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Abstract
The nosographic structure of posttraumatic stress disorder (PTSD) remains
unclear, and attempts to determine its symptomatic organization have been
unsatisfactory. Several explanations have been suggested, and the impact of
trauma type is receiving increasing attention. As little is known about the dif-
ferential impact trauma type in the nosographic structure of PTSD, we explored
the nosology of PTSD and the effect of trauma type on its symptomatic organiza-
tion. We reanalyzed five cross-sectional psychopathological networks involving
different trauma types, encompassing a broad range of traumatic events in vet-
erans, war-related trauma in veterans, sexual abuse, terrorist attacks, and vari-
ous traumatic events in refugees. The weighted topological overlap was used to
estimate the networks and attribute weights to their links. Coexpression differ-
ential network analysis was used to identify the common and specific network
structures of the connections across different trauma types and to determine the
importance of symptoms across the networks. We found a set of symptoms with
more common connections with other symptoms, suggesting that these might
constitute the prototypical nosographic structure of PTSD.We also found a set of
symptoms that had a high number of specific connections with other symptoms;
these connections varied according to trauma type. The importance of symptoms
across the common and specific networks was ascertained. The present findings
offer new insights into the symptomatic organization of PTSD and support pre-
vious research on the impact of trauma type on the nosology of this disorder.

Posttraumatic stress disorder (PTSD) is a complex, hetero-
geneous, and debilitating disorder (Birkeland et al., 2020).
Its nosographic structure (i.e., symptomatic organization)
has been exhaustively examined (Bryant, 2019) and asso-
ciated with numerous symptomatic structures (Armour
et al., 2016). The diversity of distinct conceptualizations led
to changes in theDiagnostic and StatisticalManual ofMen-
tal Disorders (DSM) criteria between the fourth (DSM-IV;
American Psychiatric Association [APA], 1994) and fifth
editions (DSM-5; APA, 2013). However, these changes did

not clarify the nosographic structure of PTSD as, according
to the diagnostic requirements, there are a total of 636,120
possible clinical presentations of PTSD (Galatzer-Levy &
Bryant, 2013). This number of possible clinical configu-
rations makes it difficult to establish a clear nosology of
PTSD (North et al., 2016), with proposals ranging from one
to seven factors (Armour et al., 2016). Thus, the instabil-
ity of PTSD symptoms across the distinct versions of the
DSM leads to different proposed factor structures, which,
in turn, impacts the prevalence rates of this condition
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(Elhai et al., 2012). This can result in a significant num-
ber of individuals being excluded from a diagnosis of PTSD
(Armour et al., 2016), and this obstacle influenced the
development of the PTSD criteria in the DSM-5 (North
et al. 2016). Naturally, this has severe implications for
research and clinical practice, as it hinders assessment
(Elhai & Palmieri, 2011) and increases the potential of
an incorrect diagnosis (Elhai et al., 2012). It also ham-
pers the development and selection of personalized treat-
ments (Armour et al., 2016). In this context, a more com-
plete comprehension of the nosographic structure of PTSD
would be valuable, as it would help ascertain the core
symptoms while identifying the etiopathogenic and main-
tenancemechanisms of the disorder (Elhai et al., 2011) and
contributing to the development and refinement of assess-
ment instruments and treatment plans (Armour et al.,
2016).
The clarification of the PTSD nosographic structure

might be improved if trauma type is considered,with previ-
ous studies suggesting that specific symptomsmay be asso-
ciated with certain types of traumatic events (Kessler et al.,
2017). However, previous studies have found mixed evi-
dence for this hypothesis (Kelley et al., 2009; Smith et al.,
2016; Graham et al., 2016). For example, Kelley and col-
leagues (2009) and Smith and colleagues (2016) found asso-
ciations between avoidance symptoms and the experience
of sexual trauma. Graham and colleagues (2016) found that
symptoms of detachment and loss of interest were associ-
ated with war-related trauma, and Kelley and colleagues
(2009) observed that physiological reactivity was related
to experiencing a motor vehicle accident. However, these
symptomswere also found to be associatedwith other trau-
matic events. For example, Ge and colleagues (2019) and
Bryant and colleagues (2017) found that physiological reac-
tivity was associated with both earthquake-related trauma
and traumatic injury.
Researchers have proposed several factors to explain

these discrepancies, including the use of nonrepresenta-
tive samples; the study of a single traumatic event (Smith
et al., 2016); demographic features, such as age and sex
(Lancaster et al., 2014); and trauma timing and recurrent
exposure to a traumatic event (Fink et al., 2017; Shea et al.,
2017). Additionally, the methods used to determine the
associations between trauma type and specific symptoms
(i.e., profile analysis [Kelley et al., 2009], confirmatory fac-
tor mixed modeling [Shevlin & Elkit, 2012], and logistic
regressions [Graham et al., 2016]) have been insufficient
to obtain an accurate view of the symptomatic organiza-
tion across different types of traumatic events. Essentially,
this is because these methods only acknowledge the pres-
ence of differences, not the identification of specificities
and commonalities of one symptom at a time. The limita-
tions of the currentmethods and the consequent variability

of the results might inhibit a deeper understanding of the
nosographic structure of specific trauma types, as the pri-
mary goal of these investigations is to identify the unique
symptoms of PTSD.
In this context, psychopathological networks (Borsboom

et al., 2019) are a promising alternative to the traditional
“common cause” view that the previously mentioned
methodologies reflect. The common cause conceptualiza-
tion of mental disorders has long been discussed as prob-
lematic (Fried, 2015, 2017; Fried & Nesse, 2015). One of the
primary assumptions of the common cause perspective is
the interchangeability and equal validity of all symptoms
of the diagnosis (Fried, 2015). This is problematic for the
diagnosis of PTSD, as symptomatic presentations might
differ according to the precipitating traumatic event (Kel-
ley et al., 2009) as well as the fact that it is a highly comor-
bid disorder (Hyland et al., 2021) with distinctive responses
to treatment (Asmundson et al., 2004). This suggests that
the covariance between symptoms is not reflective of a
common cause. In fact, as some scholars have argued
(Armour et al., 2017; McNally et al., 2015), the assumption
that PTSD symptoms do not interact with each other is
highly implausible. Network theory conceptualizes men-
tal disorders as complex systems of interacting symptoms
(Borsboom & Cramer, 2013), where symptoms are seen as
nodes and their interactions as edges. From this perspec-
tive, it is from the interactions between symptoms that
mental disorders emerge (Borsboom, 2019). Focusing on
the interactions between symptoms has already produced
important insights into the nosographic and comorbidity
structures of several mental disorders (e.g., Bekhuis et al.,
2016; Bos et al., 2018a; Levinson et al., 2017; Ruzzano et al.,
2015), including PTSD (e.g., Afzali et al., 2017; Armour
et al., 2017; Birkeland&Heir, 2017; Bryant et al., 2017; Fried
et al., 2018; McNally et al., 2015). Most of these advances
were made by exploring central symptoms, which are the
symptoms that display the highest number of connections
with other symptoms (Epskamp et al., 2018 Fried et al.,
2017). As higher numbers of connections in a network have
been associated with more severe disorder (van Borkulo
et al., 2015), central symptoms have been proposed to play
an important role in the development and maintenance of
psychopathological networks (Borsboom, 2017; Borsboom
et al., 2019). Previous findings have also shown that deacti-
vating these central symptoms promotes a faster change in
the network properties (Castro et al., 2019). Thus, identi-
fying these symptoms might be important to understand
developmental processes of PTSD and, as has been sug-
gested, particularly important for the identification of rel-
evant treatment targets (Bekhuis et al., 2016; Borsboom
& Cramer, 2013; Bryant et al., 2017; Knefel et al., 2016;
McNally et al., 2015; Olatunji et al., 2018; Richetin et al.,
2017; Robinaugh et al., 2016).
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However, previous studies on the nosographic structure
of PTSD have produced inconsistent results regarding the
centrality of symptoms (Ross et al., 2018). For example, in
a sample of individuals who experienced a terrorist attack,
Birkeland and Heir (2017) found that emotional numb-
ing was the symptom that displayed the highest strength
(i.e., the sum of the weighted connections of a node to the
other nodes in the network; Opsahl et al., 2010). In con-
trast, hypervigilance and concentration problems demon-
strated the highest strength in a sample of individuals who
had survived an earthquake (McNally et al., 2015), and
Armour and colleagues (2017) found that negative trauma-
related emotions and flashbacks had the highest strength
in a sample of military veterans. Due to this lack of consis-
tency regarding the most central symptoms across studies,
the fused graphical lasso (FGL; Danaher et al., 2014) and
network comparison test (NCT; van Borkulo et al., 2017)
have been introduced to clarify the nosographic network
structure of PTSD.
The FGL is a framework that allows for the joint esti-

mation of a set of networks (Fried et al., 2018). This joint
estimation explores identical aspects of the networks and
approximates them (Constantini et al., 2017), allowing for
more accurate and replicable network structures (Fried
et al., 2018). In turn, the NCT is a framework used to com-
pare the structure of two networks (van Borkulo et al.,
2017). This method compares key aspects of network struc-
ture, namely how the network differs at the global and
local levels. At a global level, NCT is used to compare
the connectivity of the network (i.e., the number of con-
nections in the network), and, at a local level, it enables
researchers to identify connections between symptoms
that are present in both networks. This allows for com-
parisons between pre- and posttreatment mental disorder
severity (Pe et al., 2015; van Borkulo et al., 2015; Wichers &
Groot, 2016) as well as between distinct types of traumatic
events (Benfer et al., 2018).
Despite their contribution to the field, these methods

are limited in their ability to capture the differences in
networks in detail. For example, the FGL (Danaher et al.,
2014) can inhibit observations of differences that might
be of significant clinical relevance (Lyu et al., 2018). The
NCT (van Borkulo et al., 2017) is unable to compare more
than two networks simultaneously, making a comparison
between various networks a daunting task, and it does not
provide information about which connections are com-
mon andwhich are specific to each network.Moreover, the
method used to assess differences between the strengths of
the edges could generate Type I errors, and sample size can
affect the statistical power (Fried et al., 2018).
In the context of PTSD, Fried and colleagues (2018)

applied both methods to explore the differences and sim-
ilarities across four datasets of individuals with DSM-

IV PTSD symptoms. The authors’ primary focus was to
demonstrate the replicability of the network structure of
PTSD and concluded that the networks were replicated,
with moderate-to-high coefficients of similarity (i.e., 0.62–
0.74) and centrality indices (i.e., 0.63–0.75) across the four
networks. Despite the advances attained in this study, the
problemunderlying the nosographic structure of PTSDhas
not been completely eliminated, as there are variations
in the central symptoms and network structures across
several PTSD studies that remain unexplained (Birkeland
et al., 2020; Contreras et al., 2019).
Previous network studies have shown that traumatic

events are associated with specific symptoms (Ferreira
et al., 2020; Isvoranu et al., 2016), suggesting that the
trauma type might have a differential impact on the devel-
opment of the network structure. This means that dif-
ferent types of traumatic events give rise to specific con-
nections. Thus, it would be expected that changes in the
structure of connections between PTSD symptoms should
occur in relation to the traumatic event. This could help
explain the different clinical presentations found in previ-
ous studies (Birkeland et al., 2020) and would shed light
on the possible developmental paths of PTSD according
to trauma type. The network perspective has only recently
begun to be applied to explore this topic and, to our knowl-
edge, only one network study has addressed it. Benfer
and colleagues (2018) examined and compared the net-
work structure of DSM-5 PTSD symptoms in three trauma
types: motor vehicle accidents, the sudden accidental or
violent death of a loved one, and sexual assault. Using the
NCT, the authors found differences in the network struc-
ture across the three trauma types, which they examined
in pairs. Differences were observed in the global strength
of the network that included sexual assault and motor
vehicle accidents, as well as in the association between
negative beliefs and anhedonia, which was not present
in sexual assault trauma. The network that included the
sudden accidental or violent death of a loved one revealed
smaller global strength values than the other networks.
There were also differences in the centrality of symptoms,
where flashbacks and irritability were identified as central
in the networks involving sexual assault andmotor vehicle
accidents, respectively.
This preliminary evidence suggests that different

trauma types might give rise to different network struc-
tures and, thus, deserve further exploration. A more
detailed view of which connections occur in PTSD regard-
less of trauma type and which connections are dependent
on a certain traumatic experience might allow scholars
to detect specific patterns in the development and the
maintenance of PTSD after specific traumatic events
and, consequently, improve treatment and prevention
responses. In addition, identifying which development
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paths are present regardless of trauma type would
help to clarify the prototypical network structure of
PTSD.
However, because the study of mental disorders as com-

plex systems is a reasonably new field in psychology,
methodologies that enable researchers to access this level
of detail are not yet commonly available. In this con-
text, it seems reasonable to use alternative approaches
from other fields of network science that might help
elucidate these issues. The coexpression differential net-
work analysis (CoDiNA; Gysi et al., 2020) method was
recently developed with the aim of providing a more fine-
grained view of complex systems (e.g., biological, social,
financial). Specifically, this framework allows the com-
parison of multiple weighted networks and the identifi-
cation and classification of nodes and their connections
among the networks (Gysi et al., 2020). There are three
main categories of nodes and their connections: com-
mon (i.e., connections that are common to all the net-
works), different (i.e., connections that are common to
all the networks but are present with a different sign),
and specific (i.e., connections that are particular to a
network or set of networks). This framework also esti-
mates the importance of each symptom in each of the net-
works. These details are key steps to a more fine-grained
comprehension of network structures. CoDiNA has been
used in previous studies to ascertain the expression of
HIV in children and adults with or without tuberculo-
sis. Remarkably, this method helped researchers to iden-
tify the presence of specific genes and connections in
the networks representing HIV in children and HIV in
adults, as well as sets of genes associated with tubercu-
losis (Gysi et al., 2020). The same method has also been
used to pinpoint signature genes in distinct types of cancer
(Gysi et al., 2020).
The application of this framework might promote

important advances regarding the nosographic structure
of PTSD, such as the identification of connections that
are specific to a certain trauma type and the identifica-
tion of the prototypical network of interactions between
PTSD symptoms. Identifying these specific and common
connections between PTSD symptoms will help clarify the
nosography of PTSD and the differential impact of each
trauma type, consequently promoting the development of
more personalized and effective treatments. With this in
mind, the primary goals of this studywere to (a) explore the
nosographic structure of PTSD and (b) examine the impact
of different types of traumatic events in the symptomatic
organization of PTSD.A secondary goal of this studywas to
explore the commonalities and disparities between DSM-
IV and DSM-5.

METHOD

Network collection

Three previous PTSD published networks were collected
from three databases: PsychInfo, PsyArticles, and Aca-
demic Search Complete. To increase the variety of exam-
ined traumatic events, we requested and were provided
with two additional PTSD networks from their original
authors (Birkeland & Heir, 2017; Spiller et al., 2017). The
stability of all networks was evaluated in the original stud-
ies. Overall, a convenience sample of five cross-sectional
PTSD networks was collected and reanalyzed (see Table 1
for details of the original network studies). Two of these
networks were estimated according to the 17 PTSD symp-
toms in the DSM-IV, and the remaining three networks
were estimated according to the 20 DSM-5 PTSD symp-
toms. The networks covered different types of traumatic
events and populations, including childhood sexual abuse
trauma in a clinical sample of adults (N = 179; McNally
et al., 2017), a broad range of traumatic events in a clini-
cal sample of veterans (N = 221; Armour et al., 2017), war-
related trauma exposure in a community sample of veter-
ans (N = 378; Moshier et al., 2018), a terrorist attack in a
community sample of adults (N= 190; Birkeland and Heir,
2017), and a range of traumatic events in a community sam-
ple of refugees (N = 151; Spiller et al., 2017).
The sample representing childhood sexual abuse

(McNally et al., 2017) had a total of 179 participants (Mage
= 41.2 years, SD = 12.4); the inclusion criteria were a
sexual abuse experience involving unwanted physical
contact (e.g., fondling or anal, oral, or vaginal penetration)
that occurred before 16 years of age. The sample of veter-
ans who experienced a broad range of traumatic events
(Armour et al., 2017) consisted of 221 participants (Mage =

60.4 years, SD = 15.3, range: 20–94 years) who were asked
whether they were exposed to any of the 14 traumatic
events included on the Trauma History Screen (Carlson
et al., 2011; M = 5.95, SD = 3.21, range: 1–15). The sample
of veterans who reported war-related trauma exposure
(Moshier et al., 2018) consisted of 378 participants (Mage
= 55 years, SD = 12; 93.6% male). In this sample, most
participants were non-Hispanic (90.7%) and Caucasian
(69.1%), and 72% had a current PTSD diagnosis, with a
mean PTSD symptom duration of 301 months (SD = 199).
The sample of victims of a terrorist attack (Birkeland
et al., 2017) included 190 participants (Mage = 44.7 years,
SD = 11.9; 61% female). All participants were survivors
of the 2011 Oslo bombing attack and were employees of
Norwegian ministers; 24% of the sample met the criteria
for PTSD. In the community sample of refugees who
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t. experienced a variety of traumatic events (Spiller et al.,

2017), trauma exposure was assessed using the Harvard
Trauma Questionnaire (Mollica et al., 2017). Participants
had experienced a mean of 14.7 (SD = 4.1) traumatic
events. Most of the sample was male (70%), and the mean
participant age was 41.9 years (SD = 9.8). Participants
were from a variety of countries, including Turkey (54%),
Iran (9%), Sri Lanka (9%), Afghanistan (7%), Bosnia (%),
and others (21%). Overall, 51% of the participants fulfilled
the criteria for probable PTSD. Comorbidity networks
were excluded from the analyses.

Data analysis

The CoDiNA (Version 1.1.2; Gysi et al., 2020) R package
(Version 4.0.2; R Core Team, 2020) was used to explore
the general network structure of PTSD and the structure
of specific connections across different trauma types. First,
we used the weighted topological overlap (wTO; Version
1.6.3; Gysi et al., 2018) R package to estimate the networks.
The wTO is derived from a topological overlap matrix, and
a pair of nodes have their weight calculated using a nor-
malized Pearson correlation (see the SupplementaryMate-
rials for an overview); thus, the node pair’s correlation is
normalized by the correlation of all its shared neighbors.
Next, we used CoDiNA to explore and characterize the

common and specific structure of connections between the
different types of traumatic events. CoDiNA considers the
weight of the link, with values ranging between -1 and +1;
if networks were derived from different experiments that
did not follow the same procedure, then the networksmust
be reparametrized. A stretch parameter, performed using
a min–max normalization, is used to permit this compari-
son, which allows all networks to be in the same range of
values and, therefore, comparable. CoDiNA is based on the
weight of the connections between the nodes included in
the networks and uses a predefined threshold to remove
spurious connections. In our case, we set the threshold to
0; this threshold identifies the minimum link weight to
be considered for the comparison. When a link is under
the absolute value of the defined threshold, it is set to 0;
if the weight value is above the threshold, it is assigned a
value of +1, and if it is under the threshold, the link is
assigned a value of -1. If a link weight is 0 in all networks
under evaluation, it is then removed from the analysis.
Next, CoDiNA classifies each of the connections

(i.e., links) according to three types: common (ɑ), different
(β), and specific (ɣ). Common connections are present in
all evaluated networks, different connections are present
in all networks but have different weight signs depending
on the network, and specific connections are present in
at least one network but not all networks. As an example,
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assume that a connection exists between Symptoms A
and B in all trauma type networks; this connection is
common to all networks under evaluation—with similar
weight and the same weight sign—and, therefore, it is
considered to be a common connection. However, there
could be another connection that only exists for one
trauma type, or a subset of trauma types, that CoDiNA
will define as a specific connection. Once a connection
has been identified, a score ratio is calculated to measure
how well classified a link is and how strong that link is
for a particular network. If the score ratio is over 1, the
connection is selected (see the Supplementary Materials
for more details). Strength centrality (i.e., the sum of the
absolute weight of the connections between a node to
all other nodes in the network; Opsahl et al., 2010) was
used to characterize the common and specific structure of
connections between the networks. The igraph package
(Version 1.2.6; Csardi & Nepusz, 2006) for R was used to
estimate this centrality measure.
As most of the symptoms were present in either the

commonnetwork or the trauma-specific networks, we per-
formed a subsequent analysis to determine which symp-
toms were more important for the common and specific
networks. This analysis was intended to indicate in which
network (i.e., common or specific) the symptom had a sig-
nificantly higher strength. If a symptomhad a significantly
higher strength in the common network than in the spe-
cific network, this symptom was considered more impor-
tant to this network. The importance of each symptom in
each network was calculated based on their score ratios
fromCoDiNA. This allowed us to easily derive the strength
of each symptom in each network and compare this value
to the overall strength of all other symptoms, per category
(i.e., the commonnetwork or a specific trauma-related net-
work) by calculating its Z score and later correcting for
multiple corrections. If a symptom was important over-
all in more than one network, we selected the one with
the lower adjusted p value after applying the Benjamini–
Hochberg test with the false rate discovery rate correction.
The igraph package (Version 1.2.6; Csardi & Nepusz, 2006)
for R was used to create the graphical representation of
the common and specific network structure of connections
according to trauma type.

RESULTS

Network structure of common connections

The common connections betweenPTSD symptoms across
all networks are depicted in Figure 1. The symptomswith a
higher number of common connections to the other symp-
toms in the network as well as higher levels of strength

were physiological reactivity, emotional reactivity, nega-
tive beliefs, startle response, concentration problems, and
loss of interest.

Network structure of specific connections
across trauma types

The networks representing trauma exposure related to a
broad range of traumatic events in veterans, war-related
trauma in veterans, and a broad range of traumatic events
in refugees revealed distinct structures of specific connec-
tions (Supplementary Figures S2, S3, and S4). The sex-
ual abuse and terrorist attack networks revealed a similar
structure of specific connections (Supplementary Figures
S5 and S6). The networks that represented a broad range of
traumatic events in veterans, war-related trauma in veter-
ans, various traumatic events in refugees, a terrorist attack,
and sexual abuse revealed 56, 45, 54, 38, and 38 specific con-
nections, respectively (see Supplementary Table S1).
Regarding the network representing a broad range of

traumatic events in veterans, 59% of the specific connec-
tions were also present in the war-related trauma network,
71% were present in the refugee sample network, and 46%
appeared in the sexual abuse and terrorist attack networks.
For example, the connection between flashbacks and sleep
disturbancewas present in the following networks: a broad
range of traumatic events in veterans, various traumatic
events in refugees, sexual abuse, and a terrorist attack; it
was not present in the network representing war-related
trauma in veterans. The connection between flashbacks
and destructive behavior appeared only on the network
representing a broad range of traumatic events in veterans.
In the network representingwar-related trauma in veter-

ans, 75% of the connections present were also found in the
network encompassing a broad range of traumatic events
in veterans, 71%were found in the refugee traumanetwork,
and 42% appeared in the sexual abuse and terrorist attack
networks. For example, the connection between avoidance
of thoughts and loss of interest was present in the net-
works of symptoms representing war-related trauma, sex-
ual abuse, a terrorist attack; however, it did not appear in
either network that encompassed a sample exposed to a
broad range of traumatic events (i.e., veterans or refugees).
Among the connections found in the network represent-

ing trauma exposure in refugees, 74% were also present in
the network of broad trauma exposure in veterans, 57% in
the war-related trauma network, and 41% in both the sex-
ual abuse and terrorist attack networks. For example, the
connection between concentration problems and avoid-
ance of reminders was present in the refugee, sexual abuse,
and terrorist attack networks, but it did not appear in the
networks representing a broad range of traumatic events
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PTSD NOSOLOGY ACROSS TRAUMA TYPES 1121

F IGURE 1 Network structure of
common interactions. Note. The nodes
represent symptoms of posttraumatic stress
disorder, and the edges between the nodes
represent the weighted topological overlap
values between the symptoms, across trauma
types. Node size represents the strength of
centrality values. Thicker edges represent
higher weighted topological overlap values
between symptoms across the network

or war-related trauma in veterans. Two connections were
exclusive to the network related to trauma exposure in
refugees: blame and hypervigilance and blame and startle
response.
The sexual abuse trauma and terrorist attack networks

shared the same structure of specific interactions, with an
identical 38 specific connections. Of these 38 connections,
68% were present in the network representing a broad
range of traumatic events in veterans, 47% in the war-
related trauma network, and 58% in the refugee trauma
network. For example, the connection between irritability
and sleep disturbance was present in the sexual abuse, ter-
rorist attack, broad range of traumatic events in veterans,
andwar-related trauma networks but did not appear in the
refugee trauma network. The connection between avoid-
ance of thoughts and concentration problems aswell as the
connection between avoidance of thoughts and sleep dis-
turbance were exclusive to the sexual abuse and terrorist
attack networks.

Symptom centrality in the common and
specific networks

Regarding symptom centrality, we found differences
between the trauma type–specific networks (Figure 2). The

network representing a broad range of traumatic events
in veterans revealed that the symptoms of negative emo-
tions, flashbacks, irritability, and loss of interest demon-
strated the highest centrality; the network representing
war-related trauma in veterans included the same highly
central symptoms with the exception of flashbacks. In
the refugee trauma network, the symptoms that displayed
the highest strength were negative emotions, blame, and
flashbacks. In the sexual abuse and terrorist attack net-
works, the symptoms with the highest strength were flash-
backs, concentration problems, irritability, and avoidance
of trauma-related thoughts.

Symptom importance in the structure of
common and specific networks

Eleven symptoms were more important in the common
network than in the specific networks: intrusive thoughts,
nightmares, emotional reactivity, physiological reactivity,
avoidance of reminders, negative beliefs, loss of interest,
detachment, restricted affect, hypervigilance, and startle
response (see Supplementary Table S2). The remaining
symptoms were found to be more important for specific
trauma networks than for the common network. Sleep dis-
turbance emerged as an important symptom in all trauma
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1122 Ferreira et al

F IGURE 2 Strength centrality values across networks. Note. The figure depicts strength centrality values found in symptom networks
related to (a) common connections, (b) war-related trauma in veterans, (c) a broad range of traumatic events in veterans, (d) a terrorist attack,
(e) sexual abuse, and (f) refugee-related trauma
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PTSD NOSOLOGY ACROSS TRAUMA TYPES 1123

networks except for war-related trauma in the veterans.
Irritability was important for every network except the
refugee trauma network. Blame, destructive behavior, and
negative emotions were more important symptoms in the
networks representing refugee trauma, a broad range of
trauma in veterans, and war-related trauma in veterans.
Amnesia was identified as an important symptom in the
networks of symptoms related to a broad range of trau-
matic events in veterans, sexual abuse, and a terrorist
attack.

DISCUSSION

The nosographic structure of PTSD remains uncertain
(Bryant, 2019), and attempts to uncover the symptomatic
structure of the disorder have turned out to be unsatis-
factory (Birkeland et al., 2020). This is amplified by the
reported association between trauma type and distinctive
clinical configurations (Kessler et al., 2017). The present
study took a novel approach to clarify these topics, which
allowed for the identification of specificities in the network
structure of particular trauma types as well as a set of inter-
actions between the symptoms that might characterize the
general structure of PTSD independent of trauma type.
The identification of these characteristics not only con-

tributes to clarifying the nosological structure of PTSD
but also to untangling the differential impact of each of
the traumatic events explored in this study. Regarding
the common structure of PTSD, the results showed that
symptoms of physiological and emotional reactivity, star-
tle response, negative beliefs, concentration problems, and
loss of interest had the highest number of common inter-
actions with other symptoms. Moreover, these symptoms
were identified as being more important to the common
structure of PTSD than to any of the specific trauma net-
works. This suggests that individuals with PTSDmay com-
monly experience these symptoms regardless of the trau-
matic event they experienced and that these symptoms
may characterize the prototypical structure of PTSD.
Moreover, the high centrality of these symptoms might

suggest that they are responsible for the emergence of
the disorder (Borsboom, 2019). Except for startle response,
these symptoms have previously been suggested as non-
specific symptoms of PTSD (Gros et al., 2010; Walton,
2017), and they often overlap with symptoms of other
mental conditions, such as major depression or general-
ized anxiety disorder (i.e., concentration problems and loss
of interest; Gros et al., 2012; Price & Stolke-Cooke, 2015)
or panic disorder or a specific phobia (i.e., physiologi-
cal and emotional reactivity; Walton, 2017). In fact, previ-
ous research has suggested that these nonspecific symp-
toms are responsible for the high levels of comorbidity

between these disorders and PTSD (Spinhoven et al., 2014)
or constitute a general component of distress that is typi-
cal of severalmental disorders (Watson, 2009). The present
results point in this direction, suggesting that these symp-
toms constitute the common structure of PTSD rather than
being specifically related to any of the traumatic events
analyzed in the present study.
It is also worth noting that symptoms identified as

important for the common network are present both in
theDSM-IV andDSM-5 diagnostic criteria, suggesting that
both diagnostic manuals capture the common structure of
PTSD. In turn, the symptoms found to be the most impor-
tant for trauma-specific networks, might also be valuable
diagnostic criteria, as they might be potential markers of
specific trauma types. For example, we found that amnesia
was more important in the networks that covered a vari-
ety of traumatic events in veterans, sexual abuse, and a
terrorist attack than in the networks pertaining to other
trauma types or the common network. In previous stud-
ies (e.g., Birkeland et al., 2020; Fried et al., 2018;), amnesia
has revealed low centrality values, leading some authors
to suggest that amnesia be removed from the DSM criteria
for PTSD. The present results suggest that this might not
be adequate due to amnesia’s specificity to some trauma
types, which might be of clinical relevance for diagnosis as
well as for the development of treatment and prevention
strategies.
Other connections and symptoms were found to be spe-

cific to some trauma types. In most cases, these specific
connections and symptoms were associated with a sub-
group of traumatic events, whichmight be due to the com-
mon characteristics of the traumatic events (Jakob et al.,
2017; Li et al., 2016) and/or other confounding factors asso-
ciated with the development of the disorder (Betts et al.,
2013, Olff et al., 2007; Ryan et al., 2016).
Traumatic events appear to share common character-

istics. For example, veterans and refugees have in com-
mon a continuous exposure to unstable and stressful envi-
ronments (Jakob et al., 2017; Li et al., 2016), which might
explain the similarities we found in these types of traumas.
Negative emotions, blame, and destructive behavior were
found to be more important in both these networks than
in the other trauma-specific networks and the common
network. The networks associated with sexual abuse and
a terrorist attack also revealed a similar structure, which
may also be related to the common contextual characteris-
tics of these types of traumatic events, such as their unpre-
dictability (Pereda, 2013) and the perpetrators’ deliberate
intention to cause harm (Santiago et al., 2013).
Despite this, some connectionswere exclusive to specific

networks. For example, avoidance of thoughts and loss of
interest had a connection in the networks representing
war-related trauma, sexual abuse, and a terrorist attack;
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however, this connection did not appear in either of the
networks representing a broad range of traumatic events.
Moreover, connections between avoidance of thoughts and
concentration problems as well as avoidance of thoughts
and sleep disturbance were exclusive to the sexual abuse
and terrorist attack networks. This suggests that there
might be connections that emerge only for particular trau-
matic events. However, several connections were common
to both networks that represented a broad range of trau-
matic events (i.e., among veterans and refugees). In this
case, due to the myriad traumatic events in each network,
the specific connections that emerged might be related to
sample characteristics other than trauma type. Although
this might be the case, the ability of network analysis to
identify these specific connections is a promising avenue
for future research. As several factors have been associ-
ated with the development of different clinical presenta-
tions (Kelley et al., 2009), with varying effect sizes, network
analysis might provide a fruitful path for clarifying the dif-
ferential impact of these factors.
Interestingly, the specific connections identified were

also associated with local structural network properties,
namely symptom centrality. In the network that encom-
passed a broad range of traumatic events in veterans, flash-
backs were one of the most central symptoms. In turn,
in the network representing a broad range of traumatic
events in refugees, blame, which was involved in two spe-
cific connections (i.e., with both hypervigilance and star-
tle response), was also one of the most central symptoms
in that network. As central symptoms have been suggested
to be key treatment targets (Borsboom, 2017), the fact that
these symptoms have further specific connections suggests
that treatment targets might change according to specific
factors.
Moreover, the present results show that differences in

symptom centrality occurred across the networks of spe-
cific traumatic events. Depressive symptoms (i.e., irritabil-
ity and loss of interest) were more central for the two
veteran networks than for any of the other specific net-
works. This is in accordance with previous studies show-
ing that veterans usually experience depressive symptoms
along with PTSD symptoms (Rytwinski et al., 2013). This
might be because the impact of war-related trauma tends
to promote a negative view of one’s self, others, and the
future (Benner et al., 2018), which makes veterans and
military personnel more susceptible to an elevated num-
ber of depressive symptoms (Armenta et al., 2019). In
turn, previous studies have suggested that victims of sex-
ual abuse gain awareness of their experience through flash-
backs (Schröder et al., 2018), which was the most central
symptom in the sexual abuse network but not in any other
network. Hypervigilance was also amore central symptom
in the network representing refugee trauma than in the

other networks. This might be related to refugees living
in continuous fear of being persecuted, tortured, sexually
assaulted, murdered, or subjected to witnessing the mur-
der of their loved ones (Li et al., 2016; Liddell et al., 2019),
leaving them in a constant state of uncertainty about their
future (Liddell et al., 2019). In this context, these results
point to the need for attending to trauma type when choos-
ing treatment strategies to address the specificities that
might originate from the type of traumatic event an indi-
vidual has experienced.
The present results should be read bearing inmind some

of the limitations of this study. First, it should be noted
that although we explored the differences in the networks
according to the trauma type, several confounding factors
have been associatedwith the development of specific clin-
ical presentations. For example, gender (Betts et al., 2013),
age (Olff et al., 2007), genetic factors (Chitrala et al., 2016),
social support, and previous trauma history (Alipour &
Ahmadi, 2020) have been shown to impact the clinical pre-
sentation of PTSD. Women are twice as likely to develop
PTSD compared with men (Betts et al., 2013), and certain
genetic factors have been shown to increase the risk of
developing PTSD by 30% (Ryan et al., 2016). These factors,
which we did not take into account in the present analysis,
might also explain why several connections were specific
to more than one traumatic event. For example, the terror-
ist attack network and the sexual abuse network, which
had similar structures, were the only two samples in our
study that were mostly composed of women.
In addition, in some samples, namely those in the

studies of general trauma exposure among veterans and
refugees (i.e., Armour et al., 2017; Spiller et al., 2017), the
types of reported traumatic events were heterogeneous.
For example, among veterans exposed to a high variety
of traumatic events, some reported being abandoned by a
spouse, partner, parent, or their family. This might have
had an impact on the identification of the specific con-
nections in each trauma type. Thus, solely attributing the
differences between networks to the traumatic events rep-
resented might exemplify only one possible explanation
for the results. This key limitation should be addressed in
future studies by using large samples of individual patient
data representing exposure to different traumatic events
and comparing the networks by trauma type.
This leads to the second limitation of our study, which

was our use of cross-sectional data. It has been acknowl-
edged that the use of cross-sectional data hampers the
comprehension of symptom development because the
evaluation of symptoms is made at a single point in
time. To overcome this limitation, we suggest the repli-
cation of these analyses in longitudinal networks, which
are intended to identify possible fluctuations in find-
ings across the course of a mental disorder. Second, we
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analyzed a small number of samples. The inclusion of
more networks associated with other types of traumatic
events might promote a more refined view of which symp-
toms could be more important to specific trauma-type net-
works and possible markers for each traumatic event. In
addition to including and comparing more trauma types,
future research should include traumatic events that are
not perpetrated by humans (i.e., natural disasters) to clar-
ify the specific network structure of connections in this
trauma type.
Finally, the sexual abuse network (McNally et al., 2017)

showed low reliability, and although the remaining net-
works displayed moderate-to-high reliability values, this
might have affected the precision of the results by adding to
the networks’ spurious connections. Fourth, the networks
analyzedwere assessed using different versions of theDSM
(i.e.,DSM-IV andDSM-5). These versions include different
numbers of symptoms, which might constrain the anal-
ysis of possible between-symptom connections. Future
research should, therefore, replicate this study in larger
samples with the same number of symptoms. Fifth, most
of the central symptoms found were symptoms present in
DSM-IV and DSM-5, and their presence in both versions
of the DSM increases the possibility of a higher number
of connections with the other symptoms. The centrality
of these symptoms should, therefore, be interpreted care-
fully, as this might be a result of method variance. Sim-
ilarly, to our knowledge, this was the first study in the
psychopathological network field to use the wTO and the
CoDiNA frameworks; thus, it makes sense to interpret the
present results with caution, as the strengths of the con-
nections reported do not represent the traditional partial
correlations estimated in psychopathological networks but
rather the wTO.
In conclusion, despite these limitations, we believe the

use of these frameworks needs to be improved and exam-
ined to accommodate the particularities of psychological
symptomatic networks, as they contribute to revealing new
insights about the nosographic structure of PTSD and its
specificities in different types of traumatic events.

OPEN PRACTICES STATEMENT

We analyzed open-access data that are freely available
online and data that are not under our direct control; Our
complete analysis scripts and code book could be available
upon request to the authors.

ORCID
FilipaFerreira https://orcid.org/0000-0002-9994-6175
DeisyGysi https://orcid.org/0000-0002-5771-8182
DanielCastro https://orcid.org/0000-0003-4602-7404

TiagoBentoFerreira https://orcid.org/0000-0003-0216-
7237

REFERENCES
American Psychiatric Association. (1994). Diagnostic and statistical
manual of mental disorders (4th ed.). Author.

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders (5th ed.). Author. https://doi.org/10.
1176/appi.books.9780890425596

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

Alipour, F., & Ahmadi, S. (2020). Social support and posttraumatic
stress disorder (PTSD) in earthquake survivors: A systematic
review. Social Work in Mental Health, 18(5), 501–514. https://doi.
org/10.1080/15332985.2020.1795045

Armenta, R. F., Walter, K. H., Geronimo-Hara, T. R., Porter, B.,
Stander, V. A., & Leardmann, C. A. (2019). Longitudinal trajec-
tories of comorbid PTSD and depression symptoms among U.S.
service members and veterans. BMC Psychiatry, 19(1), 1–13. https:
//doi.org/10.1186/s12888-019-2375-1

Armour, C., Fried, E., Deserno, M., Tsai, J. & Pietrzack, R. (2017).
A network analysis of DSM-5 posttraumatic stress symptoms and
correlates in U.S. military veterans. Journal of Anxiety Disorders,
45, 49–59. http://doi.org/10.1016/j.janxdis.2016.11.008

Armour, C., Mullerová, J., & Elhai, J. (2016). A systematic literature
review of PTSD’s latent structure in the Diagnostic and Statistical
Manual of Mental Disorders: DSM-IV to DSM-5. Clinical Psychol-
ogy Review, 44, 60–74. https://doi.org/10.1016/j.cpr.2015.12.003

Asmundson, G. J., Stapleton, J. A., & Taylor, S. (2004). Are avoid-
ance and numbing distinct PTSD symptom clusters? Journal of
Traumatic Stress, 17(6), 467–475. https://doi.org/10.1007/s10960-
004-5795-7

Bekhuis, E., Schoevers, R. A., van Borkulo, C. D., Rosmalen, J. G. M.,
& Boschloo, L. (2016). The network structure of major depressive
disorder, generalized anxiety disorder, and somatic symptomatol-
ogy. Psychological Medicine, 46(14), 2989–2998. https://doi.org/10.
1017/S0033291716001550

Benfer, N., Bardeen, R., Cero, I., Kramer, B., Whiteman, E., Rogers,
A., Silverstein,M., &Weathers,W. (2018). Networkmodels of post-
traumatic stress symptoms across trauma types. Journal of Anxiety
Disorders, 58, 70–77. https://doi.org/10.1016/j.janxdis.2018.07.004

Benner, P., Halpern, J., Gordon, D. R., Popell, C. L., & Kelley, P. W.
(2018). Beyond pathologizing harm: Understanding PTSD in the
context of war experience. Journal of Medical Humanities, 39(1),
45–72. https://doi.org/10.1007/s10912-017-9484-y

Betts, K., Williams, G., Najman, J., & Alati, R. (2013). Exploring the
female-specific risk to partial and full PTSD following physical
assault. Journal of Traumatic Stress, 26(1), 86–93. https://doi.org/
10.1002/jts.21776

Birkeland, M. S., & Heir, T. (2017). Making connections: Exploring
the centrality of posttraumatic stress symptoms and covariates
after a terrorist attack. European Journal of Psychotraumatology,
8, 1333387. https://doi.org/10.1080/20008198.2017.1333387

Birkeland, M. S., Greene, T., & Spiller, T. (2020). The network
approach to post-traumatic stress disorder: A systematic review.
European Journal of Psychotraumatology, 11, 1700614. https://doi.
org/10.1080/20008198.2019.1700614

 15736598, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jts.22818 by U

niversidade D
o Porto, W

iley O
nline L

ibrary on [16/02/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-9994-6175
https://orcid.org/0000-0002-9994-6175
https://orcid.org/0000-0002-5771-8182
https://orcid.org/0000-0002-5771-8182
https://orcid.org/0000-0003-4602-7404
https://orcid.org/0000-0003-4602-7404
https://orcid.org/0000-0003-0216-7237
https://orcid.org/0000-0003-0216-7237
https://orcid.org/0000-0003-0216-7237
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1007/s00127-016-1331-3
https://doi.org/10.1080/15332985.2020.1795045
https://doi.org/10.1080/15332985.2020.1795045
https://doi.org/10.1186/s12888-019-2375-1
https://doi.org/10.1186/s12888-019-2375-1
http://doi.org/10.1016/j.janxdis.2016.11.008
https://doi.org/10.1016/j.cpr.2015.12.003
https://doi.org/10.1007/s10960-004-5795-7
https://doi.org/10.1007/s10960-004-5795-7
https://doi.org/10.1017/S0033291716001550
https://doi.org/10.1017/S0033291716001550
https://doi.org/10.1016/j.janxdis.2018.07.004
https://doi.org/10.1007/s10912-017-9484-y
https://doi.org/10.1002/jts.21776
https://doi.org/10.1002/jts.21776
https://doi.org/10.1080/20008198.2017.1333387
https://doi.org/10.1080/20008198.2019.1700614
https://doi.org/10.1080/20008198.2019.1700614


1126 Ferreira et al

BorsboomD. (2017). Anetwork theory ofmental disorders.WorldPsy-
chiatry, 16(1), 1, 5–13. https://doi.org/10.1002/wps.20375

Borsboom, D., & Cramer, A. (2013). Network analysis: An integrative
approach to the structure of psychopathology. Annual Review of
Clinical Psychology, 9(1), 91–121. https://doi.org/10.1146/annurev-
clinpsy-050212-185608

Borsboom, D., Cramer, A., & Kalis, A. (2019). Brain disorders?
Not really: Why network structures block reductionism in psy-
chopathology research. Behavioral and Brain Sciences, 42, e2.
https://doi.org/10.1017/S0140525X17002266

Bos, F. M., Fried, E. I., Hollon, S. D., Bringmann, L. F., Dimidjian,
S., DeRubeis, R. J., & Bockting, C. L. H. (2018a). Cross-sectional
networks of depressive symptoms before and after antidepressant
medication treatment. Social Psychiatry and Psychiatric Epidemi-
ology, 53(6), 617–627. https://doi.org/10.1007/s00127-018-1506-1

Bryant, R. (2019). Post-traumatic stress disorder: A state-of-the-art
review of evidence and challenges. World Psychiatry, 18(3), 259–
269. https://doi.org/10.1002/wps.20656

Bryant, R. A., Creamer, M., O’Donnell, M., Forbes, D., McFarlane,
A. C., Silove, D., & Hadzi-Pavlovic, D. (2017). Acute and chronic
posttraumatic stress symptoms in the emergence of posttraumatic
stress disorder a network analysis. JAMA Psychiatry, 74(2), 135–
142. https://doi.org/10.1001/jamapsychiatry.2016.3470

Castro, D., Ferreira, F., de Castro, I., Rodrigues, A. R., Correia, M.,
Ribeiro, J., & Ferreira, T. B. (2019). The differential role of cen-
tral and bridge symptoms in deactivating psychopathological net-
works. Frontiers in Psychology, 10, 2448. https://doi.org/10.3389/
fpsyg.2019.02448

Chitrala, K. N., Nagarkatti, P., & Nagarkatti, M. (2016). Prediction of
possible biomarkers and novel pathways conferring risk to post-
traumatic stress disorder. PLoS ONE, 11(12). https://doi.org/10.
1371/journal.pone.0168404

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

Csardi, G., & Nepusz, T. (2006). The igraph software package for com-
plex network research [Computer software]. http://igraph.org/

Danaher, P., Wang, P., & Witten, D. (2014). The joint graphical lasso
for inverse covariance estimation across multiple classes. Journal
of the Royal Statistical Society, 76(2), 373–397. https://doi.org/10.
1111/rssb.12033

Elhai, J.,Miller,M., Ford, J., Biehn, T., Palmieri, P., & Frueh, B. (2012).
Post-traumatic stress disorder in DSM-5: Estimates of prevalence
and symptom structure in a nonclinical sample of college students.
Journal of Anxiety Disorders, 26(1), 58–64. https://doi.org/10.1016/
j.janxdis.2011.08.013

Elhai, J., & Palmieri, P. (2011). The factor structure of post-traumatic
stress disorder: A literature update, critique of methodology, and
agenda for future research. Journal of Anxiety Disorders, 25(6),
849–854. https://doi.org/10.1016/j.janxdis.2011.04.007

Epskamp, S., Borsboom, D., & Fried, E. (2018). Estimating psycho-
logical networks and their accuracy: A tutorial paper. Behavior
Research Methods, 50, 1, 195–212. https://doi.org/10.3758/s13428-
017-0862-1

Ferreira, F., Castro, D., Araújo, A. S., Fonseca, A. R., & Ferreira,
T. B. (2020). Exposure to traumatic events and development of
psychotic symptoms in a prison population: A network analy-

sis approach. Psychiatry Research. Advance online publication.
https://doi.org/10.1016/j.psychres.2020.112894

Fink, D., Lowe, S., Cohen, G., Sampson, L., Ursano, R., Gifford,
R., Fullerton, C., & Galea, S. (2017). Trajectories of posttraumatic
stress symptoms after civilian or deployment traumatic event
experiences. Psychological Trauma: Theory, Research, Practice, and
Policy, 9(2), 138–146. https://doi.org/10.1037/tra0000147

Fried, E. I. (2015). Problematic assumptions have slowed down
depression research: Why symptoms, not syndromes are the way
forward. Frontiers in Psychology, 6, 309. https://doi.org/10.3389/
fpsyg.2015.00309

Fried, E. I., Eidhof, M., Palic, S., Costantini, G., Dijk, H., Bockting,
C., Engelhard, I., Armour, C., Nielsen, A., & Karstoft, K. (2018).
Replicability and generalizability of posttraumatic stress disorder
(PTSD) networks: A cross-cultural multisite study of PTSD symp-
toms in four trauma patient samples. Clinical Psychological Sci-
ence, 6(3), 335–351. https://doi.org/10.1177/2167702617745092

Fried, E. I., & Nesse, R. M. (2015). Depression sum-scores don’t add
up:Why analyzing specific depression symptoms is essential.BMC
Medicine, 13(1), 1–11. https://doi.org/10.1186/s12916-015-0325-4

Fried, E., van Borkulo, C. D., Cramer, A. O., Boschloo, L., Schoevers,
R. A., and Borsboom, D. (2017). Mental disorders as networks of
problems: A review of recent insights. Social Psychiatry and Psy-
chiatric Epidemiology, 52(1), 1–10. https://doi.org/10.1007/s00127-
016-1319-z

Galatzer-Levy, I., & Bryant, R. (2013). 636,120 Ways to have posttrau-
matic stress disorder. Perspectives on Psychological Science, 8(6),
651–662. https://doi.org/10.1177/1745691613504115

Ge, F., Yuan, M., Li, Y., Zhang, J., & Zhang, W. (2019). Changes in
the network structure of posttraumatic stress disorder symptoms
at different time points among youth survivors: A network analy-
sis. Journal of Affective Disorders, 259(1), 288–295. https://doi.org/
10.1016/j.jad.2019.08.065

Graham, J., Legarreta, M., North, L., DiMuzio, J., McGlade, E., &
Yurgelun-Todd, D. (2016). A preliminary study of DSM-5 PTSD
symptom patterns in veterans by trauma type.Military Psychology,
28(2), 115–122. https://psycnet.apa.org/doi/10.1037/mil0000092

Gros, D. F., Price, M., Magruder, K. M., & Frueh, B. C. (2012). Symp-
tomoverlap in posttraumatic stress disorder andmajor depression.
Psychiatry Research, 196(2–3), 267–270. https://doi.org/10.1016/j.
psychres.2011.10.022

Gros, D. F., Simms, L. J., & Acierno, R. (2010). Specificity of
posttraumatic stress disorder symptoms: An investigation of
comorbidity between posttraumatic stress disorder symptoms and
depression in treatment-seeking veterans. Journal of Nervous and
Mental Disease, 198(12), 885–890. https://doi.org/10.1097/NMD.
0b013e3181fe7410

Gysi, D. M., de Miranda Fragoso, T., Zebardast, F., Bertoli, W.,
Busskamp, V., Almaas, E., & Nowick, K. (2020). Whole transcrip-
tomic network analysis using co-expression differential network
analysis (CoDiNA). PLoS ONE, 15, e0240523. https://doi.org/10.
1371/journal.pone.0240523

Gysi, D., Voigt, A., Fragoso, T., Almaas, E., &Nowick, K. (2018). wTO:
An R package for computing weighted topological overlap and a
consensus network with integrated visualization tool. BMC Bioin-
formatics, 19(1), 392. https://doi.org/10.1186/s12859-018-2351-7

Hyland, P., Vallières, F., Cloitre, M., Ben-Ezra, M., Karatzias, T., Olff,
M., Murphy, J., & Shevlin, M. (2021). Trauma, PTSD, and complex

 15736598, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jts.22818 by U

niversidade D
o Porto, W

iley O
nline L

ibrary on [16/02/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

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/10.1017/S0140525X17002266
https://doi.org/10.1007/s00127-018-1506-1
https://doi.org/10.1002/wps.20656
https://doi.org/10.1001/jamapsychiatry.2016.3470
https://doi.org/10.3389/fpsyg.2019.02448
https://doi.org/10.3389/fpsyg.2019.02448
https://doi.org/10.1371/journal.pone.0168404
https://doi.org/10.1371/journal.pone.0168404
https://doi.org/10.1159/000497425
http://igraph.org/
https://doi.org/10.1111/rssb.12033
https://doi.org/10.1111/rssb.12033
https://doi.org/10.1016/j.janxdis.2011.08.013
https://doi.org/10.1016/j.janxdis.2011.08.013
https://doi.org/10.1016/j.janxdis.2011.04.007
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.1016/j.psychres.2020.112894
https://doi.org/10.1037/tra0000147
https://doi.org/10.3389/fpsyg.2015.00309
https://doi.org/10.3389/fpsyg.2015.00309
https://doi.org/10.1177/2167702617745092
https://doi.org/10.1186/s12916-015-0325-4
https://doi.org/10.1007/s00127-016-1319-z
https://doi.org/10.1007/s00127-016-1319-z
https://doi.org/10.1177/1745691613504115
https://doi.org/10.1016/j.jad.2019.08.065
https://doi.org/10.1016/j.jad.2019.08.065
https://psycnet.apa.org/doi/10.1037/mil0000092
https://doi.org/10.1016/j.psychres.2011.10.022
https://doi.org/10.1016/j.psychres.2011.10.022
https://doi.org/10.1097/NMD.0b013e3181fe7410
https://doi.org/10.1097/NMD.0b013e3181fe7410
https://doi.org/10.1371/journal.pone.0240523
https://doi.org/10.1371/journal.pone.0240523
https://doi.org/10.1186/s12859-018-2351-7


PTSD NOSOLOGY ACROSS TRAUMA TYPES 1127

PTSD in the Republic of Ireland: Prevalence, service use, comor-
bidity, and risk factors. Social Psychiatry and Psychiatric Epidemi-
ology, 56(4), 649–658. https://doi.org/10.1007/s00127-020-01912-x

Isvoranu, A. M., Van Borkulo, C. D., Boyette, L. Lou, Wigman, J. T.
W., Vinkers, C. H., Borsboom, D., Kahn, R., De Haan, L., Van Os,
J., Wiersma, D., Bruggeman, R., Cahn, W., Meijer, C., & Myin-
Germeys, I. (2016). A network approach to psychosis: Pathways
between childhood trauma and psychotic symptoms. Schizophre-
nia Bulletin, 43(1), 187–196. https://doi.org/10.1093/schbul/sbw055

Jakob, J. M. D., Lamp, K., Rauch, S. A. M., Smith, E. R., & Buchholz,
K. R. (2017). The impact of trauma type or number of traumatic
events on PTSD diagnosis and symptom severity in treatment-
seeking veterans. Journal of Nervous and Mental Disease, 205(2),
83–86. https://doi.org/10.1097/NMD.0000000000000581

Kelley, L., Weathers, F., McDevitt-Murphy, M., Eakin, D., & Flood,
A. (2009). A comparison of PTSD symptom patterns in three types
of civilian trauma. Journal of Traumatic Stress, 22(3), 227–235.
https://doi.org/10.1002/jts.20406

Kessler, R., Aguilar-Gaxiola, S., Alonso, J., Benjet, C., Bromet, E.,
Cardoso, G. Degenhardt, L., Girolamo, G., Dinolova, R., Ferry, F.,
Florescu, S., Gureje, O., Hapo, J., Huang, Y., Karam, E., Kawakami,
N., Lee, S., Lepine, J., Levinson, D., . . . Koenen, K. (2017). Trauma
and PTSD in the WHO World Mental Health Surveys. European
Journal of Psychotraumatology, 8(supp5), 1353383. https://doi.org/
10.1080/20008198.2017.1353383

Knefel, M., Tran, U. S., & Lueger-Schuster, B. (2016). The associa-
tion of posttraumatic stress disorder, complex posttraumatic stress
disorder, and borderline personality disorder from a network ana-
lytical perspective. Journal of Anxiety Disorders, 43, 70–78. https:
//doi.org/10.1016/j.janxdis.2016.09.002

Lancaster, S., Melka, S., Rodriguez, B., & Bryant, A. (2014). PTSD
symptom patterns following traumatic and nontraumatic events.
Journal of Aggression, Maltreatment and Trauma, 23(4), 414–429.
https://doi.org/10.1080/10926771.2014.893276

Levinson, C. A., Zerwas, S., Calebs, B., Forbush, K., Kordy, H.,
Watson, H., Hofmeier, S., Levine, M., Crosby, R. D., Peat, C.,
Runfola, C. D., Zimmer, B., Moesner, M., Marcus, M. D., & Bulik,
C. M. (2017). The core symptoms of bulimia nervosa, anxiety, and
depression: A network analysis. Journal of Abnormal Psychology,
126(3), 340–354. https://doi.org/10.1037/abn0000254

Li, S. S. Y., Liddell, B. J., & Nickerson, A. (2016). The relation-
ship between post-migration stress and psychological disorders in
refugees and asylum seekers. Current Psychiatry Reports, 18(9), 82.
https://doi.org/10.1007/s11920-016-0723-0

Liddell, B. J., Nickerson, A., Felmingham, K. L.,Malhi, G. S., Cheung,
J., Den, M., Askovic, M., Coello, M., Aroche, J., & Bryant, R. A.
(2019). Complex posttraumatic stress disorder symptom profiles in
traumatized refugees. Journal of Traumatic Stress, 32(6), 822–832.
https://doi.org/10.1002/jts.22453

Lyu, Y., Xue, L., Zhang, F., Koch, H., Saba, L., Kechris, K., & Li, Q.
(2018). Condition-adaptive fused graphical lasso (CFGL):An adap-
tive procedure for inferring condition-specific gene co-expression
network. PLOS Computational Biology, 14(9), e1006436. https://
doi.org/10.1371/journal.pcbi.1006436

McNally, R., Heeren, A., & Robinaugh D. (2017). A Bayesian net-
work analysis of posttraumatic stress disorder symptoms in
adults reporting childhood sexual abuse. European Journal of
Psychotraumatology 8, 1341276. https://doi.org/10.1080/20008198.
2017.1341276

McNally, R., Robinaugh, D., Wu, G., Wang, L., Deserno, M.,
& Borsboom, D. (2015). Mental disorders as causal systems:
A network approach to posttraumatic stress disorder. Clini-
cal Psychological Science, 3(6), 836–849. https://doi.org/10.1177/
2167702614553230

Moshier J., Bovin M., Gay, N., Wico, B., Mitchell, K., Lee, D., Sloan,
D., Weathers, F., Schnurr, P., Keane, T., & Marx, B. (2018). Exam-
ination of posttraumatic stress disorder symptom networks using
clinician-rated and patient-rated data. Journal of Abnormal Psy-
chology, 127(6), 541–547.

Olatunji, B. O., Levinson, C., & Calebs, B. (2018). A network analy-
sis of eating disorder symptoms and characteristics in an inpatient
sample. Psychiatry Research, 262, 270–281. https://doi.org/10.1016/
j.psychres.2018.02.027

Olff,M., Langeland,W.,Draijer, N., &Gersons, B. P. R. (2007). Gender
differences in posttraumatic stress disorder. Psychological Bulletin,
133(2), 183–204. https://doi.org/10.1037/0033-2909.133.2.183

Opsahl, T., Agneessens, F., & Skvoretz, J. (2010). Node centrality in
weighted networks: Generalizing degree and shortest paths. Social
Networks, 32(3), 245–251. https://doi.org/10.1016/j.socnet.2010.03.
006

Pe, M. L., Kircanski, K., Thompson, R. J., Bringmann, L.
F., Tuerlinckx, F., Mestdagh, M., Mata, J., Jaeggi, S. M.,
Buschkuehl, M., Jonides, J., Kuppens, P., & Gotlib, I.
H. (2015). Emotion-network density in major depres-
sive disorder. Clinical Psychological Science, 3(2), 292–300.
https://doi.org/10.1177/2167702614540645

Pereda, N. (2013). Systematic review of the psychological con-
sequences of terrorism among child victims. International
Review of Victimology, 19(2), 181–199. https://doi.org/10.1177/
0269758012472771

Price,M., &Van Stolk-Cooke, K. (2015). Examination of the interrela-
tions between the factors of PTSD, major depression, and general-
ized anxiety disorder in a heterogeneous trauma-exposed sample
using DSM-5 criteria. Journal of Affective Disorders, 186, 149–155.
https://doi.org/10.1016/j.jad.2015.06.012

Richetin, J., Preti, E., Costantini, G., & de Panfilis, C. (2017). The cen-
trality of affective instability and identity in borderline personal-
ity disorder: Evidence from network analysis. PLoS ONE, 12(10).
https://doi.org/10.1371/journal.pone.0186695

Robinaugh, D. J., Millner, A. J., & McNally, R. J. (2016). Identifying
highly influential nodes in the complicated grief network. Journal
of Abnormal Psychology, 125(6), 747–757. https://doi.org/10.1037/
abn0000181

Ross, J., Murphy, D., & Armour, C. (2018). A network analysis of
DSM-5 posttraumatic stress disorder and functional impairment
inUK treatment-seeking veterans. Journal ofAnxietyDisorders, 57,
7–15. https://doi.org/10.1016/j.janxdis.2018.05.007

Ruzzano, L., Borsboom, D., & Geurts, H. M. (2015). Repetitive behav-
iors in autism and obsessive–compulsive disorder: New perspec-
tives from a network analysis. Journal of Autism and Developmen-
tal Disorders, 45(1), 192–202. https://doi.org/10.1007/s10803-014-
2204-9

Ryan, J., Chaudieu, I., Ancelin, M. L., & Saffery, R. (2016). Biologi-
cal underpinnings of trauma and post-traumatic stress disorder:
Focusing on genetics and epigenetics. Epigenomics, 8(11), 1553–
1569. https://doi.org/10.2217/epi-2016-0083

Rytwinski, N., Scur, M., Feeny, N., & Youngstrom, E. (2013). The co-
occurrence of major depressive disorder among individuals with

 15736598, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jts.22818 by U

niversidade D
o Porto, W

iley O
nline L

ibrary on [16/02/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1007/s00127-020-01912-x
https://doi.org/10.1093/schbul/sbw055
https://doi.org/10.1097/NMD.0000000000000581
https://doi.org/10.1002/jts.20406
https://doi.org/10.1080/20008198.2017.1353383
https://doi.org/10.1080/20008198.2017.1353383
https://doi.org/10.1016/j.janxdis.2016.09.002
https://doi.org/10.1016/j.janxdis.2016.09.002
https://doi.org/10.1080/10926771.2014.893276
https://doi.org/10.1037/abn0000254
https://doi.org/10.1007/s11920-016-0723-0
https://doi.org/10.1002/jts.22453
https://doi.org/10.1371/journal.pcbi.1006436
https://doi.org/10.1371/journal.pcbi.1006436
https://doi.org/10.1080/20008198.2017.1341276
https://doi.org/10.1080/20008198.2017.1341276
https://doi.org/10.1177/2167702614553230
https://doi.org/10.1177/2167702614553230
https://doi.org/10.1016/j.psychres.2018.02.027
https://doi.org/10.1016/j.psychres.2018.02.027
https://doi.org/10.1037/0033-2909.133.2.183
https://doi.org/10.1016/j.socnet.2010.03.006
https://doi.org/10.1016/j.socnet.2010.03.006
https://doi.org/10.1177/2167702614540645
https://doi.org/10.1177/0269758012472771
https://doi.org/10.1177/0269758012472771
https://doi.org/10.1016/j.jad.2015.06.012
https://doi.org/10.1371/journal.pone.0186695
https://doi.org/10.1037/abn0000181
https://doi.org/10.1037/abn0000181
https://doi.org/10.1016/j.janxdis.2018.05.007
https://doi.org/10.1007/s10803-014-2204-9
https://doi.org/10.1007/s10803-014-2204-9
https://doi.org/10.2217/epi-2016-0083


1128 Ferreira et al

posttraumatic stress disorder: A meta-analysis. Journal of Trau-
matic Stress, 26(3), 299–309. https://doi.org/10.1002/jts.21814

Santiago, P. N., Ursano, R. J., Gray, C. L., Pynoos, R. S., Spiegel,
D., Lewis-Fernandez, R., Friedman, M. J., & Fullerton, C. S.
(2013). A systematic review of PTSD Prevalence and trajectories
in DSM-5–defined trauma-exposed populations: Intentional and
non-intentional traumatic events. PLoS ONE, 8(4), e59236. https:
//doi.org/10.1371/journal.pone.0059236

Schröder, J., Nick, S., Richter-Appelt, H., & Briken, P. (2018). Psy-
chiatric impact of organized and ritual child sexual abuse: Cross-
sectional findings from individuals who report being victim-
ized. International Journal of Environmental Research and Public
Health, 15(11), 2417. https://doi.org/10.3390/ijerph15112417

Shea, M., Pressau, C., Finley, S., Reddy, M., & Spofford, C. (2017).
Different types of combat experiences and associated symptoms in
OEF and OIF National Guard and Reserve veterans. Psychological
Trauma: Theory, Research, Practice, and Policy, 9(1), 19–24. https:
//doi.org/10.1037/tra0000240

Shevlin, M., & Elkit, A. (2012). The latent structure of posttraumatic
stress disorder: Different models or different populations? Journal
of Abnormal Psychology, 121(3), 610–615. https://doi.org/10.1037/
a0028591

Smith, H., Summers, B., Dillon, K., & Cougle, J. (2016). Is worst-event
trauma type related to PTSD symptompresentation and associated
features? Journal ofAnxietyDisorders, 38, 55–61. https://doi.org/10.
1016/j.janxdis.2016.01.007

Spiller, T, Schick, M, Schnyder, U., Bryant, R., Nickerson, A., &
Morina, N. (2017). Symptoms of posttraumatic stress disorder in a
clinical sample of refugees: A network analysis. European Journal
of Psychotraumatology 8(supp3), 1318032. https://doi.org/10.1080/
20008198.2017.1318032

Spinhoven, P., Penninx, B., Hemert, A., Rooij, M., & Elzinga, B.
(2014). Comorbidity of PTSD in anxiety and depressive disorders:
Prevalence and shared risk factors. Child Abuse and Neglect, 38(8),
1320–1330. https://doi.org/10.1016/j.chiabu.2014.01.017

van Borkulo, C., Boschloo, L., Borsboom, D., Penninx, B. W. J. H.,
Lourens, J. W., & Schoevers, R. A. (2015). Association of symp-
tom network structure with the course of longitudinal depres-
sion. JAMA Psychiatry, 72(12), 1219–1226. https://doi.org/10.1001/
jamapsychiatry.2015.2079

van Borkulo, C., Boschloo, L., Kossakowski, J., Tio, P., Schoevers, R.,
Borsboom, D., &Waldorp, L. (2017).Comparing network structures
on three aspects: A permutation test. https://doi.org/10.13140/RG.2.
2.29455.38569

Walton, J. L., Cuccurullo, L. A. J., Raines, A. M., Vidaurri, D. N.,
Allan, N. P., Maieritsch, K. P., & Franklin, C. L. (2017). Sometimes
less is more: Establishing the core symptoms of PTSD. Journal of
Traumatic Stress, 30(3), 254–258. https://doi.org/10.1002/jts.22185

Watson, D. (2009). Differentiating the mood and anxiety disorders:
A quadripartite model. Annual Review of Clinical Psychology, 5(1),
221–247. https://doi.org/10.1146/annurev.clinpsy.032408.153510

Wichers, M., & Groot, P. C. (2016). Critical slowing down as a per-
sonalized early warning signal for depression. Psychotherapy and
Psychosomatics, 85(2), 114–116. https://doi.org/10.1159/000441458

SUPPORT ING INFORMATION
Additional supporting information may be found in the
online version of the article at the publisher’s website.

How to cite this article: Ferreira, F., Gysi, D.,
Castro, D., & Ferreira, T. B. (2022). The nosographic
structure of posttraumatic stress symptoms across
trauma types: An exploratory network analysis
approach. Journal of Traumatic Stress, 35, 1115–1128.
https://doi.org/10.1002/jts.22818

 15736598, 2022, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jts.22818 by U

niversidade D
o Porto, W

iley O
nline L

ibrary on [16/02/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/jts.21814
https://doi.org/10.1371/journal.pone.0059236
https://doi.org/10.1371/journal.pone.0059236
https://doi.org/10.3390/ijerph15112417
https://doi.org/10.1037/tra0000240
https://doi.org/10.1037/tra0000240
https://doi.org/10.1037/a0028591
https://doi.org/10.1037/a0028591
https://doi.org/10.1016/j.janxdis.2016.01.007
https://doi.org/10.1016/j.janxdis.2016.01.007
https://doi.org/10.1080/20008198.2017.1318032
https://doi.org/10.1080/20008198.2017.1318032
https://doi.org/10.1016/j.chiabu.2014.01.017
https://doi.org/10.1001/jamapsychiatry.2015.2079
https://doi.org/10.1001/jamapsychiatry.2015.2079
https://doi.org/10.13140/RG.2.2.29455.38569
https://doi.org/10.13140/RG.2.2.29455.38569
https://doi.org/10.1002/jts.22185
https://doi.org/10.1146/annurev.clinpsy.032408.153510
https://doi.org/10.1159/000441458
https://doi.org/10.1002/jts.22818

	The nosographic structure of posttraumatic stress symptoms across trauma types: An exploratory network analysis approach
	Abstract
	METHOD
	Network collection
	Data analysis

	RESULTS
	Network structure of common connections
	Network structure of specific connections across trauma types
	Symptom centrality in the common and specific networks
	Symptom importance in the structure of common and specific networks

	DISCUSSION
	OPEN PRACTICES STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


