuse History Questionnaire (SAHQ; Leserman et al., 1995). This scale
measures participants’ experiences of different types of sexual abuse during their
childhood (CSA) and adolescence and adulthood (AASA), with 12 dichotomous (i.e.,
“no” and “yes”) questions (e.g., “Has anyone ever forced you to have sex when you
did not want this?”). Six of the questions addressed CSA (<13years old), and six
guestions addressed AASA (=14years old). Respondents provided their answers on a
two-point scale (0=no; 1=yes). Each participant’s score for CSA and AASA was coded
as a dichotomous variable, indicating whether they had experienced abuse or assault
(yes = 1) or not (no = 0). A prior validation study found that Cronbach’s alphas for
the SAHQ ranged from 0.73 for the CSA scale to 0.75 for the AASA scale across 26
languages (see Nagy et al., 2025 for details).

Self-harm was assessed using the P4 screener (Dube et al., 2010), a concise tool
that evaluates suicide risk based on four key factors: past suicide attempts, presence
of a suicide plan, likelihood of completing suicide, and protective factors that may
mitigate self-harm tendencies (P4 screener; yes/no responses). Participants were initially
asked a screening question: "Have you had thoughts of actually hurting yourself?" If
answered affirmatively, the screener proceeded with four additional questions: (1)
history of previous self-harm attempts (yes/no); (2) contemplation of specific self-harm
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methods (yes/no); (3) assessment of the likelihood of acting on these thoughts within
the next month (not at all likely, somewhat likely, very likely); (4) identification of
factors that would prevent self-harm (yes/no). Those responding positively to preventive
factors were given the opportunity to elaborate on what would deter them from
self-harm. A sum score was calculated for each participant. A prior validation study
found that Cronbach’s alphas for the P4 Screener varied across 26 countries, genders,
and sexual orientations, falling both below and above the conventional .70 threshold;
however, Coefficient H remained consistently high (= .96), indicating robust reliability
(see Gewirtz-Meydan et al., 2024 for details).

Binge-eating symptoms were assessed using the Binge Eating Disorder Screener-7
(BEDS-7). The BEDS-7 is a self-report screening tool that is designed to screen for
BED symptoms rather than to make a diagnosis. It has been validated against DSM-5
diagnostic criteria (Herman et al., 2016). The BEDS-7 consists of seven items asking
about episodes of overeating during the prior three months and the feelings after these
episodes. A prior validation study found that Cronbach’s alphas for the BEDS-7 ranged
from 0.90 to 0.94 across 26 countries, genders, and sexual orientations (see
Gewirtz-Meydan et al., 2025 for details).

Substance use was assessed using the Alcohol, Smoking, and Substance Involvement
Screening Test (ASSIST; Ali et al., 2002). Ten ASSIST items were used to assess the
frequency and consequences of substance use in the past three months. A prior val-
idation study conducted in the same dataset found that Cronbach’s alphas for the
ASSIST was acceptable (o = .63; see Lee et al., 2023 for details).

Data Analysis

The analyses were conducted on 81,818 participants, of whom 2,771 were gender-diverse
individuals, 32,385 were men, and 46,662 were women. Only participants with no
more than 80% missing data on the relevant variables were included. Before the pri-
mary analyses, we examined the normal distribution of all main study measures using
a series of Anderson-Darling normality tests. We found that all measures significantly
deviated from normality (all A>2019.1, all p<2.2™% or lower). Accordingly, we
employed robust statistics, as described below. Overall, 4.81% of the data were missing.
Missingness was handled by multiple imputations with five complete datasets (corre-
sponding to the percentage of missing data). We began by examining the pattern of
associations between the main study measures through a series of winsorized Pearson
analyses. Specifically, we used measures of binge-eating symptoms, self-harm, substance
use, CSA and AASA.

Next, we calculated the differences between genders in quantitative study measures
by employing a series of heteroscedastic one-way analyses of variance (ANOVA) for
trimmed means, followed by an explanatory measure of effect size. Post-hoc analyses
were performed using Yuen's trimmed means tests and adjusted using the
Holm-Bonferroni method. Differences in the prevalence of CSA and AASA were esti-
mated by chi-square tests for independence of measures, followed by a Cramers V
measure of effect size. Because of the multiple testing, we used a False Discovery Rate
(FDR) of 5% to adjust the significance.
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Finally, we separately estimated three networks between all main study measures
for gender-diverse individuals, men and women. We specifically employed the Extended
Bayesian Information Criterion (EBIC) with a Graphical Lasso followed by refitting
without the Lasso penalty to get more accurate (non-shrunken) estimates of the partial
correlations. The correlations employed in this process were based on polychoric and
polyserial correlations. The estimation process was performed with the estimateNetwork
function of the bootnet R package. Following the estimation of the networks, we
employed edges invariance tests with an FDR of 5% to control for the multiple anal-
yses and centrality invariance tests. Edges in network analysis are equivalent to partial
correlations between two variables (known as nodes in network analysis). Centrality
refers to a series of measures to evaluate the function of each node (i.e., variable)
within the network, and centrality invariance tests allow distinguishing nodes of
different networks using the centrality scores. We focused on the following scores:
(i) Closeness—a centrality measures how fast information can spread from a given
node to other reachable nodes in the network. It is calculated as the inverse of the
sum of distances from a node to all other nodes. (ii) Betweenness—quantifies the
number of times a node acts as a bridge along the shortest path between two other
nodes. It can highlight nodes significantly influencing the network, even if they are
not directly connected to many other nodes. (iii) Strength—in the context of network
analysis, strength centrality is the sum of the weights of a node’s edges, often used
in weighted networks to assess the influence or importance of a node. And (iv)
Expected Influence—a measure used in weighted, directed networks that calculates the
expected influence of a node by summing the weights of outgoing edges and sub-
tracting the weights of incoming edges. It provides a nuanced view of a node’s cen-
trality, considering the direction of relationships. The invariance tests were performed
with the NetworkComparisonTest R package.?

Results
The Pattern of Associations between Study Variables

The pattern of associations is presented in Figure 1. The heatmap highlights the cor-
relations between various forms of abuse, substance use, self-harm, and binge-eating
symptoms. Notably, CSA and AASA positively correlated with binge-eating symptoms
and self-harm, suggesting that individuals who have experienced sexual abuse during
their lifetime may be more prone to engage in binge eating and self-harm. CSA also
moderately correlated with AASA, indicating a potential link between early traumatic
experiences and later harmful experiences. Substance use positively correlated with
both CSA and AASA, albeit to a lesser extent. Self-harm correlated positively with
binge-eating symptoms, suggesting a possibly shared underlying mechanism driving
both behaviors.

Di erences between Genders in the Main Study Variables

Table 1 presents the means, standard deviations, and results of statistical tests for
gender-related differences across the quantitative measures, as well as the frequencies
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Figure 1. Heatmap of winsorized Pearson correlations between all study measures.

Table 1. Di erences in Main Study Measures Across Gender Groups.
Gender-Diverse

Individuals Men Women
Variables M SD M SD M SD F timmed € q
Binge-Eating 0.43 0.73 0.15 0.49 0.33 0.75 619.72 018 [.16, .21] p <. 001
Symptoms
Self-Harm 0.68 0.72 0.11 0.49 0.25 0.58 129377 0.4 [43, .46] p <. 001
Substance Use 0.17 0.83 0.05 0.77 0.05 0.74 22,51 .08 [.05, .10] p <. 001
% n % n % n X2 Cramer’s V q
CSA 46.7 1295 21.4 6945 35.8 16711 2218.67 .16 p <. 001
AASA 65.0 1800 26.6 8630 56.4 26311 7299.67 .30 p <. 001

Note. Values re ect factor scores. AASA =Adolescent/adult sexual assault, CSA=Childhood sexual abuse. Values re ect
factor scores. AASA =Adolescent/adult sexual assault; CSA=Childhood sexual abuse. E ect size cuto s: € = .10 (small),
.30 (medium), .50 (large); Cramer’s V = .10 (small), .30 (medium), .50 (large).

and corresponding statistics for the abuse-related variables. Heteroscedastic ANOVAs
with trimmed means showed significant gender differences in all continuous outcomes:
binge-eating (F_trimmed = 619.72, ¢ = .18 [.16, .21], q < .001), self-harm (F_trimmed
= 1293.77, € = .44 [.43, .46], q < .001), and substance use (F_trimmed = 22.51, € =
.08 [.05, .10], q < .001). Post-hoc Yuen tests (Holm—Bonferroni) indicated men<women
and gender-diverse individuals on each measure. Prevalence also differed: CSA (x* =
2218.67, Cramer’s V = .16, q < .001) and AASA (x*> = 7299.67, Cramer’s V = .30, q
< .001) were higher among women and gender-diverse individuals than men. Figure 2
provides a visual summary of these group differences and displays the outcomes of
the post-hoc analyses. The analyses revealed significant differences across all measures
that survived FDR correction. Specifically, men reported lower levels of binge-eating
symptoms, self-harm, substance use, and CSA and AASA compared to both women
and gender-diverse individuals. Additionally, gender-diverse individuals reported higher
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Figure 2. Di erences between gender groups.

levels of binge-eating symptoms, self-harm, substance use, and CSA and AASA com-
pared to both women and men. Effect sizes ranged from small to large, with the
strongest effects observed for self-harm (¢ = .44, moderate-to-large) and sexual assault
variables (Cramer’s V = .16-.30, small-to-moderate), and smaller effects for binge-eating
symptoms and substance use (¢ = .08-.18, small-to-moderate).
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Figure 2. (Continued)

Network Analysis

Sub-Networks

As shown in Figure 3, the analysis revealed that gender-diverse individuals had a
distinct sub-network structure compared to both women and men. Specifically, among
women and men, all nodes (i.e., variables) were clustered within a single network,
suggesting that they may cope with sexual abuse through binge-eating symptoms,
self-harm, and substance use. In contrast, men and gender-diverse individuals exhibited
two distinct sub-networks. For gender-diverse individuals, binge-eating symptoms and
self-harm formed one sub-network, whereas sexual abuse and substance use formed
another, suggesting that gender-diverse individuals may cope with sexual abuse more
through substance use, rather than binge eating or self-harm.
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Figure 3. Network analysis within gender groups.
Note. Di erent node colors represent signi cant sub-networks. Blue edges (i.e., paths) re ect positive associations. The
edges’ distance, width, and color intensity represent their relative strength.
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Figure 3. (Continued)

Centrality Invariance

As noted in Tables 2—4 and Figure 4, there are significant differences in the centrality
indices of ‘strength’ and ‘expected influence’ for CSA, with these indices being the
highest among women as compared to both men and gender-diverse individuals. In
network analysis, higher centrality, particularly in terms of strength and expected
influence, indicates that a node (in this case, CSA) plays a more integral role in the
overall structure of the network. For women, the high centrality of CSA suggests that
it is a key factor strongly connected to other behaviors in the network, such as AASA,
binge eating, self-harm, and substance use. This suggests that CSA is not only prevalent
but also may be deeply intertwined with maladaptive coping mechanisms, potentially
driving these behaviors more intensely among women. The high expected influence
further indicates that changes in the levels of CSA are likely to have a substantial
association with the other measures within the network, reinforcing its central role in
shaping these outcomes in women.

In addition, women and gender-diverse individuals exhibited higher measures of ‘close-
ness, ‘strength, and ‘expected influence’ for substance use compared to men, with no
significant differences between the former two groups. In network analysis, ‘closeness’ refers
to how quickly and efficiently a node can interact with all other nodes in the network.
The higher closeness of substance use among women and gender-diverse individuals sug-
gests that this behavior is more readily accessible and interconnected with other behaviors
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Table 2. Centrality Invariance Test Results Comparing the Networks of Gender-Diverse Individuals
and Women.

Variables Closeness Betweenness Strength Expected In uence
Binge-Eating Symptoms 0.56 1.00 0.73 0.73
Self-Harm 0.35 1.00 0.53 0.53
Substance Use 081 1.00 0.60 0.60
CSA 0.38 1.00 0.05 0.05
AASA 071 1.00 0.20 0.20

Note. All values are p-values. Signi cant values are bold. AASA = Adolescent/adult sexual assault, CSA = Childhood sexual
abuse.

Table 3. Centrality Invariance Test Results Comparing the Networks of Gender-Diverse Individuals
and Men.

Variables Closeness Betweenness Strength Expected In uence
Binge-Eating Symptoms 0.26 1.00 0.42 0.42
Self-Harm 0.90 0.34 0.07 0.07
Substance Use 0.02 1.00 0.02 0.01
CSA 0.16 1.00 0.55 0.54
AASA 0.53 0.59 0.22 0.22

Note. All values are p-values. Signi cant values are bold. AASA = Adolescent/adult sexual assault, CSA = Childhood sexual
abuse.

Table 4. Centrality Invariance Test Results Comparing the Networks of Men and Women.

Variables Closeness Betweenness Strength Expected In uence
Binge-Eating Symptoms 0.08 1.00 0.00 0.00
Self-Harm 0.01 0.00 0.00 0.00
Substance Use 0.00 1.00 0.00 0.00
CSA 0.07 1.00 0.00 0.00
AASA 0.55 0.31 0.73 0.73

Note. All values are p-values. Signi cant values are bold. AASA =Adolescent/adult sexual assault, CSA =Childhood sexual
abuse.

in their network, making it a central part of their coping strategies. The higher ‘expected
influence’ indicates that substance use not only has a strong connection to other behaviors
but also exerts significant indirect effects through its connections with other nodes, further
underscoring its critical role in the behavioral networks of women.

Finally, women were also higher than men (but not gender-diverse individuals) in
‘closeness, ‘betweenness, ‘strength, and ‘expected influence’ for self-harm, and in
‘strength’ and ‘expected influence’ for binge-eating symptoms. This indicates that these
behaviors are more closely linked and exert a greater influence within the behavioral
networks of women compared to men. The concept of ‘closeness’ suggests that self-harm
is more integrally connected to other behaviors within the network for women, facil-
itating quick interactions and mutual influence. The ‘expected influence’ of these
behaviors suggests that they connect not only through direct connections but also
indirectly influence other behaviors, emphasizing the complex and interconnected
nature of these maladaptive coping strategies in response to trauma among women.

Edge Invariance
As noted in Tables 5-7, several edges (i.e., paths between variables) remained significant
after FDR adjustment. First, the connections between AASA and CSA were significantly
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Figure 4. Centrality scores of the network analysis among gender groups.
A. Gender-Diverse Individuals

B. Women

C. Men

stronger among women compared to both men and gender-diverse individuals. In
addition, the link between AASA and substance use was stronger for women than men,
suggesting that traumatic experiences in adolescence/adulthood among women are more
closely associated with potential maladaptive coping mechanisms involving substance use.
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Figure 4. (Continued)

Table 5. Network Edge Invariance Test Between Gender-Diverse Individuals and Women.

Variable 1 Variable 2 pt g?®
Binge-Eating Symptoms Substance Use 0.005 0.052
Binge-Eating Symptoms Self-Harm 0.011 0.052
CSA AASA 0.021 0.057
Substance Use AASA 0.086 0.164
Binge-Eating Symptoms AASA 0.151 0.213
Substance Use CSA 0.224 0.240
Binge-Eating Symptoms CSA 0.367 0.331
Self-Harm CSA 0.372 0.331
Self-Harm AASA 0.637 0.390
Self-Harm Substance Use 0.740 0.390

Bolded p-values are nominally signi cant at p < .05.

2Bolded variable names re ect signi cance after FDR correction.

3q refers to g-values (i.e. False Discovery Rate of 5%).

AASA =Adolescent/adult sexual assault, CSA=Childhood sexual abuse.

Additionally, the connection between substance use and binge-eating symptoms was
stronger among women than among both men and gender-diverse individuals, indi-
cating that these two potential maladaptive coping mechanisms are more likely to
co-occur in women. This suggests that women who engage in substance use may also
be more prone to binge eating, reflecting a broader pattern of interconnected mal-
adaptive behaviors.

The association between self-harm and binge-eating symptoms was weakest among
men and strongest among gender-diverse individuals, with women falling in between.
This pattern suggests that, compared to women and gender-diverse individuals, men
who engage in self-harm are much less likely to also exhibit binge-eating symptoms.
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Table 6. Network Edge Invariance Test between Gender-Diverse Individuals and Men.

Variable 1 Variable 2 pt g?®
Substance Use AASA 0.000 0.002
Binge-Eating Symptoms Self-Harm 0.000 0.002
Binge-Eating Symptoms Substance Use 0.066 0.187
Substance Use CSA 0.105 0.205
Binge-Eating Symptoms AASA 0.138 0.205
Binge-Eating Symptoms CSA 0.328 0.407
Self-Harm CSA 0.543 0.680
Self-Harm Substance Use 0.609 0.680
CSA AASA 0.638 0.680
Self-Harm AASA 0.666 0.680

1Bolded p-values are nominally signi cant at p < .05.

2Bolded variable names re ect signi cance after FDR correction.

3q refers to g-values (i.e. False Discovery Rate of 5%).

AASA =Adolescent/adult sexual assault, CSA=Childhood sexual abuse.

Table 7. Network Edge Invariance Test between Men and Women.

Variable 1 Variable 2 pt g?®
Substance Use AASA 0.000 0.002
CSA AASA 0.000 0.002
Binge-Eating Symptoms Self-Harm 0.002 0.006
Self-Harm Substance Use 0.014 0.026
Binge-Eating Symptoms Substance Use 0.022 0.027
Substance Use CSA 0.032 0.028
Binge-Eating Symptoms AASA 0.550 0.699
Self-Harm CSA 0.554 0.699
Binge-Eating Symptoms CSA 0.710 0.699
Self-Harm AASA 0.941 1.000

Bolded p-values are nominally signi cant at p < .05.

2Bolded variable names re ect signi cance after FDR correction.

3q refers to g-values (i.e. False Discovery Rate of 5%).

AASA =Adolescent/adult sexual assault, CSA=Childhood sexual abuse.

In contrast, among gender-diverse individuals, self-harm and binge-eating symptoms
are highly interconnected, indicating a tendency for these potential maladaptive behav-
iors to co-occur.

Finally, the connection between AASA and substance use is stronger for gender-diverse
individuals compared to men. This suggests that gender-diverse individuals may be
more likely than men to use substance use as a coping mechanism in response to
sexual abuse experienced in adolescence/adulthood.

Discussion

This study investigated the complex, embodied dynamics of trauma, focusing on how
CSA and AASA are interconnected with self-destructive behaviors, specifically binge
eating, self-harm, and substance use, through a network analysis framework. Our
findings offer empirical support for embodiment theory by suggesting that trauma
may not only be psychologically disruptive but also deeply imprinted on the body and
expressed through distinct patterns of behavior. The positive correlations among CSA,
AASA, and self-destructive behaviors affirm previous research indicating that traumatic
sexual experiences may increase the risk of maladaptive coping strategies, such as
self-harm (Devries et al., 2014; Ng et al., 2018), binge eating (Krogh, 2022), and
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substance use (Simpson & Miller, 2002). However, this study advances the field by
illustrating how these behaviors interact as part of a dynamic system, rather than being
treated as independent outcomes.

Two critical contributions emerge from this work. First, the study supports the
utility of network analysis in revealing interdependent networks for trauma-related
measures, offering a more integrative and ecologically valid lens than traditional linear
models. Second, it investigates the experiences of gender-diverse individuals, a group
often underrepresented in trauma research, and reveals that their symptom networks
are unique, and in some manners more densely interconnected and potentially clinically
complex. These findings suggest that embodied distress may be shaped not only by
traumatic experiences, but also by the sociocultural context of gender identity, mar-
ginalization, and minority stress.

Gender-related differences emerged across the networks. Among women, CSA and
AASA were more strongly linked, reflecting the phenomenon of revictimization, in
which early trauma increases susceptibility to subsequent victimization (Classen et al.,
2005; Walker et al., 2019). CSA demonstrated high centrality in women's networks,
reinforcing embodiment theory’s proposition that unresolved trauma becomes embedded
within the body (van der Kolk, 2014), shaping subsequent emotional and behavioral
responses. Self-harm and binge eating were particularly interconnected in this group,
resonating with theories that these behaviors may serve as co-occurring strategies for
managing uncomfortable affect or attempting to exert control over a violated bodily
self (Brown et al.,, 2018; Hodge & Baker, 2021).

In gender-diverse individuals, the network structure revealed a notable bifurcation
in coping strategies. One sub-network linked binge eating and self-harm, while a
second cluster connected CSA, AASA, and substance use. This does not necessarily
imply that gender-diverse individuals engage in substance use more frequently (Cotaina
et al., 2022), but rather that such behaviors may relate more robustly to sexual abuse,
possibly reflecting specific strategies for coping with trauma-related distress, potentially
within the context of minority stressors such as discrimination, rejection, and inter-
nalized transphobia (Pellicane et al., 2025). Binge eating and self-harm may instead
reflect emotion-focused coping patterns distinct in etiology and function. Prevalence
estimates appear elevated for binge eating disorder among transgender individuals
(Rasmussen et al., 2023), as do those for self-harm (McNeil et al., 2017). The current
findings may reflect previously documented links between binge eating and specific
forms of self-harm like suicidality, which may differ by gender identity (Brown et al.,
2018). Together, these findings support a view that trauma is embodied in ways that
may be mediated by identity and social context, and that gender-diverse individuals
may experience unique pathways of coping shaped by layered vulnerabilities and sys-
temic marginalization.

By contrast, the network in men was more fragmented, with weaker connections
between CSA, AASA, and self-destructive behaviors. This pattern suggests that men
may either use different coping strategies, experience trauma differently, benefit from
unmeasured protective factors, such as social norms or reluctance to disclose vulner-
abilities, or other possibilities (Easton, 2013; O’Leary et al., 2017). The weaker con-
nection between binge eating and self-harm in men, relative to other groups, may
reflect findings from broader research indicating that while binge eating and self-harm
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are significantly associated, the strength of this relationship tends to be stronger for
women than for men (Brown et al., 2018).

Study findings align with embodiment theory, which conceptualizes trauma not
solely as a psychological experience but as one deeply etched into the body (Choi
et al., 2022; van der Kolk, 2014). The network structures we observed suggest that
self-destructive behaviors may not represent isolated coping strategies, but rather
manifestations of traumas embodied impact, potentially reflecting survivors’ struggles
to process emotional pain and regain control (Hodge & Baker, 2021). For women, a
central role of CSA in the network underlines how early traumatic experiences may
become embedded in bodily systems, relating to subsequent behavior patterns and
reinforcing cycles of harm.

The personification of the body, especially among survivors, provides a lens to
interpret the observed clustering of behaviors (Tsur, 2022). The body, once violated,
may be perceived as complicit, objectified, and deserving of punishment (Hodge &
Baker, 2021). Acts of self-harm can thus be interpreted as attempts to self-regulate
internal turmoil, to take control over a body that was once out of personal control
during abuse, or to transform a passive site of trauma into an active expression of
suffering (Adshead, 2010; Pratile et al., 2025; Taylor et al., 2018). This desire to control
or alter the body, sometimes through inflicting harm or making the body less appeal-
ing, may represent an attempt to regain power and autonomy in the face of past
violations (Talmon & Ginzburg, 2017, 2018). This relationship may be most relevant
to women, and a more bifurcated structure in gender-diverse individuals suggests that
specific societal and cultural factors may shape how trauma is embodied and expressed.

Moreover, the higher centrality of substance use among women and gender-diverse
individuals suggests that for these groups in particular substance use may not be
simply a behavioral response but may also function as a chemical means of dissociating
from the embodied distress of trauma (Ricci et al., 2024). While dissociation may
appear to oppose the notion of embodiment, it paradoxically highlights the body’s
central role in trauma experiences. Survivors may engage in self-destructive behaviors
to feel something in the face of emotional numbness, to exert control over a body
that feels alien or disconnected, or to make internal pain externally visible and tangible.
Self-destructive behaviors can also be seen as a form of physical language, a way for
survivors to make their pain visible and tangible—serving as signals to the outside
world that cry out for recognition and validation (Adshead, 2010). This interpretation,
while currently speculative, suggests how sexual trauma may fracture one’s sense of
self, positioning the body as both a site of suffering and potential medium for reclaim-
ing agency (Maldonado-Morales & Yudovich, 2023; Young, 1992).

Strengths, Limitations and Directions for Future Research

This study had several notable strengths. It was based on a large and diverse inter-
national sample from 42 countries, which allowed for meaningful examination of
gender-related patterns. The use of network analysis and network comparison tests
enabled the identification of complex, interrelated patterns between measures of trauma
and self-destructive behaviors. Embodiment theory offers a theoretically rich framework
for understanding the study’s findings and how trauma may be encoded and expressed
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through the body. By including gender-diverse individuals as a distinct analytic group,
the study addressed an important gap in trauma research and contributed novel insights
into relationships between sexual trauma and self-destructive behaviors. The use of
validated, culturally adapted measures across 26 languages further enhanced method-
ological rigor and cross-cultural applicability.

However, certain limitations should be acknowledged. General limitations associated
with the ISS methodology, such as its cross-sectional design and reliance on self-reported
data should be considered. These broader concerns are elaborated upon in the project’s
accompanying documentation (see https://osf.io/6kscb). A notable limitation of this
study is the exclusion of various other forms of self-destructive behaviors beyond those
analyzed, such as restrictive eating patterns, compulsive exercise, at-risk sexual behavior,
and body-focused repetitive behaviors (e.g., hair pulling or skin picking). Furthermore,
the study lacked comprehensive assessments of post-traumatic stress disorder and
dissociation, which would help better understand relationships between sexual trauma
and self-destructive behaviors. The absence of these measures limits the ability to
capture psychological distress more fully and how it relates to self-destructive behaviors.
Finally, this study lacked detailed incident-level information about the sexual abuse
and assault, such as the severity of physical harm inflicted, the frequency and duration
of abuse, the survivor’s relationship to the perpetrator, and the extent to which the
abuse was disclosed or kept secret. Gathering this level of detail could offer a more
precise understanding of how these contextual factors relate to severity, frequency, and
type of self-destructive behaviors. Such granularity would help clarify whether specific
forms of self-destructive behavior are more strongly linked to severe or chronic abuse,
experiences of betrayal, or secrecy surrounding the trauma.

Clinical Implications

The findings highlight the need for gender-sensitive and trauma-informed approaches
to address self-destructive behaviors among survivors of sexual abuse. For women,
CSA plays a central role in maladaptive coping patterns, suggesting that therapy should
target early trauma and its embodied effects. Gender-diverse individuals showed distinct
patterns, with substance use forming a separate coping cluster. Speculatively, the find-
ings suggest that interventions that address minority stress and embodied trauma
warrant consideration, and that interventions potentially integrate empirically supported
treatments for substance use.

Men’s network patterns were less interconnected, which may reflect different coping
styles as well as reduced exposure to certain cumulative stressors. Compared to women
and gender-diverse individuals, men may face lower rates of sexual re-victimization,
gender-based discrimination, and microaggressions, which could limit the extent to
which trauma is embodied or expressed through multiple self-destructive behaviors.
Clinically, this suggests a need for recognizing under-identified distress in men and
addressing societal norms that discourage emotional expression and help-seeking.

Embodiment theory (van der Kolk, 1989, 2014) provides a valuable framework for
understanding how trauma may be both relieved and resisted through the body (Hodge
& Baker, 2021; Machorrinho et al., 2023; Young, 1992). Self-destructive behaviors can
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represent repetition compulsion, as survivors unconsciously reenact trauma, and may
serve as protective strategies to create physical and emotional distance. This paradox,
where the body may be both a site of suffering and a protective shield, suggests com-
plex ways in which survivors may navigate the impact of sexual trauma. While
body-based interventions like somatic experiencing, mindfulness, and trauma-sensitive
yoga may offer therapeutic benefits (Niles et al., 2018; Tan et al.,, 2023), caution is
indicated. The evidence supporting these approaches, especially for diverse survivor
populations, is still developing. Clinical interventions may benefit from being carefully
tailored to individual needs and cultural contexts. Specifically, clinical interventions
could be tailored not only to individual histories and cultural contexts, but also to
the presenting problems, as these self-destructive behaviors are often chronic and
difficult to treat. While trauma may represent a distal risk factor, proximal maintaining
mechanisms (e.g., affect regulation deficits, shame, dissociation) may also require tar-
geted intervention. As the current study did not investigate interventions, these pos-
sibilities warrant direct examination in future investigations.

Conclusion

Beyond identifying associations, this study offers a significant contribution by applying
a large-scale, cross-cultural network analysis grounded in embodiment theory—a con-
ceptual framework that has rarely been integrated into quantitative trauma research
at this magnitude. Whereas most prior studies have explored sexual trauma and its
outcomes in isolation using linear models, the present approach reveals the interplay
between trauma and self-destructive behaviors that may represent embodied coping.
The findings suggest how self-destructive behaviors (i.e., self-harm, binge eating, and
substance use) emerge not as isolated outcomes, but as interwoven factors linked to
sexual trauma. The findings demonstrated strong connections between CSA, AASA,
and these behaviors, with distinct patterns observed across gender groups: CSA emerged
as a central node in women's network, while gender-diverse individuals exhibited
uniquely bifurcated coping profiles. These results underscore the complexity and het-
erogeneity of trauma responses, offering a deeper understanding of how gender identity
may shape the embodied experience of trauma.

Notes

1. Egypt, Iran, Pakistan, and Romania were included in the study protocol paper as collabo-
rating countries (B6the, Kods, et al., 2021). However, it was not possible to obtain ethical
approval for the study in a timely manner from these countries. Chile was not included in
the study protocol paper as a collaborating country (B6the, Kods, et al., 2021) as it joined
the study a er the study protocol was published. erefore, instead of the planned 45
countries (B6the, Koos, et al., 2021), only 42 individual countries were considered in the
present study.

2. Preliminary measurement models were estimated to verify the psychometric properties of our
multi-item measures and obtain standardized factor scores (with M=0 and SD=1) for the
main analyses. When compared to manifest scale scores (i.e., the sum or average of the items
forming a scale), factor scores provide a way to preserve the nature of the underlying mea-
surement model and partially control for unreliability (Morin, 2023; Skrondal & Laake, 2001).
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