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Abstract

Accumulating evidence suggests that substance addictive behaviors are associated with
traumatic experiences, emotion dysregulation, and psychopathological symptoms. Emo-
tion dysregulation may contribute to initiating and sustaining addictive behaviors, as a
way to cope with interpersonal trauma. However, the interplay between interpersonal
trauma, emotion dysregulation, and substance addictive behaviors is still understudied.
An online survey was disseminated via snowball sampling. One thousand four hundred
and forty-six individuals from the Italian general population were assessed for substance
addictive behaviors, interpersonal trauma, emotion dysregulation, and psychopathological
symptoms. A correlation network approach was used to examine the associations among
these variables. Positive relationships were found between interpersonal trauma, emotion
dysregulation, and substance addictive behaviors. Emotional neglect bridged the other
types of trauma with substance use and psychopathology. Among psychopathological vari-
ables, depression, anxiety, and impaired personality functioning symptoms had the highest
strength. Emotion dysregulation had the highest bridging. The findings suggest that psy-
chopathological symptoms, emotion dysregulation, and emotionally traumatic experiences
play a significant role in the activation of the addictive behavior network. Promoting emo-
tion regulation strategies might be part of preventative actions and early intervention pro-
grams for substance addictive behaviors.

Keywords Substance use - Interpersonal trauma - Emotion dysregulation -
Psychopathology - Correlation network

Traumatic experiences encompass a number of natural or interpersonal events (e.g., earth-
quake, war, physical or sexual violence) that may cause harm to individuals and challenge
their beliefs about safety, predictability, and control over reality (Cardeiia et al., 2003; Gil-
bert et al., 2009). The impact of traumatic experiences tends to be greater when inten-
tionally caused by other individuals (i.e., interpersonal trauma), repeated over time, or
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involving sexual contact (Cardefia et al., 2003). This may be the case of emotional, physi-
cal, or sexual abuse as well as early parental neglect of physical or psychological needs
(Gilbert et al., 2009). Accumulating evidence suggests that interpersonal trauma can be
associated with a number of physical and mental health consequences (Gilbert et al., 2009;
Guidi et al., 2021), including substance addictive behaviors (Brady & Back, 2012; Butt
et al., 2011; Hughes et al., 2017; Konkoly Thege et al., 2017; Krenek & Maisto, 2013; Nor-
man et al., 2012; Zhang et al., 2020). Furthermore, the impact of multiple types of interper-
sonal trauma seems to be particularly detrimental (Hoffmann & Jones, 2022; Schimmenti
et al., 2022), with evidence of moderate odds of smoking and heavy alcohol use, strong
odds of problematic alcohol use, and even stronger odds for problematic drug use (Hughes
et al., 2017).

Research on psychological mechanisms linking interpersonal trauma and substance use
is still scarce (Konkoly Thege et al., 2017). According to the “self-medication hypothesis,”
people might engage in alcohol or drug use to counteract negative emotions arising from
distressing experiences, e.g., to get relief from frustration and anger with the effect of opi-
ates or alcohol (Khantzian, 1997; Maniglio, 2017; Schimmenti et al., 2022).

Emotion dysregulation concerns a difficulty understanding, modulating, describing, and
responding to emotional states using appropriate strategies (Tull & Aldao, 2015). Emo-
tion dysregulation has been associated with various types of psychopathological symp-
toms, such as depression, anxiety, anger, obsessive—compulsive, and stress-related symp-
toms (Sheppes et al., 2015). Substantial evidence has supported the link between emotion
regulation strategies and substance use, showing that higher emotion dysregulation is
cross-sectionally associated with more severe substance use (Weiss et al., 2018). Recent
meta-analytic evidence showed that emotion dysregulation has small to moderate correla-
tion (r=0.19) with substance use across clinical and non-clinical samples (Weiss et al.,
2022). Furthermore, research shows that individuals with substance use disorders report
greater emotion dysregulation, as compared to healthy controls (Hedge’s g=1.18), with
greater difficulties in using effective emotion regulation strategies and controlling impul-
sive behaviors (Stellern et al., 2022). Therefore, substance use disorders have been often
conceived as disorders of affect regulation (Khantzian, 2012; Sloan et al., 2017; Taylor,
1997), that is, disorders deriving from inappropriate emotional strategies to cope with per-
sonal and interpersonal difficulties.

To further complicate the picture, there is evidence of some bidirectional associa-
tions between traumatic experiences, emotion dysregulation, clinical symptoms, and sub-
stance addictive behaviors. On the one hand, early exposure to traumatic experiences may
increase the risk of further traumatization in later life (Schimmenti, 2018), which gener-
ates a developmental template for emotion dysregulation and clinical symptoms (Bifulco
& Schimmenti, 2019; Degenhardt et al., 2022). On the other hand, the use of psychoac-
tive substances might reinforce emotion dysregulation and clinical symptoms and might
also expose individuals to further traumatic experiences and trauma-related distress (Hicks
et al., 2023; Solomon et al., 2022).

Despite the broad pattern of associations between interpersonal trauma, emotion dys-
regulation, substance use, and psychiatric symptoms (Cabanis et al., 2021), their dynamic
interplay has received limited research attention. Network analysis (NA) is a relatively
novel and increasingly popular approach in psychopathological research (Borsboom, 2017;
Contreras et al., 2019). Within this data-driven approach, mental disorders are conceived as
the results of connections (edge) between symptoms (nodes). The graphical representation
of the network and the centrality indexes of nodes facilitate the identification of (a) clus-
ters of symptoms that are directly connected and tend to activate each other; (b) symptoms
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playing a prominent role in the activation or the maintenance of a given disorder because
of their relative position and of the strength of the connections; (c) symptoms connect-
ing different clusters of symptoms (i.e., bridge symptoms); and (d) symptoms’ relationship
with external risk factors or conditions (Borsboom, 2017; Borsboom & Cramer, 2013).

To date, the few studies adopting network analysis to explore the relationships among
substance addictive behaviors, interpersonal trauma, emotion dysregulation, and psycho-
pathological symptoms reported mixed findings. A network analysis based on the NESARC
epidemiological survey found that cumulative life stress affected the level of symptom con-
nectivity in alcohol and drug use, but not in tobacco use (Lin et al., 2020). Another study
on US adolescents reported that peer victimization, methamphetamine use, depressive
symptoms, and suicide attempts increased the frequency and co-occurrence of risky behav-
iors (Christian et al., 2021). However, other studies found only few connections between
substance use, depression, personality disorders, and disruptive and impulse control dis-
orders (Lopez-Toro et al., 2022; Wasil et al., 2020). A network analysis study explored
comorbidity between posttraumatic stress disorder and alcohol use disorder (Afzali et al.,
2017), showing that some symptoms have a bridging role between the two disorders (e.g.,
loss of interest, self-destructive behaviors). It is also worth noting that networks of sub-
stance abuse symptoms do not seem to have an equivalent role across substance classes
(Rhemtulla et al., 2016; Rutten et al., 2021). Therefore, examining the interplay between
different substance classes, traumatic experience, and emotion dysregulation with network
analysis can improve clinicians’ ability to target the most central nodes of substance addic-
tive behaviors, thus offering opportunities for effective interventions.

The current study is aimed at investigating through network analysis the dynamic
relationships between substance addictive behaviors, interpersonal trauma, emotion dys-
regulation, and psychopathological symptoms (e.g., depression, anxiety, anger, obses-
sive—compulsive, stress-related symptoms) in a large sample of individuals from the
general population. On the basis of prior research findings considering the simultaneous
testing of the complex and reciprocal influences among these variables (Cabanis et al.,
2021; Hughes et al., 2017; Weiss et al., 2022), we hypothesized that substance addictive
behaviors would be positively connected with interpersonal trauma, emotion dysregulation,
and psychopathological symptoms.

Methods
Participants and Procedure

An online survey was disseminated to adults of the general population via snowball sam-
pling. Participants were asked to complete a 20-min online survey on Google Forms. The
survey study was advertised via university communication systems as well as social media.
Furthermore, respondents were encouraged to spread the survey among acquaintances.
Participants signed the electronic informed consent after obtaining general information
about the aim of the study. Participation was confidential and voluntary, and all partici-
pants could withdraw from the study at any time. Anonymity was guaranteed, as no data
on the participants’ identification, or their Internet Protocol address, were collected. The
local ethics committee approved this study (prot. N. 184,304). The study was conducted in
accordance with the Declaration of Helsinki and the ethical guidelines for psychological
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research laid down by the Italian Psychological Association. Participants did not receive
any fee for their involvement in the study.

Inclusion criteria were being 18 years or older and speaking Italian. In order to screen
out individuals affected by severe mental disorders, potential participants were excluded if
reporting clinically significant psychotic or manic symptoms, defined as scores> 1 on the
psychosis scale and>2 on the mania scale of the DSM-5 Level 1 Cross-Cutting Symp-
tom Measure (DSM-XC, American Psychiatric Association, 2013; Italian version by Fos-
sati et al., 2015). A study on a clinical sample found that a 2-point cut-off on the mania
and psychosis scale was associated, respectively, with a 94% and 100% negative predictive
power, i.e., a very high probability that an individual would not have a disorder in presence
of a negative result of the screening test (Bastiaens & Galus, 2018). Furthermore, a recent
study suggested that a 2-point cut-off was related to a 84% specificity in identifying healthy
research volunteers, i.e., a high probability that individuals would be considered eligible as
healthy research volunteers by a clinical interview, in the presence of a negative result of
the screening test (Mahoney et al., 2020). Consistently with clinical recommendations, in
this study, we employed a 2-point cut-off for mania and a more conservative 1-point cut-off
for psychosis (American Psychiatric Association, 2013; Italian version by Fossati et al.,
2015).

The study sample included 1446 participants, mainly women (n=1,161, 80%), with a
mean age of 23.90 (standard deviation (SD)=3.00). The sample included 52.84% students
(n=764), 17.77% working students (n=257), 19.16% (n=277) employee, 4.84% (n="70)
self-employed, and 5.39% (n="78) unemployed.

Measures

The World Health Organization’s Alcohol, Smoking and Substance Involvement Screen-
ing Test (ASSIST; Humeniuk et al., 2006) evaluates substance addictive behaviors related
to tobacco, alcohol, cannabis, cocaine, stimulants, inhalants, sedatives, hallucinogens, opi-
oids, and other substances. In this study, we employed a modified version of the ASSIST
also including electronic smoking devices. The questionnaire assesses the frequency and
consequences of substance addictive behaviors (e.g., “During the past three months, how
often has your use of [the substance] led to health, social, legal or financial problems?”)
and rated on a scale from 0 (“Never”) to 7 (“Almost daily/ daily”). The ASSIST has dem-
onstrated a good discriminant validity in several countries (Humeniuk et al., 2008; New-
combe et al., 2005). In this study, the internal reliability (estimated by Cronbach’s alpha)
was 0.81 for tobacco (n=35), 0.75 for electronic smoking devices (n=6), 0.70 for alcohol
(n=6), 0.76 for cannabis (n=06), 0.75 for cocaine (n=6), 0.52 for stimulants (n=6), 0.61
for inhalants (n=6), 0.76 for sedatives (n=06), 0.68 for hallucinogens (n=6), 0.73 for opi-
oids (n=06), and 0.67 for other substances (n=06).

The Traumatic Experiences Checklist (TEC; Nijenhuis et al., 1999; Italian version
by Schimmenti, 2018) is a 29-item retrospective self-report questionnaire examining 29
types of potential traumatic events (e.g., “When you were a child or a teenager have
you ever felt emotionally neglected [e.g., being left alone, insufficient affection] by your
parents, brothers or sisters?”). For the purposes of this study, the following subscales of
interpersonal traumatic experiences were used: emotional abuse (n=3), physical (n=26)
and sexual violence (n=6), and emotional neglect (n=3). The scores were calculated
by summing the number of relevant events that were experienced (absent=0, pre-
sent=1). The TEC showed a good test-retest reliability (Nijenhuis et al., 2002), as well
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as adequate internal reliability, construct validity, and convergent validity with reports
of traumatic experiences (Craparo et al., 2013; Schimmenti, 2018). In this study, the
KR-20 coefficient for the TEC (n=29) was 0.72.

The Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004; Italian
version by Sighinolfi et al., 2010) is a 36-item self-report questionnaire assessing emo-
tion dysregulation (e.g., “I am confused about how I feel”). Each item can range from 1
(“almost never [0-10%]) to 5 (“almost always [91-100%]"). The total score is achieved
by summing all of the subscale scores. A higher score suggests difficulty in regulat-
ing emotions. The DERS has been validated in several cross-cultural studies (Cho &
Hong, 2013; Coutinho et al., 2010; Dan-Glauser & Scherer, 2013; Giromini et al., 2012;
Hervés & Jodar, 2008; Miguel et al., 2017; Mitsopoulou et al., 2013; Ruganci & Gen-
¢0z, 2010). In the current study, the internal reliability (Cronbach’s alpha value) of the
full scale (n=36) was 0.94, with McDonald’s omega value of 0.96.

The DSM-5 Level 1 Cross-Cutting Symptom Measure (DSM-XC; American Psy-
chiatric Association, 2013; Italian version by Fossati et al., 2015) is a 23-item self-
report questionnaire assessing psychopathological symptoms. The DSM-XC assesses
the following clinical domains: depression (n items=2), anger (n=1), mania (n=2),
anxiety (n=3), somatic symptoms (n=2), suicidal ideation (n=1), psychosis (n=2),
sleep problems (n=1), memory (n=1), repetitive thoughts and behaviors (i.e., obses-
sive—compulsive, n=2), dissociation (n=1), substance use (n=3), and impaired per-
sonality functioning (i.e., impairment in self and interpersonal functioning, n=2). A
sample item is “During the past two (2) weeks, how much (or how often) have you been
bothered by ... Feeling down, depressed, or hopeless?” Participants were requested to
respond on a 5-point Likert scale, from 0 (“Not at all”) to 4 (“Nearly every day”). We
computed mean scores for each clinical domain and for the total scale. The DSM-XC
has a good convergent validity with psychopathology measures (Bravo et al., 2018). In
this study, Cronbach’s alpha value was 0.86 (n=23) and McDonald’s omega value was
0.88.

Analyses

Network Estimation and Stability Correlation networks were calculated using the Graph-
ical Least Absolute Shrinkage and Selection Operator (GLASSO) algorithm. Since vari-
ables were not normally distributed, non-parametric correlations were calculated. The
Extended Bayesian Information Criterion (EBICglasso) was used to estimate regularized
partial correlations, setting the tuning parameter to 0.5 (Foygel & Drton, 2010; Friedman
et al., 2008). The EBICglasso has demonstrated good sensitivity to correctly identify true
edges (i.e., true connections) in large datasets (i.e., N>250) (Epskamp et al., 2018). The
Fruchterman-Reingold force-directed algorithm was used to facilitate viewing of the net-
work edges and clustering structures and to avoid that nodes overlap (Fruchterman & Rein-
gold, 1991; Jones et al., 2021).

Correlation stability coefficients were calculated for the strength and the expected influ-
ence centrality indexes and for the bridge strength. Correlation stability coefficients rep-
resent the maximum proportion of observations that can be dropped in order to maintain,
with 95% probability, a correlation of 0.7 between the statistics calculated in the full data-
set and in a subset of observations. Following recommendations, correlation stability coef-
ficients should be higher than 0.5 and not lower than 0.25 (Epskamp et al., 2018).
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Network Inference Two indices of centrality were used to describe the relevance of the
nodes: strength and expected influence. The expected influence is the sum of the edge
weights between a focal node and all other nodes to which it is connected in the network.
The strength index is similar to the expected influence and defined as the sum of the abso-
lute edge weights. If there is no evidence of negative correlation, the expected influence
and the strength index provide the same result (Bringmann et al., 2019; Costantini et al.,
2015). To allow for comparability, centrality indexes were transformed to standardized val-
ues (i.e., mean of O and standard deviation of 1). Higher values on the indexes thus cor-
respond to higher centrality of the nodes. To test the stability of centrality indexes for each
node, differences between nodes were calculated using a non-parametric bootstrap of 1000
samples.

Finally, to identify symptoms or variables that were most strongly connected to all symp-
toms in a different cluster, bridge centrality was calculated. Bridge centrality measures have
been indicated as the most informative statistics when networks are aimed at identifying
nodes that bridge different communities (Burger et al., 2023). We used the bridge function
of the networktools package alongside the most common centrality measures (Jones et al.,
2017, 2021) as we were also interested in exploring connectivity between clusters of nodes
, considering that our study variables are theoretically loaded onto different domains such
as type of substance used, subjective experience (e.g., interpersonal trauma), psychological
function (emotion dysregulation), and psychopathological symptoms (e.g., depression).

Analyses were conducted using the packages bootnet, igraph, mgm, networktools,
qgraph, and smacof of the R statistical software v. 4.2.2 (R Core Team, 2021).

Results
Network Estimation

The network was constituted by 28 nodes and 133 edges out of 378 non-zero-order cor-
relation, with a sparsity of 0.65, with evidence of relevant associations between substance
addictive behaviors, interpersonal trauma, emotion dysregulation, and psychopathology
(Fig. 1).

Network Inference

In the psychopathological domain, depressive (1.79) and anxiety (1.03) symptoms and
impaired personality functioning (1.19) presented the highest strength centrality indexes
(range —2.33 to 1.79), whereas stimulants (1.66) and opiates (0.72) showed the highest
strength within the substance domain (range — 1.82 to 1.66) (Fig. 2, Table 1).

The network showed that nodes belonging to each construct were generally strongly
associated with each other (greater thickness of edges), while those belonging to different
constructs showed lower associations (lower thickness). The strongest correlations were
emotional neglect-emotional abuse (r=0.34), depression—anger (r=0.35), and stimu-
lants—hallucinogens (r=0.36). The weakest correlations were sedative—opiates (r=0.14),
suicidal ideation—repetitive thoughts and behaviors (r=0.13), and sleep problems—mania
(r=0.12).
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Fig. 1 Network plot. Note: positive relationships between nodes were represented by blue edges and nega-
tive relationships by red edges. The intensity of the relationships between nodes was indicated by the thick-
ness of the edge. The strongest correlations were emotional neglect—-emotional abuse (r=0.34), depression—
anger (r=0.35), and stimulants—hallucinogens (r=0.36). The weakest correlations were sedative—opiates
(r=0.14), suicidal ideation—repetitive thoughts and behaviors (r=0.13), and sleep problems—mania
(r=0.12). The node predictability ranged from 0.04 for psychosis to 0.70 for stimulants, with an average of
0.32 (SD=0.18)

The node predictability ranged from 0.04 for psychosis to 0.70 for stimulants, with an
average of 0.32 (SD=0.18), suggesting that on average, 32% of variance in each node can
be explained by connected nodes.

Items regarding substance addictive behaviors were visualized into two spatially contig-
uous patterns: the first involved mostly illegal and/or socially disapproved substances (i.e.,
cocaine, stimulants, inhalants, hallucinogens, opiates, and sedatives), with the strongest
connections between stimulants and hallucinogens, and opiates and other substances; the
second network involved mostly socially accepted substances, with the strongest connec-
tions between alcohol and tobacco and between alcohol and cannabis. Alcohol and canna-
bis were connected to nodes of the mostly illegal network. Clustering spinglass algorithm
was then used to estimate the communities and compare them with the visual inspection
(Reichardt & Bornholdt, 2006). The algorithm was repeated several times (i.e., 100) giv-
ing a variable number of clusters between 4 and 6. However, the results of the application
of the spinglass algorithm substantially confirmed the hypothesis derived from the visual
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Strength Expectedinfiuence

Fig.2 Centrality index plot for nodes includes strength and expected influence. Note: correlation stability
coefficient=0.75 for strength and expected influence

inspection, as the nodes relating to the substances were aggregated into two different clus-
ters. The first one comprised more illegal substances and the second one comprised more
socially accepted substances.

Degree of strength and expected influences showed consistent results. Centrality
indexes of interpersonal trauma patterns suggested a greater influence of emotional abuse,
which was directly related to sedatives, and, throughout sedatives, also to opiates and
inhalants. Further evidence of connections was found between sexual violence and alcohol
and between physical violence and cannabis and tobacco. These two traumatic experiences
were also directly and indirectly related (via emotional abuse and emotional neglect) to
somatic and depressive symptoms, memory impairment, and personality impairment.

More severe psychopathological symptoms were associated with higher levels of emo-
tion dysregulation and substance addictive behaviors. Specifically, suicidal ideation was
related to sedatives, cannabis, and tobacco use, whereas dissociation was related with can-
nabis use, and psychotic symptoms were weakly related with hallucinogens use. On the
other hand, anxiety, depressive, obsessive—compulsive, and anger symptoms were related
to emotion dysregulation, which was also connected with personality impairment (Fig. 2).
Furthermore, emotion dysregulation (0.90), impaired personality functioning (0.29), sui-
cidal ideation (0.27), and emotional neglect (0.27) presented the highest bridge strength in
connecting the other nodes of the network (Fig. 3).
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Table 1 Standardized centrality measures per variable

Variable Strength Expected influence Bridge strength
Tobacco -0.03 -0.03 0.13
E-cigarettes -1.82 -1.82 0.00
Alcohol -0.14 -0.14 0.06
Cannabis 0.29 0.29 0.16
Cocaine -0.37 —-0.37 0.00
Stimulants 1.66 1.66 0.01
Inhalants 0.00 0.00 0.00
Sedatives -0.75 -0.75 0.21
Hallucinogens 0.46 0.46 0.02
Opiates 0.72 0.72 0.00
Other 0.14 0.14 0.00
Emotional neglect 0.20 0.20 0.27
Emotional abuse 0.54 0.54 0.22
Sexual violence -1.14 -1.14 0.11
Physical violence -0.82 -0.82 0.10
Emotion dysregulation 0.59 0.59 0.90
Depression 1.79 1.79 0.18
Anger 0.39 0.39 0.12
Mania -2.15 -2.15 0.01
Anxiety 1.03 1.03 0.20
Somatic -0.03 -0.03 0.16
Suicidal ideation -0.36 -0.36 0.27
Psychosis —2.33 —2.33 0.02
Sleep problems 0.39 0.39 0.11
Memory problems -0.34 -0.34 0.12
Repetitive thoughts and behaviors 0.50 0.50 0.13
Dissociation 0.39 0.39 0.13
Personality functioning 1.19 1.19 0.29

Network Stability

Bootstrap analyses suggested a sufficient accuracy of the network (Supplementary Fig. 4)
and a similar stability of the strength and the expected influence indexes (Fig. 4). They also
confirmed the greater influence of depression and anxiety symptoms, impaired personality
functioning, emotion dysregulation, and emotional abuse in maintaining the activation of the
network (Borsboom, 2017; Borsboom & Cramer, 2013). The correlation stability coefficients
were 0.75 for strength, expected influence, and bridge strength, suggesting that 75% of cases
can be dropped having 95% probability to keep an 0.7 correlation the original statistics and
those calculated on less cases (Epskamp et al., 2018).

@ Springer



International Journal of Mental Health and Addiction

Bridge Strength
em neglect -
em abuse -
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Fig. 3 Bridge strength coefficient of the nodes. Note: correlation stability coefficient=0.75

Network Comparison

Participants’ demographics were significantly associated with alcohol and substance use,
as well as with interpersonal trauma, emotion dysregulation, and psychopathology. Male
gender was associated with tobacco, alcohol, cannabis, and cocaine addictive behaviors;
physical violence; and psychotic symptoms (Supplementary Table 1). Female gender was
associated with greater exposure to emotional abuse, sexual violence, emotional neglect,
emotion dysregulation, depression, anger, anxiety, somatic, sleep, and memory symptoms,
and personality impairment (Supplementary Table 2). Network plots suggested similar
findings across gender groups (Supplementary Figs. 1 and 2), which was confirmed by the
centrality indexes (Supplementary Fig. 3).

Discussion
The findings of this study suggest that substance addictive behaviors, interpersonal trauma,

emotion dysregulation, and psychopathology represent linked domains, with spatially con-
tiguous and interconnected nodes.
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expecedhiizence

Fig.4 Bootstrapped centrality indexes for nodes. Note: nodes were reported in decreasing order of unstand-
ardized centrality indexes. Black boxes indicate significant differences, meaning that the 95% confidence
interval of the bootstrapped difference does not include 0, white boxes indicate non-significant centrality
differences

The correlation network analysis showed that socially disapproved substances, which
are illicit in many countries (i.e., cocaine, stimulants, inhalants, hallucinogens, opiates,
and sedatives), and mostly socially acceptable substances (i.e., alcohol, tobacco, e-ciga-
rettes, and cannabis) formed two adjacent and connected clusters. This finding suggests
that the use of one type of substance is highly related with use of similar types of sub-
stance (particularly in the case of stimulants and cocaine, opiates, and other substances,
and alcohol and tobacco, which showed the strongest correlations). This finding is con-
sistent with recent research indicating that the use of different substances might also
depend on the availability, social acceptance, and liceity of these substances (Schim-
menti et al., 2022).

Furthermore, visual inspection and bridge strength analysis identified in sedatives,
cannabis, and tobacco intermediary nodes between the two substance clusters. This
might be related with the fact that sedatives, cannabis, and tobacco shared with the two
substance clusters some common biological and environmental liability factors, such as
neurobiological effects, opportunities for consumption, and attitudes of the groups the
individuals belong to (Vanyukov et al., 2012).

Prior network studies revealed some similarities and differences between substances
with respect to the pattern of connections between symptoms (Gauld et al., 2023;
Rhemtulla et al., 2016; Rutten et al., 2021). However, our study was the first to reveal
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pairwise interactions between substance addictive behaviors and some psychopathologi-
cal domains that previous network studies obscured.

We found that sexual violence was positively related with alcohol and sedatives;
physical violence with tobacco and, less strongly, with cannabis; emotional neglect with
tobacco; and emotional abuse with sedatives. This broad pattern of association did not pro-
vide evidence of specificity between various traumatic experiences and specific substances,
which is consistent with previous meta-analytic findings (Tonmyr et al., 2010; Zhang et al.,
2020). The bridge strength of emotional neglect, as compared to other types of interper-
sonal trauma, as well as its correlation with the more severe types of sexual and physical
violence, may also suggest that more severe types of maltreatment by commission would
be often associated with less visible types of abuse by omission and that the lack of respon-
sive and attentive support might worsen the effect of physical and sexual violence (Bifulco
& Schimmenti, 2019; Schimmenti & Caretti, 2016).

In addition to direct connections between substance addictive behaviors and psy-
chopathological symptoms, indirect connections were detected linking substances and
traumatic experiences via psychopathological symptoms and emotion dysregulation.
Centrality indexes suggest that depression and anxiety symptoms, as well as impaired
personality functioning, were central psychopathological nodes. Furthermore, the highest
bridge strength coefficient of emotion dysregulation suggests that this node connected the
highest number of nodes belonging to the other networks. This is consistent with the view
that depression, anxiety, and emotion dysregulation play a prominent role in initiation to
substance use (Honkalampi et al., 2022), as well as in the onset and course of substance
addictive behaviors (Cheetham et al., 2010). Specifically, among people exposed to trau-
matic experiences, depression and anxiety symptoms and emotion dysregulation may con-
tribute to initiate substance use and to escalation from occasional to heavy use (Guinle &
Sinha, 2019; Lijffijt et al., 2014; Turner et al., 2018).

Cannabis, sedatives, and tobacco were identified as bridge nodes between the two sub-
stance clusters, the interpersonal trauma cluster, and the psychopathological/emotion dys-
regulation cluster. The shortest path between the two substance clusters and emotion dys-
regulation involved dissociative, suicidal, and sleep symptoms. Previous network studies
on large community samples reported that higher levels of life stress were associated with
greater network connectivity among symptoms of alcohol and drug use disorders, suggest-
ing their impact on severity and prognosis of the disorders (Lin et al., 2020). However, to
the best of our knowledge, no prior studies have investigated the interplay between sub-
stance addictive behaviors, interpersonal trauma, emotion dysregulation, and psychopatho-
logical symptoms using network analysis.

Our findings are consistent with other community studies reporting greater cannabis
and sedative use among individuals exposed to traumatic experiences (Guina et al., 2016;
Kevorkian et al., 2015; Pakdaman et al., 2021) and a mediating effect of dissociation and
emotion dysregulation on the relationship between traumatic experiences and substance
use (Klanecky et al., 2012; Schimmenti et al., 2022; Wolff et al., 2016).

In light of the “self-medication hypothesis” (Khantzian, 1997), it is thus possible to
hypothesize that sedatives, cannabis, and tobacco use might represent for some indi-
viduals a way to cope with depressive, sleep, and posttraumatic stress symptoms, arising
from traumatic experiences (Colizzi et al., 2021; Murphy et al., 2018; Musetti et al.,
2016; Sideli et al., 2019). In this context, substance addictive behaviors might be con-
ceived as a form of “chemical dissociation,” through which individuals compartmen-
talize distressing emotions and thoughts and detach themselves from their body and
the reality (Somer et al., 2010), when other endogenous avoidant strategies were not
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effective. This is consistent with the findings of a recent network analysis suggesting
that dissociative experiences might be related to high emotional sensitivity, low self-
efficacy, and dysfunctional coping strategies, such as rumination and avoidance (Cernis
et al., 2022). Another possibility is that dissociation might become central in substance
addictive behaviors depending on the severity of exposure to different types of trauma,
so that increased levels of traumatization may foster a difficulty in psychological and
somatoform integration, which might lead in turn to substances as an external regulator
of negative feelings deriving from this condition (Schimmenti et al., 2022).

The findings of this study should be interpreted in the light of some limitations. First,
despite the fact that network analysis shed light on the relationship between psychopath-
ological symptoms and potentially related risk factors, the cross-sectional design of this
study does not provide evidence of causal relationship. Second, the use of a convenience
sample may affect the generalizability of the findings. Although snowballing sampling
has been extensively used in online surveys on substance use behaviors in the general
population during the pandemic time (Martinez-Cao et al., 2021; Solmi et al., 2022),
non-random sampling methods may be at risk of bias. Moreover, our sample consisted
predominantly of young women, thus affecting the power of this study to detect gender
and age differences. Although it is well known that young people and women are more
likely to participate in online surveys (Kwak & Radler, 2002; Steinmetz et al., 2009),
literature suggests that the impact of response bias on observed associations might sig-
nificantly vary (Haddad et al., 2022). Future studies with more balanced samples should
control for gender differential participation rate. Third, although the study employed
psychometrically robust self-reported measures, interview-based measures may provide
additional information and represent the gold standard; thus, it is advisable that future
research employ also these types of measure. Fourth, the relationship between substance
addictive behaviors, interpersonal trauma, emotion dysregulation, and psychopatho-
logical symptoms should account for other psychological constructs not investigated in
this study, such as attachment (Musetti et al., 2016; Remondi et al., 2022) and impaired
mentalization abilities (Musetti et al., 2021; Savov & Atanassov, 2013). These limita-
tions should be addressed by future large longitudinal studies.

Accounting for these limitations, this study is the first network analysis to investigate
the relationship between interpersonal trauma, emotion dysregulation, and substance
addictive behaviors in a community sample. The study found the bridging role of seda-
tives, cannabis, and tobacco in connecting interpersonal trauma, emotion dysregulation,
and use of other substances. Furthermore, the study revealed high centrality of depres-
sion and anxiety symptoms, impaired personality functioning, and bridging role of emo-
tion dysregulation suggesting their potential role in maintaining the activation of the
network. The findings of this study support the view that promoting adaptive emotion
regulation strategies should be part of preventative and early intervention programs for
substance addictive behaviors (Lo Coco et al., 2019; Sancho et al., 2018; Sloan et al.,
2017; Stockings et al., 2016). Emotional dysregulation following interpersonal trauma
may represent an important driver for later substance addictive behaviors deserving fur-
ther attention.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s11469-023-01150-7.

Funding This research received no specific grant from any funding agency, commercial or
not-for-profit sectors.

@ Springer


https://doi.org/10.1007/s11469-023-01150-7
https://doi.org/10.1007/s11469-023-01150-7

International Journal of Mental Health and Addiction

Declarations

Competing Interests The authors declare no competing interests.

References

Afzali, M. H., Sunderland, M., Batterham, P. J., Carragher, N., Calear, A., & Slade, T. (2017). Network
approach to the symptom-level association between alcohol use disorder and posttraumatic stress
disorder. Social Psychiatry and Psychiatric Epidemiology, 52(3), 329-339. https://doi.org/10.1007/
s00127-016-1331-3

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders 5Sth edi-
tion (DSM-5). American Psychiatric Association. https://doi.org/10.1176/appi.books.9780890425596

Bastiaens, L., & Galus, J. (2018). The DSM-5 Self-Rated Level 1 Cross-Cutting Symptom Measure as a
screening tool. Psychiatric Quarterly, 89(1), 111-115. https://doi.org/10.1007/s11126-017-9518-7

Bifulco, A., & Schimmenti, A. (2019). Assessing child abuse: “We need to talk!”. Child Abuse & Neglect,
98, 104236. https://doi.org/10.1016/j.chiabu.2019.104236

Borsboom, D. (2017). A network theory of mental disorders. World Psychiatry, 16(1), 5-13. https://doi.org/
10.1002/wps.20375

Borsboom, D., & Cramer, A. O. J. (2013). Network analysis: An integrative approach to the structure of
psychopathology. Annual Review of Clinical Psychology, 9, 91-121. https://doi.org/10.1146/annurev-
clinpsy-050212-185608

Brady, K. T., & Back, S. E. (2012). Childhood trauma, posttraumatic stress disorder, and alcohol depend-
ence. Alcohol Research : Current Reviews, 34(4), 408—413.

Bravo, A. J., Villarosa-Hurlocker, M. C., Pearson, M. R., Prince, M. A., Madson, M. B., Henson, J. M., et al.
(2018). College student mental health: An evaluation of the DSM-5 Self-Rated Level 1 Cross-Cutting
Symptom Measure. Psychological Assessment, 30(10), 1382—1389. https://doi.org/10.1037/pas0000628

Bringmann, L. F., Elmer, T., Epskamp, S., Krause, R. W., Schoch, D., Wichers, M., Wigman, J. T. W,
& Snippe, E. (2019). What do centrality measures measure in psychological networks? Journal of
Abnormal Psychology, 128(8), 892-903. https://doi.org/10.1037/abn0000446

Burger, J., Isvoranu, A. M., Lunansky, G., Haslbeck, J. M. B., Epskamp, S., Hoekstra, R. H. A., Fried, E. 1., Bors-
boom, D., & Blanken, T. F. (2023). Reporting standards for psychological network analyses in cross-sectional
data. Psychological Methods, 28(4), 806—824. https://doi.org/10.1037/met0000471

Butt, S., Chou, S., & Browne, K. (2011). A rapid systematic review on the association between childhood
physical and sexual abuse and illicit drug use among males. Child Abuse Review, 20(1), 6-38. https://
doi.org/10.1002/CAR.1100

Cabanis, M., Outadi, A., & Choi, F. (2021). Early childhood trauma, substance use and complex concur-
rent disorders among adolescents. Current Opinion in Psychiatry, 34(4), 393-399. https://doi.org/10.
1097/YCO.0000000000000718

Cardefia, E., Butler, L. D., & Spiegel, D. (2003). Stress disorders. In B. Weiner (Ed.), Handbook of psychology
(pp- 229-249). Hoboken, NJ, USA: John Wiley & Sons, Ltd. https://doi.org/10.1002/0471264385.WEI0809

éernis, E., Ehlers, A., & Freeman, D. (2022). Psychological mechanisms connected to dissociation. Gener-
ating hypotheses using network analyses: Psychological mechanisms of dissociation. Journal of Psy-
chiatric Research, 148, 165-173. https://doi.org/10.1016/j.jpsychires.2022.01.049

Cheetham, A., Allen, N. B., Yiicel, M., & Lubman, D. I. (2010). The role of affective dysregulation in drug
addiction. Clinical Psychology Review, 30(6), 621-634. https://doi.org/10.1016/j.cpr.2010.04.005

Cho, Y., & Hong, S. (2013). The new factor structure of the Korean version of the Difficulties in Emo-
tion Regulation Scale (K-DERS) incorporating method factor. Measurement and Evaluation in Coun-
seling and Development, 46(3), 192-201. https://doi.org/10.1177/0748175613484033

Christian, C., Keshishian, A. C., Levinson, C. A., & Peiper, N. C. (2021). A network examination of risky
behaviours in a state-level and national epidemiological sample of high school students. Early Inter-
vention in Psychiatry, 15(6), 1650-1658. https://doi.org/10.1111/eip.13107

Colizzi, M., Meneghin, N., Bertoldi, A., & Lugoboni, F. (2021). Further evidence on the interplay between
benzodiazepine and Z-drug abuse and emotion dysregulation. Journal of Affective Disorders Reports,
6, 100234. https://doi.org/10.1016/j.jadr.2021.100234

Contreras, A., Nieto, 1., Valiente, C., Espinosa, R., & Vazquez, C. (2019). The study of psychopathology
from the network analysis perspective: A systematic review. Psychotherapy and Psychosomatics,
88(2), 71-83. https://doi.org/10.1159/000497425

@ Springer


https://doi.org/10.1007/s00127-016-1331-3
https://doi.org/10.1007/s00127-016-1331-3
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1007/s11126-017-9518-7
https://doi.org/10.1016/j.chiabu.2019.104236
https://doi.org/10.1002/wps.20375
https://doi.org/10.1002/wps.20375
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1037/pas0000628
https://doi.org/10.1037/abn0000446
https://doi.org/10.1037/met0000471
https://doi.org/10.1002/CAR.1100
https://doi.org/10.1002/CAR.1100
https://doi.org/10.1097/YCO.0000000000000718
https://doi.org/10.1097/YCO.0000000000000718
https://doi.org/10.1002/0471264385.WEI0809
https://doi.org/10.1016/j.jpsychires.2022.01.049
https://doi.org/10.1016/j.cpr.2010.04.005
https://doi.org/10.1177/0748175613484033
https://doi.org/10.1111/eip.13107
https://doi.org/10.1016/j.jadr.2021.100234
https://doi.org/10.1159/000497425

International Journal of Mental Health and Addiction

Costantini, G., Epskamp, S., Borsboom, D., Perugini, M., Mottus, R., Waldorp, L. J., & Cramer, A. O. J.
(2015). State of the aRt personality research: A tutorial on network analysis of personality data in R.
Journal of Research in Personality, 54, 13-29. https://doi.org/10.1016/j.jrp.2014.07.003

Coutinho, J., Ribeiro, E., Ferreirinha, R., & Dias, P. (2010). Versdo Portuguesa da escala de dificuldades de
regulacdo emocional e sua relagdo com sintomas psicopatoldgicos. Revista De Psiquiatria Clinica,
37(4), 145-151. https://doi.org/10.1590/S0101-60832010000400001

Craparo, G., Schimmenti, A., & Caretti, V. (2013). Traumatic experiences in childhood and psychopathy:
a study on a sample of violent offenders from Italy. European Journal of Psychotraumatology, 4,.
https://doi.org/10.3402/ejpt.v4i0.21471

Dan-Glauser, E. S., & Scherer, K. R. (2013). The Difficulties in Emotion Regulation Scale (DERS). Swiss
Journal of Psychology, 72(1), 5-11. https://doi.org/10.1024/1421-0185/a000093

Degenhardt, L., Bharat, C., Glantz, M. D., Bromet, E. J., Alonso, J., Bruffaerts, R., Bunting, B., de Girolamo,
G., de Jonge, P, Florescu, S., Gureje, O., Haro, J. M., Harris, M. G., Hinkov, H., Karam, E. G., Karam,
G., Kovess-Masfety, V., Lee, S., Makanjuola, V., ... WHO World Mental Health Survey collaborators.
(2022). The associations between traumatic experiences and subsequent onset of a substance use dis-
order: Findings from the World Health Organization World Mental Health surveys. Drug and Alcohol
Dependence, 240, 109574. https://doi.org/10.1016/j.drugalcdep.2022.109574

Epskamp, S., Borsboom, D., & Fried, E. I. (2018). Estimating psychological networks and their accu-
racy: A tutorial paper. Behavior Research Methods, 50(1), 195-212. https://doi.org/10.3758/
$13428-017-0862-1

Fossati, A., Borroni, S., & Del Corno, F. (2015). Scala di valutazione dei sintomi trasversali di livello 1
autosomministrata — Adulto. Raffaello Cortina.

Foygel, R., & Drton, M. (2010). Extended Bayesian information criteria for Gaussian graphical models.
Advances in Neural Information Processing Systems, 23, 2020-2028. https://proceedings.neurips.cc/
paper/2010/hash/072b030bal126b2f4b2374f342be9ed44-Abstract.html. Accessed 19 Sept 2023.

Friedman, J., Hastie, T., & Tibshirani, R. (2008). Sparse inverse covariance estimation with the graphical
lasso. Biostatistics, 9(3), 432—441. https://doi.org/10.1093/biostatistics/kxm045

Fruchterman, T. M., & Reingold, E. M. (1991). Graph drawing by force-directed placement. Software:
Practice and experience., 21(11), 1129-1164.

Gauld, C., Baillet, E., Micoulaud-Franchi, J. A., Kervran, C., Serre, F., & Auriacombe, M. (2023). The cen-
trality of craving in network analysis of five substance use disorders. Drug and Alcohol Dependence,
245, 109828. https://doi.org/10.1016/j.drugalcdep.2023.109828

Gilbert, R., Widom, C. S., Browne, K., Fergusson, D., Webb, E., & Janson, S. (2009). Burden and conse-
quences of child maltreatment in high-income countries. The Lancet, 373(9657), 68-81. https://doi.
org/10.1016/S0140-6736(08)61706-7

Giromini, L., Velotti, P., De Campora, G., Bonalume, L., & Cesare Zavattini, G. (2012). Cultural adaptation
of the Difficulties in Emotion Regulation Scale: Reliability and validity of an Italian version. Journal
of Clinical Psychology, 68(9), 989—1007. https://doi.org/10.1002/jclp.21876

Gratz, K. L., & Roemer, L. (2004). Multidimensional assessment of emotion regulation and dysregulation:
Development, factor structure, and initial validation of the Difficulties in Emotion Regulation Scale.
Journal of Psychopathology and Behavioral Assessment, 26(1), 41-54. https://doi.org/10.1023/B:
JOBA.0000007455.08539.94

Guidi, J., Lucente, M., Sonino, N., & Fava, G. A. (2021). Allostatic load and its impact on health: A sys-
tematic review. Psychotherapy and Psychosomatics, 90(1), 11-27. https://doi.org/10.1159/000510696

Guina, J., Nahhas, R. W., Goldberg, A. J., & Farnsworth, S. (2016). PTSD symptom severities, interpersonal
traumas, and benzodiazepines are associated with substance-related problems in trauma patients.
Journal of Clinical Medicine, 5(8), 70. https://doi.org/10.3390/jcm5080070

Guinle, M. L. B., & Sinha, R. (2019). The role of stress, trauma, and negative affect in alcohol misuse and
alcohol use disorder in women. Alcohol Research Current Reviews, 40(2), 1-17. https://doi.org/10.
35946/arcr.v40.2.05

Haddad, C., Sacre, H., Zeenny, R. M., Hajj, A., Akel, M., Iskandar, K., & Salameh, P. (2022). Should
samples be weighted to decrease selection bias in online surveys during the COVID-19 pandemic?
Data from seven datasets. BMC Medical Research Methodology, 22(1), 63. https://doi.org/10.1186/
$12874-022-01547-3

Hervas, G., & Jodar, R. (2008). The Spanish version of the Difficulties in Emotion Regulation Scale.
Clinica y Salud, 19(2), 139-156.

Hicks, T. A., Bountress, K. E., Adkins, A. E., Svikis, D. S., Gillespie, N. A., Dick, D. M., Spit For
Science Working Group, & Amstadter, A. B. (2023). A longitudinal mediational investigation of
risk pathways among cannabis use, interpersonal trauma exposure, and trauma-related distress.

@ Springer


https://doi.org/10.1016/j.jrp.2014.07.003
https://doi.org/10.1590/S0101-60832010000400001
https://doi.org/10.3402/ejpt.v4i0.21471
https://doi.org/10.1024/1421-0185/a000093
https://doi.org/10.1016/j.drugalcdep.2022.109574
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3758/s13428-017-0862-1
https://proceedings.neurips.cc/paper/2010/hash/072b030ba126b2f4b2374f342be9ed44-Abstract.html
https://proceedings.neurips.cc/paper/2010/hash/072b030ba126b2f4b2374f342be9ed44-Abstract.html
https://doi.org/10.1093/biostatistics/kxm045
https://doi.org/10.1016/j.drugalcdep.2023.109828
https://doi.org/10.1016/S0140-6736(08)61706-7
https://doi.org/10.1016/S0140-6736(08)61706-7
https://doi.org/10.1002/jclp.21876
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1159/000510696
https://doi.org/10.3390/jcm5080070
https://doi.org/10.35946/arcr.v40.2.05
https://doi.org/10.35946/arcr.v40.2.05
https://doi.org/10.1186/s12874-022-01547-3
https://doi.org/10.1186/s12874-022-01547-3

International Journal of Mental Health and Addiction

Psychological Trauma: Theory, Research, Practice and Policy, 15(6), 969-978. https://doi.org/10.
1037/tra0001207

Hoffmann, J. P., & Jones, M. S. (2022). Cumulative stressors and adolescent substance use: A review
of 21st-century literature. Trauma, Violence, and Abuse, 23(3), 891-905. https://doi.org/10.1177/
1524838020979674

Honkalampi, K., Jokela, M., Lehto, S. M., Kiviméki, M., & Virtanen, M. (2022). Association between
alexithymia and substance use: A systematic review and meta-analysis. Scandinavian Journal of
Psychology, 63(5), 427-438. https://doi.org/10.1111/sjop.12821

Hughes, K., Bellis, M. A., Hardcastle, K. A., Sethi, D., Butchart, A., Mikton, C., et al. (2017). The effect
of multiple adverse childhood experiences on health: A systematic review and meta-analysis. The
Lancet Public Health, 2(8), e356—366. https://doi.org/10.1016/S2468-2667(17)30118-4

Humeniuk, R. E., Ali, R., Babor, T. F., Farrell, M., Formigoni, M. L. O. S., Jittiwutikarn, et al. (2008).
Validation of the alcohol, smoking and substance involvement screening test (ASSIST). Addiction,
103(6), 1039-1047. https://doi.org/10.1111/j.1360-0443.2007.02114.x

Humeniuk, R. E., Ali, R., & World Health Organization. ASSIST Phase II Study Group. (2006). Valida-
tion of the Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) and pilot brief
intervention [electronic resource]: a technical report of phase II findings of the WHO ASSIST
Project / prepared by Rachel Humeniuk & Robert Ali, on behalf of the WHO ASSIST Phase II
Study Group. World Health Organization. https://apps.who.int/iris/handle/10665/43504.

Jones, P. J., Heeren, A., & McNally, R. J. (2017). Commentary: A network theory of mental disorders.
Frontiers in Psychology, 8, 1305. https://doi.org/10.3389/fpsyg.2017.01305

Jones, P. J., Ma, R., & McNally, R. J. (2021). Bridge centrality: A network approach to understanding
comorbidity. Multivariate Behavioral Research, 56(2), 353-367.

Kevorkian, S., Bonn-Miller, M. O., Belendiuk, K., Carney, D. M., Roberson-Nay, R., & Berenz, E. C.
(2015). Associations among trauma, posttraumatic stress disorder, cannabis use, and cannabis use
disorder in a nationally representative epidemiologic sample. Psychology of Addictive Behaviors,
29(3), 633-638. https://doi.org/10.1037/adb0000110

Khantzian, E. J. (1997). The self-medication hypothesis of substance use disorders: A reconsideration
and recent applications. Harvard Review of Psychiatry, 4(5), 231-244. https://doi.org/10.3109/
10673229709030550

Khantzian, E. J. (2012). Reflections on treating addictive disorders: A psychodynamic perspective. Ameri-
can Journal on Addictions, 21(3), 274-279. https://doi.org/10.1111/j.1521-0391.2012.00234.x

Klanecky, A. K., McChargue, D. E., & Bruggeman, L. (2012). Desire to dissociate: Implications for prob-
lematic drinking in college students with childhood or adolescent sexual abuse exposure. American
Journal on Addictions, 21(3), 250-256. https://doi.org/10.1111/j.1521-0391.2012.00228.x

Konkoly Thege, B., Horwood, L., Slater, L., Tan, M. C., Hodgins, D. C., & Wild, T. C. (2017). Relation-
ship between interpersonal trauma exposure and addictive behaviors: A systematic review. BMC
Psychiatry, 17(1). https://doi.org/10.1186/s12888-017-1323-1

Krenek, M., & Maisto, S. A. (2013). Life events and treatment outcomes among individuals with sub-
stance use disorders: A narrative review. Clinical Psychology Review, 33(3), 470-483. https://doi.
org/10.1016/j.cpr.2013.01.012

Kwak, N., & Radler, B. (2002). A comparison between mail and web surveys: Response pattern,
respondent profile, and data quality. Journal of Official Statistics, 18(2), 257-273.

Lijffijt, M., Hu, K., & Swann, A. C. (2014). Stress modulates illness-course of substance use disorders:
A translational review. Frontiers in Psychiatry, 5, 83. https://doi.org/10.3389/fpsyt.2014.00083

Lin, S. Y., Fried, E. I., & Eaton, N. R. (2020). The association of life stress with substance use symp-
toms: A network analysis and replication. Journal of Abnormal Psychology, 129(2), 204-214.
https://doi.org/10.1037/abn0000485

Lo Coco, G., Melchiori, F., Oieni, V., Infurna, M. R., Strauss, B., Schwartze, D., et al. (2019). Group
treatment for substance use disorder in adults: A systematic review and meta-analysis of rand-
omized-controlled trials. Journal of Substance Abuse Treatment, 99, 104—116. https://doi.org/10.
1016/J.JSAT.2019.01.016

Lépez-Toro, E., Wolf, C. J. H., Gonzilez, R. A., van den Brink, W., Schellekens, A., & Vélez-Pastrana,
M. C. (2022). Network analysis of DSM symptoms of substance use disorders and frequently co-
occurring mental disorders in patients with substance use disorder who seek treatment. Journal of
Clinical Medicine, 11(10). https://doi.org/10.3390/jcm11102883

Mahoney, M. R., Farmer, C., Sinclair, S., Sung, S., Dehaut, K., & Chung, J. Y. (2020). Utilization of the
DSM-5 self-rated level 1 cross-cutting symptom measure-adult to screen healthy volunteers for
research studies. Psychiatry Research, 286, 112822. Advance online publication. https://doi.org/10.
1016/j.psychres.2020.112822

@ Springer


https://doi.org/10.1037/tra0001207
https://doi.org/10.1037/tra0001207
https://doi.org/10.1177/1524838020979674
https://doi.org/10.1177/1524838020979674
https://doi.org/10.1111/sjop.12821
https://doi.org/10.1016/S2468-2667(17)30118-4
https://doi.org/10.1111/j.1360-0443.2007.02114.x
https://apps.who.int/iris/handle/10665/43504
https://doi.org/10.3389/fpsyg.2017.01305
https://doi.org/10.1037/adb0000110
https://doi.org/10.3109/10673229709030550
https://doi.org/10.3109/10673229709030550
https://doi.org/10.1111/j.1521-0391.2012.00234.x
https://doi.org/10.1111/j.1521-0391.2012.00228.x
https://doi.org/10.1186/s12888-017-1323-1
https://doi.org/10.1016/j.cpr.2013.01.012
https://doi.org/10.1016/j.cpr.2013.01.012
https://doi.org/10.3389/fpsyt.2014.00083
https://doi.org/10.1037/abn0000485
https://doi.org/10.1016/J.JSAT.2019.01.016
https://doi.org/10.1016/J.JSAT.2019.01.016
https://doi.org/10.3390/jcm11102883
https://doi.org/10.1016/j.psychres.2020.112822
https://doi.org/10.1016/j.psychres.2020.112822

International Journal of Mental Health and Addiction

Maniglio, R. (2017). Bullying and other forms of peer victimization in adolescence and alcohol use.
Trauma, Violence, and Abuse, 18(4), 457-473. https://doi.org/10.1177/1524838016631127

Martinez-Cao, C., De la Fuente-Tomas, L., Menéndez-Miranda, 1., Velasco, A, Zurrén-Madera, P., Garcia-
Alvarez, L., Saiz, P. A., Garcia-Portilla, M. P., & Bobes, J. (2021). Factors associated with alcohol
and tobacco consumption as a coping strategy to deal with the coronavirus disease (COVID-19) pan-
demic and lockdown in Spain. Addictive Behaviors, 121, 107003. https://doi.org/10.1016/j.addbeh.
2021.107003

Miguel, F. K., Giromini, L., Colombarolli, M. S., Zuanazzi, A. C., & Zennaro, A. (2017). A Brazilian inves-
tigation of the 36- and 16-item difficulties in emotion regulation scales. Journal of Clinical Psychol-
0gy, 73(9), 1146-1159. https://doi.org/10.1002/jclp.22404

Mitsopoulou, E., Kafetsios, K., Karademas, E., Papastefanakis, E., & Simos, P. G. (2013). The Greek ver-
sion of the Difficulties in Emotion Regulation Scale: Testing the factor structure, reliability and valid-
ity in an adult community sample. Journal of Psychopathology and Behavioral Assessment, 35(1),
123-131. https://doi.org/10.1007/s10862-012-9321-6

Murphy, K. D., Lambert, S., McCarthy, S., Sahm, L. J., & Byrne, S. (2018). “You don’t feel”: The expe-
rience of youth benzodiazepine misuse in Ireland. Journal of Psychoactive Drugs, 50(2), 121-128.
https://doi.org/10.1080/02791072.2017.1371365

Musetti, A., Starcevic, V., Boursier, V., Corsano, P., Billieux, J., & Schimmenti, A. (2021). Childhood emo-
tional abuse and problematic social networking sites use in a sample of Italian adolescents: The medi-
ating role of deficiencies in self-other differentiation and uncertain reflective functioning. Journal of
Clinical Psychology, 77(7), 1666-1684. https://doi.org/10.1002/jclp.23138

Musetti, A., Terrone, G., Corsano, P., Magnani, B., & Salvatore, S. (2016). Exploring the link among state
of mind concerning childhood attachment, attachment in close relationships, parental bonding, and
psychopathological symptoms in substance users. Frontiers in Psychology, 7(AUG). https://doi.org/
10.3389/fpsyg.2016.01193

Newcombe, D. A. L., Humeniuk, R. E., & Ali, R. (2005). Validation of the World Health Organization Alcohol,
Smoking and Substance Involvement Screening Test (ASSIST): Report of results from the Australian
site. Drug and Alcohol Review, 24(3), 217-226. https://doi.org/10.1080/09595230500170266

Nijenhuis, E. R. S., Van der Hart, O., & Kruger, K. (2002). The psychometric characteristics of the trau-
matic experiences checklist (TEC): First findings among psychiatric outpatients. Clinical Psychology
and Psychotherapy, 9(3), 200-210. https://doi.org/10.1002/cpp.332

Nijenhuis, E. R. S., Van der Hart, O., & Vanderlinden, J. (1999). The Traumatic Experiences Checklist
(TEC). Somatoform dissociation: Phenomena, measurement, and theoretical issues (pp. 188-193).
Van Gorcum.

Norman, R. E., Byambaa, M., De, R., Butchart, A., Scott, J., & Vos, T. (2012). The long-term health conse-
quences of child physical abuse, emotional abuse, and neglect: A systematic review and meta-analy-
sis. PLoS Med, 9(11), e1001349. https://doi.org/10.1371/journal.pmed. 1001349

Pakdaman, S., Unger, J. B., Forster, M., Rogers, C. J., Sussman, S. Y., & Benjamin, S. M. (2021). Child-
hood trauma and prescription drug misuse in a college population. Substance Use and Misuse, 56(1),
140-144. https://doi.org/10.1080/10826084.2020.1846056

R Core Team. (2021). R: A language and environment for statistical computing. R Foundation for Statistical
Computing.

Reichardt, J., & Bornholdt, S. (2006). Statistical mechanics of community detection. Physical Review E,
74(1), 016110.

Remondi, C., Compare, A., Tasca, G. A., Lo Coco, G., Chiozza, V., Favini, A., et al. (2022). The effects of
attachment, temperament, and self-esteem on technology addiction: A mediation model among young
adults. Cyberpsychology, Behavior, and Social Networking, 25(4), 258-263. https://doi.org/10.1089/
cyber.2021.0237

Rhemtulla, M., Fried, E. 1., Aggen, S. H., Tuerlinckx, F., Kendler, K. S., & Borsboom, D. (2016). Network
analysis of substance abuse and dependence symptoms. Drug and Alcohol Dependence, 161, 230—
237. https://doi.org/10.1016/j.drugalcdep.2016.02.005

Ruganci, R. N., & Gengoz, T. (2010). Psychometric properties of a Turkish version of the Difficulties in
Emotion Regulation Scale. Journal of Clinical Psychology, 66(4), 442—455. https://doi.org/10.1002/
jclp.20665

Rutten, R. J. T., Broekman, T. G., Schippers, G. M., & Schellekens, A. F. A. (2021). Symptom networks
in patients with substance use disorders. Drug and Alcohol Dependence, 229(Pt B), 109080.
https://doi.org/10.1016/j.drugalcdep.2021.10908

Sancho, M., De Gracia, M., Rodriguez, R. C., Mallorqui-Bagué, N., Sdnchez-Gonzélez, J., Trujols, J.,
Sanchez, 1., Jiménez-Murcia, S., & Menchoén, J. M. (2018). Mindfulness-based interventions for

@ Springer


https://doi.org/10.1177/1524838016631127
https://doi.org/10.1016/j.addbeh.2021.107003
https://doi.org/10.1016/j.addbeh.2021.107003
https://doi.org/10.1002/jclp.22404
https://doi.org/10.1007/s10862-012-9321-6
https://doi.org/10.1080/02791072.2017.1371365
https://doi.org/10.1002/jclp.23138
https://doi.org/10.3389/fpsyg.2016.01193
https://doi.org/10.3389/fpsyg.2016.01193
https://doi.org/10.1080/09595230500170266
https://doi.org/10.1002/cpp.332
https://doi.org/10.1371/journal.pmed.1001349
https://doi.org/10.1080/10826084.2020.1846056
https://doi.org/10.1089/cyber.2021.0237
https://doi.org/10.1089/cyber.2021.0237
https://doi.org/10.1016/j.drugalcdep.2016.02.005
https://doi.org/10.1002/jclp.20665
https://doi.org/10.1002/jclp.20665
https://doi.org/10.1016/j.drugalcdep.2021.10908

International Journal of Mental Health and Addiction

the treatment of substance and behavioral addictions: A systematic review. Frontiers in Psychia-
try, 9, 95. https://doi.org/10.3389/fpsyt.2018.00095

Savov, S., & Atanassov, N. (2013). Deficits of affect mentalization in patients with drug addiction: Theo-
retical and clinical aspects. ISRN Addiction, 2013, 1-6. https://doi.org/10.1155/2013/250751

Schimmenti, A. (2018). The trauma factor: Examining the relationships among different types of trauma,
dissociation, and psychopathology. Journal of Trauma and Dissociation, 19(5), 552-571. https://
doi.org/10.1080/15299732.2017.1402400

Schimmenti, A., & Caretti, V. (2016). Linking the overwhelming with the unbearable: Developmen-
tal trauma, dissociation, and the disconnected Self. Psychoanalytic Psychology, 33(1), 106—128.
https://doi.org/10.1037/a0038019

Schimmenti, A., Billieux, J., Santoro, G., Casale, S., & Starcevic, V. (2022). A trauma model of sub-
stance use: Elaboration and preliminary validation. Addictive Behaviors, 134. https://doi.org/10.
1016/j.addbeh.2022.107431

Sheppes, G., Suri, G., & Gross, J. J. (2015). Emotion regulation and psychopathology. Annual Review of
Clinical Psychology, 11, 379-405. https://doi.org/10.1146/annurev-clinpsy-032814-112739

Sideli, L., Di Forti, M., Ferraro, L., Montana, S., Tripoli, G., Quattrone, D., et al. (2019). The relation-
ship between dissociative experiences and cannabis use: A systematic review. Current Addiction
Reports, 6(1), 21-33. https://doi.org/10.1007/s40429-019-0235-1

Sighinolfi, C., Pala, A. N., Chiri, L. R., Marchetti, I., & Sica, C. (2010). Difficulties in Emotion Regula-
tion Scale (DERS): Traduzione e adattamento italiano. Psicoterapia Cognitiva e Comportamen-
tale, 16(2), 141-170.

Sloan, E., Hall, K., Moulding, R., Bryce, S., Mildred, H., & Staiger, P. K. (2017). Emotion regulation as
a transdiagnostic treatment construct across anxiety, depression, substance, eating and borderline
personality disorders: A systematic review. Clinical Psychology Review, 57, 141-163. https://doi.
org/10.1016/j.cpr.2017.09.002

Solmi, M., Estradé, A., Thompson, T., Agorastos, A., Radua, J., Cortese, S., Dragioti, E., Leisch, F.,
Vancampfort, D., Thygesen, L. C., Aschauer, H., Schloegelhofer, M., Akimova, E., Schneeberger,
A., Huber, C. G., Hasler, G., Conus, P., Cuénod, K. Q. D., von Kinel, R., ... Correll, C. U. (2022).
The collaborative outcomes study on health and functioning during infection times in adults
(COH-FIT-Adults): Design and methods of an international online survey targeting physical and
mental health effects of the COVID-19 pandemic. Journal of Affective Disorders, 299, 393-407.
https://doi.org/10.1016/j.jad.2021.07.048

Solomon, Z., Ginzburg, K., Ohry, A., & Mikulincer, M. (2022). Vulnerability reawakened: Increased
substance use among aging traumatized veterans during COVID-19 pandemic. Psychological
Trauma: Theory, Research, Practice and Policy,. https://doi.org/10.1037/tra0001267.Advanceonl
inepublication.10.1037/tra0001267

Somer, E., Altus, L., & Ginzburg, K. (2010). Dissociative psychopathology among opioid use disor-
der patients: Exploring the “chemical dissociation” hypothesis. Comprehensive Psychiatry, 51(4),
419-425. https://doi.org/10.1016/j.comppsych.2009.09.007

Steinmetz, S., Tijdens, K., & De Pedraza, P. (2009). Comparing different weighting procedures for vol-
unteer web surveys: Lessons to be learned from German and Dutch Wagelndicator data. https://
wageindicator.org/documents/publicationslist/publications-2009/0900-WP76-Steinmetz-Tijdens-
Pedraza.pdf. Accessed 18 March 2022.

Stellern, J., Xiao, K. B., Grennell, E., Sanches, M., Gowin, J. L., & Sloan, M. E. (2022). Emotion regu-
lation in substance use disorders: A systematic review and meta-analysis. Addiction. https://doi.
org/10.1111/add.16001

Stockings, E., Hall, W. D., Lynskey, M., Morley, K. I., Reavley, N., Strang, J., et al. (2016). Prevention,
early intervention, harm reduction, and treatment of substance use in young people. The Lancet.
Psychiatry, 3(3), 280-296. https://doi.org/10.1016/S2215-0366(16)00002-X

Taylor, G. (1997). Substance use disorders. In G. Taylor, R. M. Bagby, J. D. A. Parker, & J. Grotstein
(Eds.), Disorders of affect regulation: Alexithymia in medical and psychiatric illness (pp. 166—
189). Cambridge University Press. https://doi.org/10.1017/CB09780511526831.011

Tonmyr, L., Thornton, T., Draca, J., & Wekerle, C. (2010). A review of childhood maltreatment and ado-
lescent substance use relationship. Current Psychiatry Reviews, 6(3), 223-234. https://doi.org/10.
2174/157340010791792581

Tull, M. T., & Aldao, A. (2015). Editorial overview: New directions in the science of emotion regulation.
Current Opinion in Psychology, 3, iv—x. https://doi.org/10.1016/j.copsyc.2015.03.009

Turner, S., Mota, N., Bolton, J., & Sareen, J. (2018). Self-medication with alcohol or drugs for mood and
anxiety disorders: A narrative review of the epidemiological literature. Depression and Anxiety,
35(9), 851-860. https://doi.org/10.1002/da.22771

@ Springer


https://doi.org/10.3389/fpsyt.2018.00095
https://doi.org/10.1155/2013/250751
https://doi.org/10.1080/15299732.2017.1402400
https://doi.org/10.1080/15299732.2017.1402400
https://doi.org/10.1037/a0038019
https://doi.org/10.1016/j.addbeh.2022.107431
https://doi.org/10.1016/j.addbeh.2022.107431
https://doi.org/10.1146/annurev-clinpsy-032814-112739
https://doi.org/10.1007/s40429-019-0235-1
https://doi.org/10.1016/j.cpr.2017.09.002
https://doi.org/10.1016/j.cpr.2017.09.002
https://doi.org/10.1016/j.jad.2021.07.048
https://doi.org/10.1037/tra0001267.Advanceonlinepublication.10.1037/tra0001267
https://doi.org/10.1037/tra0001267.Advanceonlinepublication.10.1037/tra0001267
https://doi.org/10.1016/j.comppsych.2009.09.007
https://wageindicator.org/documents/publicationslist/publications-2009/0900-WP76-Steinmetz-Tijdens-Pedraza.pdf
https://wageindicator.org/documents/publicationslist/publications-2009/0900-WP76-Steinmetz-Tijdens-Pedraza.pdf
https://wageindicator.org/documents/publicationslist/publications-2009/0900-WP76-Steinmetz-Tijdens-Pedraza.pdf
https://doi.org/10.1111/add.16001
https://doi.org/10.1111/add.16001
https://doi.org/10.1016/S2215-0366(16)00002-X
https://doi.org/10.1017/CBO9780511526831.011
https://doi.org/10.2174/157340010791792581
https://doi.org/10.2174/157340010791792581
https://doi.org/10.1016/j.copsyc.2015.03.009
https://doi.org/10.1002/da.22771

International Journal of Mental Health and Addiction

Vanyukov, M. M., Tarter, R. E., Kirillova, G. P., Kirisci, L., Reynolds, M. D., Kreek, M. J., & Ridenour, T.
A. (2012). Common liability to addiction and “gateway hypothesis™: theoretical, empirical and evolu-
tionary perspective. Drug and Alcohol Dependence, 123, S3-S17. https://doi.org/10.1016/J.DRUGA
LCDEP.2011.12.018

Wasil, A. R., Venturo-Conerly, K. E., Shinde, S., Patel, V., & Jones, P. J. (2020). Applying network analy-
sis to understand depression and substance use in Indian adolescents. Journal of Affective Disorders,
265, 278-286. https://doi.org/10.1016/j.jad.2020.01.025

Weiss, N. H., Forkus, S. R., Contractor, A. A., & Schick, M. R. (2018). Difficulties regulating positive emo-
tions and alcohol and drug misuse: A path analysis. Addictive Behaviors, 84, 45-52. https://doi.org/
10.1016/j.addbeh.2018.03.027

Weiss, N. H., Kiefer, R., Goncharenko, S., Raudales, A. M., Forkus, S. R., Schick, M. R., & Contractor, A.
A. (2022). Emotion regulation and substance use: A meta-analysis. Drug and Alcohol Dependence,
230, 109131. https://doi.org/10.1016/j.drugalcdep.2021.109131

Wolff, S., Holl, J., Stopsack, M., Arens, E. A., Hocker, A., Staben, K. A., et al. (2016). Does emotion dys-
regulation mediate the relationship between early maltreatment and later substance dependence?
Findings of the CANSAS Study. European Addiction Research, 22(6), 292-300. https://doi.org/10.
1159/000447397

Zhang, S., Lin, X., Liu, J., Pan, Y., Zeng, X., Chen, F., & Wu, J. (2020). Prevalence of childhood trauma
measured by the short form of the Childhood Trauma Questionnaire in people with substance use dis-
order: A meta-analysis. Psychiatry Research, 294, 113524. https://doi.org/10.1016/j.psychres.2020.
113524

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of such publishing agreement and applicable
law.

Authors and Affiliations

Lucia Sideli'® . Gianluca Lo Coco? - Antonio Albano? - Salvatore Gullo? -
Dolores Rollo* - Monica Aas>®7 - Christian Franceschini® - Adriano Schimmenti® -
Alessandro Musetti®

< Lucia Sideli
L.sideli @lumsa.it
1 Department of Human Science, LUMSA University, Via Di Porta Castello, 44, 00193 Rome, Italy

Department of Psychology, Educational Science and Human Movement, University of Palermo,
Palermo, Italy

Department of Humanities, Social Sciences and Cultural Industries, University of Parma, Parma,
Italy

Department of Medicine and Surgery, University of Parma, Parma, Italy

Social, Genetic and Developmental Psychiatry Centre, Institute of Psychiatry, Psychology
and Neuroscience, King’s College London, London, UK

Department of Behavioural Sciences, OsloMet—Oslo Metropolitan University, Oslo, Norway

Department of Psychosis Studies, Institute of Psychiatry, Psychology and Neuroscience, King’s
College London, London, UK

Faculty of Human and Social Sciences, UKE-Kore University of Enna, Enna, Italy

@ Springer


https://doi.org/10.1016/J.DRUGALCDEP.2011.12.018
https://doi.org/10.1016/J.DRUGALCDEP.2011.12.018
https://doi.org/10.1016/j.jad.2020.01.025
https://doi.org/10.1016/j.addbeh.2018.03.027
https://doi.org/10.1016/j.addbeh.2018.03.027
https://doi.org/10.1016/j.drugalcdep.2021.109131
https://doi.org/10.1159/000447397
https://doi.org/10.1159/000447397
https://doi.org/10.1016/j.psychres.2020.113524
https://doi.org/10.1016/j.psychres.2020.113524
http://orcid.org/0000-0001-6124-6897

	Substance Addictive Behaviors and Their Relationship with Interpersonal Trauma, Emotion Dysregulation, and Psychopathological Symptoms: A Correlation Network Approach
	Abstract
	Methods
	Participants and Procedure
	Measures
	Analyses

	Results
	Network Estimation
	Network Inference
	Network Stability
	Network Comparison

	Discussion
	Anchor 13
	References


