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Personality disorders (PD) are characterized by enduring and inflexible patterns of cognition, 
affectivity, interpersonal functioning and impulse control that cause distress or problems with 
functioning (American Psychiatric Association, 2013). There is now general agreement that 
PDs have their roots in childhood and adolescence (Chanen & Thompson, 2019), and the 
pathway leading to adult PD sometimes begin in youth (e.g., Johnson, Bromley, Bornstein, & 
Sneed, 2006; Shiner, 2007). There is also evidence that PDs are as prevalent in adolescents 
as in adults (Johnson et al., 2006, Shiner, 2009). Moreover, adolescent PDs are impairing and 
put adolescents at risk for later problems in many life domains (Shiner, 2009). Therefore, it 
is important to study the correlates and origins of adolescent PD.

The categorical approach, whereby an individual is diagnosed either with or without PD, is 
often utilized to assess PDs. However, the lack of validity of the categorical system has led to 
the proposal of the Alternative Model of PDs (AMPD) in the Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition (DSM-5, APA, 2013), a dimensional approach that includes 
the following criteria – PD traits and impairments in self and interpersonal functioning. The 
dimensional approach focuses on assessments along a continuum (dimension) rather than 
on categorical differences between disordered and healthy personality. Dimensional PD 
representations have been shown to be useful to understanding adolescent PD (De Clercq, 
De Fruyt, van Leeuwen, & Mervielde, 2006; De Clercq, De Fruyt, & Widiger, 2009). A similar 
contemporary model is McAdams and Pals’s (2006) three-tiered view of personality, which 
also emphasizes that there is more than traits to consider when examining personality.

The move towards a dimensional system is convenient for adolescent PD research, specifically 
allowing for further exploration of relations between pathological personality traits. The 
majority of adolescent studies have focused on PD traits in the AMPD, particularly their factor 
structure. That is, the 25 lower-order trait facets can be grouped into five higher-order trait 
domains. Now that the factor structure of PD traits have been established, one can move on 
to pursuing different open questions. These questions include the way PD traits themselves 
are related to one another beyond their factor structure, and linking the different expressions 
of PD stated in the AMPD (e.g., linking traits to personality functioning). Previous studies 
often used personality pathology data from one single source. Limiting the investigation to 
PD traits would not provide researchers and practitioners a fuller picture of adolescent PD. 
To address this issue, the current thesis will establish the nomological network of PD traits 
to further uncover the nature of PD in adolescents. Specifically, the construct validity of PD 
traits in terms of their a) interrelationships, b) predictive validity (peer relation outcomes), 
and c) associations with narratives is examined. First, the relations between pathological 
personality traits were examined by employing alternative approaches. For this purpose, 
two different approaches are used – a network approach to investigate the structure and 
unique role that each trait plays; and latent class tree (LCT) modelling whereby hierarchical 
classes of PD traits are identified. Second, the thesis examines the links between different 
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expressions of PD stated in the AMPD – PD traits, interpersonal functioning, and identity. 
This will be examined by linking the identified LCT classes with friendship measures, and 
by exploring the relations between PD traits and narrative identity (i.e., personal stories). 
These links were examined in a predominantly White sample from The Netherlands, and in 
a predominantly Asian sample from Singapore.

The Categorical Approach
In Section II of the DSM-5 (APA, 2013), personality pathology is categorized into 10 disorders. 
The disorders are grouped into the following three clusters based on descriptive similarities: 
Cluster A (Paranoid, Schizoid, Schizotypal PDs), Cluster B (Antisocial, Borderline, Histrionic, 
Narcissistic PDs), and Cluster C (Avoidant, Dependent, Obsessive-Compulsive PDs). Adult and 
adolescent research has questioned the validity of this categorical system, partly because 
of high rates of comorbidity among the PDs (Cohen et al., 2005; Skodol, 2005) and PD not 
otherwise specified being the most prevalent PD (Johnson, et al., 2005). This has spurred 
studies to shift away from the categorical approach and toward dimensional models of PDs 
and inspired a search for a more refined set of criteria.

The DSM-5 Dimensional Approach
The dimensional approach states that PDs do not reflect discrete categories but lie on a 
continuum between healthy to extreme variants of normal personality functioning. Moreover, 
comorbidity within different PDs partly results from common underlying traits affecting 
different personality diagnoses. The DSM–5 Personality and Personality Disorders Work Group 
proposed a dimensional classification system – AMPD, which is included in Section III of the 
DSM-5 (APA, 2013). The AMPD put forth a revised definition of PD in an attempt to separate 
PD severity (i.e., Criterion A: Impairments in self and interpersonal functioning) from the 
diagnostic profile of PD (i.e., Criterion B: One or more pathological personality traits). To meet 
Criterion A, an individual must display impairments in self (identity or self-direction) and in 
interpersonal functioning (empathy or intimacy). Therefore, using Criterion A, clinicians are 
able to ascertain of the primary disturbance is in the self, interpersonal functioning, or both, 
and the severity of this disturbance. Criterion B (profile) is operationalized with the Personality 
Inventory DSM-5 (PID-5), which include 25 lower-order trait facets that are subsumed by five 
higher-order domains of Negative Affectivity, Detachment, Antagonism, Disinhibition, and 
Psychoticism (Krueger et al., 2012). These domains are viewed as pathological variants of 
the FFM of personality (APA, 2013, p. 773; Suzuki, Griffin, & Samuel, 2017; Thimm, Jordan, 
& Bach, 2016b). The only exception is FFM Openness and Psychoticism, which do not nicely 
correspond (e.g., van Dijk, Krueger, & Laceulle, 2020; Watson, Stosik, Ro, & Clark, 2013).

There is strong empirical support for the validity of a dimensional classification system 
in adolescence (De Clercq, De Fruyt, Van Leeuwen, & Mervielde, 2006; De Fruyt & De 
Clercq, 2012). The AMPD allows for a developmentally sensitive elaboration of personality 
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pathology in two important aspects (Sharp, 2020). First, the AMPD encompasses dimensions 
of pathological personality traits assessed with the PID-5 (Criteria B), which enables the 
integration of developmental temperament and personality trait research (Shiner, 2009; 
Shiner & Tackett, 2014) with more recent work on adolescent PDs (e.g., Sharp & Fonagy, 2015). 
Second, the AMPD includes impairments in self and interpersonal functioning (Criterion A) as 
a common and core feature shared by all PDs, regardless of Criterion B symptoms. Expressions 
of self and interpersonal functioning are particularly relevant during adolescence, as youth 
undergo an important developmental task of engaging in identity development (Erikson, 
1950), as well as start navigating their relationships with others.

Three-level Model for Personality
Another contemporary personality model that takes important developmental tasks into 
account was developed by McAdams and Pals (2006; see also McAdams, 1995). It divides 
personality into three broad levels. Level 1 includes dispositional traits, which are consistent 
across situations and over time and the earliest appearing expression of personality. The 
traits level is a feature also found in the AMPD. Level 2 includes characteristic adaptions: 
motivational, social-cognitive, and developmental concerns. Lastly, Level 3 includes narrative 
identity and personal stories that people form about their lives help them to make sense 
out of their identities over time. Thus, McAdam and Pals’ model shares common elements 
with the AMPD, including traits and expression of the “self”. Each level may influence the 
development of the other level: for example, traits may be linked to particular themes of 
narratives that individuals are more likely to develop.

A recent study invited researchers who were experts in PDs to rate the connections between 
various personality features and the AMPD, and they rated narrative identity as relevant 
to AMPD Criterion A (Mulay et al., 2018). Therefore, investigating narrative identity in 
adolescence will be insightful in our understanding of adolescent PD. We will first discuss 
pathological personality traits in adolescence, particularly current approaches as well as 
specific approaches that will be employed in the various studies of this dissertation.

Pathological Personality Traits
From a developmental viewpoint, traits are the earliest appearing expression of personality 
(McAdams & Pals, 2006). It is evident that temperamental and personality traits are relevant 
in understanding personality pathology (De Clercq & De Fruyt, 2012, Shiner, 2009). PD traits 
have profound implications for adolescents’ development, as these traits shape the ways that 
adolescents interpret and react to their experiences, elicit responses from others, and select 
the environments they experience over and over again. Therefore, pathological personality 
traits are an important expression of PD. In particular, the patterns that emerge when 
examining the relations between PD traits may help practitioners with diagnostic assessment.
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To examine the relations between PID-5 traits, one can do this in multiple ways. One way is to 
utilize factor analysis, which can be used to describe the (hierarchical) structure of personality 
pathology in a sample of individuals. Another way is the network approach, which focuses 
on visualizing individual PD traits and how these relate to each other on average in a sample 
of individuals. Lastly, one can use typological approaches to study configurations of traits 
within individuals. All three approaches provide unique information about the nature of PD 
(e.g., Beltz, Wright, Sprague, & Molenaar, 2016). This thesis will focus on using network and 
typological approaches to examine the relations between PID-5 traits in the various studies 
of this dissertation. First, the commonly used factor analysis used in previous PD studies 
will be discussed, followed by the network approach, and finally the typological approach.

The factor analytic approach to personality pathology. Factor analytic approaches play a 
central role in the analysis of the structure of personality (Panter, Swygert, Dahlstrom, & 
Tanaka, 1997). Two factor structures of the PID-5 trait system frequently examined in the 
literature will be discussed. The first one is the proposed PID-5 five-factor domain structure. 
In the initial construction of the PID-5 trait system (Krueger et al., 2012), exploratory structural 
equation modeling (ESEM) produced a five-factor structure using the PID-5 self-report form 
in adult samples. To date, the PID-5 five-factor structure has been replicated in a handful of 
Dutch/Flemish (De Caluwé, Verbeke, van Aken, van der Heijden, & De Clercq, 2018; De Clercq 
et al., 2014), and Italian adolescent studies (Fossati, Somma, Borroni, Markon, & Krueger, 
2015), involving both clinical and non-clinical samples.

The second is the hierarchical structure of the PID-5 trait system, which typically uses the 
“bass-ackwards” approach (top-down variable-centered analysis) to identify a hierarchy of 
factors from a set of traits (Goldberg, 2006). Wright et al. (2012) identified a hierarchical 
structure in an American sample – internalizing and externalizing factors at the top of 
the hierarchy, branching to broad personality dimensions including negative affect and 
detachment, and finally branching to lower-order traits such as psychoticism, at the lowest 
level. Valuable replications of the hierarchical PID-5 structure, particularly the top of the 
hierarchy and broad personality dimensions, were found in a Danish mixed sample and 
clinician-rated sample (Bo et al., 2015; Morey et al., 2013).

The extensive research on the factor structure of the PID-5 has allowed us to understand 
relations between PID-5 traits from the perspective of factor analytic approaches. Looking at 
data using alternative approaches could bring a different take beyond the factor structure of 
the PID-5 traits. Different approaches are likely to inform each other, and possibly advance 
understanding of relations amongst PD traits in adolescence.

The network approach to personality pathology. One other approach to examining the 
relations between variables is network analysis. Cramer et al. (2012) proposed a network 
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theoretical approach to analyze relations between personality traits, in which cognitive, 
affective, and behavioral traits [i.e., items on the Revised NEO Personality Inventory (NEO-
PI-R)] were inter-related with one another. A network comprises of “nodes” that represent 
symptoms, and “edges” that represent associations between symptoms (Borsboom & Cramer, 
2013). Examining between-person associations among symptoms and representing them in 
a network structure provides a way to visualize the cross-sectional structure of a construct, 
such as a disorder or a PD.

With the network approach, it is possible to visualize the interconnections among trait facets 
belonging to the same domains, as well as interconnections among trait facets that belong 
to different domains. Therefore, the network approach shifts the focus from higher-order 
domains in factor analysis to visualizing traits and their relationships. The focus of factor 
analyses is to look for commonality among traits or items, and based on that conclude that 
they belong to one dimension (factor), whereas another set of traits or items belong to 
another dimension (factor). On the other hand, the network approach does not try to reduce 
a set of variables to a smaller number of higher-order dimensions. The network approach 
does give us an intuitive option of ascertaining which trait is more central among other traits 
in the network (cf. Hallquist et al., 2019). Central traits are related to a greater number of 
other traits and/or more strongly so.

The Typological Approach to Personality Pathology. The third and final approach that 
will be discussed here is the typological approach. To investigate the nature of personality 
pathology, one could also employ a typological approach, which provide information as 
to how configuration of personality traits is organized within an individual (Allport, 1954; 
Robins, John, Caspi, Moffitt, & Stouthamer-Loeber, 1996). This approach can identify 
groups of individuals with similar trait patterns. Typological approaches have a longstanding 
tradition in the field of personality, identifying three replicable personality types (resilients, 
overcontrollers, and undercontrollers) from trait measures in youth (Asendorpf & van Aken, 
1999). These typological studies suggest that it is useful to look at configurations of trait that 
naturally occur within individuals, as they predicted important developmental outcomes 
that included social and cognitive domains. However, typological approaches have not been 
extensively explored in personality pathology in adolescence.

Latent class analysis (LCA) is a statistical approach for identifying classes of individuals using 
sets of variables. However, when LCA is applied to a large data set with a large number 
of variables, the identified number of classes may be rather large, and interpretation can 
be challenging. Furthermore, it is often unclear how solutions with different number of 
classes are connected, making it difficult to see what a model with more classes adds to 
a model with less classes (van den Bergh, Schmittmann, & Vermunt, 2017). To overcome 
the above-mentioned problems, recent advances in typological approaches have led to the 
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development of latent class tree (LCT) modelling. LCT is an extension of latent class analysis 
(LCA), whereby individuals are grouped into classes based on their scores across a set of traits, 
and these classes are arranged in a hierarchical tree structure (van den Bergh et al., 2017). 
LCT modeling creates a hierarchical tree of classes, consisting of not only broad classes but 
also subclasses that could offer a more fine-grained typology of PD traits (van den Bergh et 
al., 2017). Similar to the hierarchical factor model, LCT modelling identifies a hierarchical 
structure that encompasses broader groups at the top level to more specific groups at lower 
levels. However, LCT modeling offers a different focus from the hierarchical factor model that 
groups variables in a hierarchical structure; it instead identifies hierarchical classes based on 
the interplay between traits at the within-person level.

Beyond Pathological Personality Traits
It is evident that youths manifest pathological personality traits in adolescence. Now that 
this is established, other expressions of personality that have received less attention warrant 
attention. Adolescence is a distinct developmental period in which youths take on new 
responsibilities, social and occupational roles, and certain functions (Dahl, Allen, Wilbrecht, 
& Suleiman, 2018). During this period, new skills acquired to navigate social situations are 
applied to increasingly complex social relationships. Moreover, adolescents must learn to 
adapt to new aspects of their emerging identity (Dahl et al., 2018; Erikson, 1950). These 
aspects take place at the level of the self and interpersonal functioning (i.e., Criterion A, 
and Level 3 of McAdams and Pals’ personality model). The following subsections attempt to 
show how peer relations of interpersonal functioning and narrative identity can account for 
expressions of PD.

Peer relations of interpersonal functioning in adolescence. According to integrative 
interpersonal theory, the most important expressions of personality pathology are 
interpersonal (Hopwood, Wright, Ansell, & Pincus, 2013). During adolescence, youths 
increasingly spend time with their peers and turn to them for support and friendship (Helsen, 
Vollebergh, & Meeus, 2000; Steinberg & Morris, 2001). Problematic personality trait levels 
may impact the way that they behave in social situations with their peers. For example, an 
adolescent who has pathological traits such as high levels of suspiciousness and withdrawal 
may likely keep to themselves tucked away in the corner of the classroom during breaks, and 
will fail to have meaningful relationships with their peers. Previous adult studies have shown 
the link between peer relations and PDs (e.g., Beeney et al., 2018; Hengartner et al., 2014). 
However, to our knowledge, there are no such studies on adolescent populations. Given that 
adolescents spend the majority of their time with peers, it is necessary to explore the peer 
relations and PD link in this population.

Narrative Identity in Adolescence. Adolescents spend a considerable amount of time 
and effort exploring and defining who they are people. As argued by Erikson (1950), the 
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development of a coherent sense of identity is an important developmental task for 
adolescents in Western cultures. According to McAdams and Pals’ (2006) personality model, 
the main vehicle through which identity develops in adolescence is through narratives. By 
narrating their lives as evolving stories, adolescents express and develop a sense of narrative 
identity. A narrative identity is a developmental task that integrates individual experiences, 
goals, and meanings into a coherent whole. Individuals reflect on their previous experiences 
and weave these together into a narrative that connects current identity with specific 
memories and themes. This developmental task is facilitated by adolescents developing ability 
to reflect in more abstract and complex ways about their lives (Habermas & de Silveria, 2008). 
Therefore, narrative identity is an expression that becomes increasingly salient as youths 
move into adolescence. Importantly, McAdams and Pals (2006) argued that narratives are 
influenced by one’s place in their cultural context. In other words, narratives provide a rich 
source of information that is also culturally sensitive.

Narrative identities start to emerge in adolescence, coinciding with a high-risk period for 
the emergence of PD (Sharp & Wall, 2018; Shiner & Allen, 2018). As PD symptoms peak in 
adolescence, this may interfere with the process of narrative identity development (Shiner, 
Klimstra, Denissen, & See, 2021). Youth with PDs may weave their current symptoms and 
negative experiences into their narratives (Klimstra & Denissen, 2017) but may have problems 
finding a positive way to cope with negative experiences (Shiner, 2009). If they do not find a 
way to positively integrate these negative experiences into their narratives, this may negatively 
impact their development. Moreover, youth with PDs may have problems developing an 
integrated life story, potentially creating difficulties in a coherent sense of self (Pasupathi, 
2014). Likely, adolescents with personality pathology are more likely to have problems forming 
and maintaining interpersonal relationships, which could translate into reduced support with 
developing positive narratives (Pasupathi, 2014; Pasupathi, & Hoyt, 2009). Overall, PD in 
adolescence may thus hamper the development of healthy life narratives.

Only a handful of studies have examined narrative identity in relation to PD. In adults, 
specific themes of narrative identity, such as lower agency and communion fulfillment, lower 
coherence, and negative emotional tone, have been associated with BPD features (Adler, Chin, 
Kolisetty, & Oltmanns, 2012; Lind, Thomsen, Boye, Heinskou, Simonsen, & Jørgensen, 2019). 
Lind, Vanwoerden, Penner, and Sharp (2019) found in a sample of adolescent inpatients that 
greater narrative incoherence was associated with more BPD symptoms. There have also been 
two adult BPD longitudinal studies that examined the role of narrative identity. Specifically, 
one study showed that the narrative theme of agency increased after BPD patients received 
therapy for a year (Lind, Jørgensen., Heinskou, Simonsen, Bøye, & Thomsen, 2018), while 
the other study found that agency predicted well-being and psychopathology one year later 
(Adler et al., 2012).
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Despite theoretical and preliminary empirical evidence, little attention has been paid to 
examining narrative identity and its links to PD in adolescence. The aforementioned narrative-
PD studies have focused on predominately-White samples. Because personal narratives are 
culturally sensitive (meaning that life stories are specific to an individual’s culture), this limits 
the generalizability of knowledge. Fortunately, the methodology itself is easily transferrable to 
other cultures, an area that is under-researched in the narrative identity literature. To increase 
our understanding, it is necessary to study this link in adolescents and also consider other 
PDs, or examine all PDs simultaneously. This link can also be examined in different cultures.

Aims and Outline of the Thesis
The current dissertation established the construct validity of PD traits in terms of their a) 
interrelationships, b) predictive validity (peer relation outcomes), and c) associations with 
narratives is examined. First, the relations of PD traits were examined using alternative 
approaches other than factor analytical approaches, providing insight into the structure of 
PD traits. The second and third chapter of this thesis will mainly address this. Specifically, 
the second chapter will estimate a PD traits network in a community adolescent sample, 
particularly focusing on identifying central traits in this network. The third chapter will use 
the LCT approach to identity a hierarchical tree typology of PD traits in adolescents.

Second, the links between different expressions of PD as stated in the AMPD and McAdams 
and Pals’ personality model – PD traits, peer relations, and narrative identity were examubed, 
providing insight into the broader structure of PD. The third, fourth and fifth chapter of this 
thesis mainly addressed this. Specifically, the third chapter associated the identified LCT 
classes with friendship indices of interpersonal functioning. The fourth chapter examined 
possible links between schizotypal personality traits and themes of narrative identity in a 
sample of Dutch community adolescents. The fifth chapter examined the relations between 
themes of narrative identity and PD domains in a Singaporean sample of clinical adolescents.

Study Design
In the four empirical chapters, the construct validity of the PD traits was established . (Table 
1.1). Pathological personality traits were measured using the PID-5 self-report questionnaire. 
Friendship indices of interpersonal functioning were measured using a mix of self-report 
questionnaire and peer nomination procedures resulting in sociometric indices. Lastly, 
narrative identity was measured by coding different themes from written autobiographical 
turning point narratives.

The nomological network of PD traits was brought together in various cross-sectional empirical 
studies. Various robustness checks were carried out to closely examine the hypotheses. The 
first three empirical chapters are based on data from the Project-Me study consisting of 
Dutch community adolescents (n = 1,940), while the fourth empirical chapter is based on 
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data from the extension of the Project-Me study consisting of a clinical sample of Singaporean 
adolescents (n = 118). 

Table 1.1
Overview of Research Goals and Study Designs of Studies Included in the Thesis

Chapter Research goals Study approach Sample Measures

2 To estimate a 
pathological 
personality traits 
network, focusing on 
identifying central 
traits in this network

Traits 
 
Network 
approach

Dutch community 
adolescents  
n = 1,940 
Age range = 10.48-17.62 
Mage = 14.71 years

Personality Inventory 
DSM-5

3 Aims to use the 
Latent Class Tree (LCT) 
approach to identify 
a hierarchical tree 
typology of PD traits 
in adolescents
 
Relate the identified 
LCT classes with 
friendship indices 
of interpersonal 
functioning. 

Traits 
 
Latent Class 
Modelling 
approach

Dutch community 
adolescents  
n = 1,940 
Age range = 10.48-17.62 
Mage = 14.71 years

Personality Inventory 
DSM-5

Network of Relations 
Inventory: Behavioral 
Systems

Peers nominations: 
Friendship selection, 
Social status 
(Preference, Popularity)

4 To examine possible 
links between 
Schizotypal 
personality traits and 
themes of narrative 
identity

Traits 
 
Narrative 
Identity

Dutch community 
adolescents  
n = 1,940 
Age range = 10.48-17.62 
Mage = 14.71 years

Personality Inventory 
DSM-5 (focusing on 
Schizotypal personality 
traits)

Themes of Narrative 
Identity (Agency, Self-
event connections, 
Redemption, Cluster 
A-like symptoms, 
Schizotypal Personality 
Disorder-like symptoms)

5 To examine the 
relations between 
themes of 
narrative identity 
and pathological 
personality domains.

Traits 

Narrative 
Identity

Singaporean clinical 
adolescents 
n = 118 
Age range = 14-19 
Mage = 16.82

Personality Inventory 
DSM-5 

Themes of Narrative 
Identity (Agency, Self-
event connections, 
Redemption, Cluster 
A-like symptoms, 
Schizotypal Personality 
Disorder-like symptoms)
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Abstract

There is currently a lack of understanding of the structure of personality disorder (PD) trait 
facets. The network approach may be useful in providing additional insights, uncovering 
the unique association of each PD trait facet with every other facet. A unique feature of 
network analysis is centrality, which indicates the importance of the role a trait facet plays 
in the context of other trait facets. Using data from 1,940 community Dutch adolescents, we 
applied network analysis to the 25 trait facets from the 100-item Personality Inventory for 
DSM-5 Short-Form (PID-5-SF) to explore their associations. We found that some trait facets 
only seem to be core indicators of their pre-ordained domains, whereas we observed that 
other trait facets were strongly associated with trait facets outside of their hypothesized 
domains. Importantly, anxiousness and callousness were identified as highly central facets, 
being uniquely associated with many other trait facets. Future longitudinal network studies 
could therefore further examine the possibility of anxiousness and callousness as risk marker 
trait facets among other PD trait facets.
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There is hesitance in diagnosing personality disorders (PDs) in adolescence, as adolescent’s 
personality problems are viewed as transient and seen as being normative during this period 
that does not warrant clinical attention (Shiner and Allen, 2013). However, PDs are relatively 
common in adolescence, with estimated prevalence rates ranging from 10 to 15% (Shiner 
and Allen, 2013). In short, there is evidence indicating that PDs are common, stable, and non-
normative during adolescence (Shiner and Allen, 2013). During adolescence, significant trait 
development occurs, and there is evidence suggesting that environmental and demographic 
changes during this age period may lead to the development of personality pathology 
features (e.g., Tackett et al., 2009). Therefore, it is important to examine the relation between 
PD features, which could potentially help our understanding of how to best assess PD in 
adolescents.

The most recent Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (American 
Psychiatric Association, 2013) classifies individuals with specific PDs based on pre-defined 
combinations of symptoms. For example, a diagnosis of antisocial PD is given if three (or 
more) out of a set of seven symptoms are present. The categorical nature of this classification 
system has been criticized, as it obscures the significant heterogeneity among individuals 
diagnosed with the same PD (Trull and Durrett, 2005).

To address this issue (among others), the dimensional alternative model was introduced in 
Section III of the DSM-5, which empirically assesses trait facet levels (Krueger et al., 2012). 
The dimensional approach focuses on the degree to which a particular trait facet is present. 
More detailed information on each trait facet allows for the examination of specific relations 
among trait facets. Understanding the relations and differentiation among traits is of great 
relevance, since certain trait facets may be responsible for associations between pairs of 
other trait facets. Identifying such central trait facets could potentially advance knowledge 
on assessment and treatment in adolescent PD, for both research and clinical purposes.

Previous studies have investigated relations among trait facets using factor analysis, 
demonstrating that they can be integrated into five higher-order domains (Al-Dajani et al., 
2016). In factor analysis, a domain is interpreted as responsible for the associations between 
trait facets (common cause). For example, the relations among eccentricity, perceptual 
dysregulation, and unusual beliefs could be attributed to a common factor – “psychoticism.” 
Overall, the factor analytical approach is useful in elucidating clusters of trait facets. However, 
previous research has shown that there are cross-loadings for certain trait facets, suggesting 
that not all relations among trait facets can be explained by higher-order factors. Therefore, 
further analyses are needed to fully understand the unique role that each trait facet plays, 
whereby each trait facet has a particular pattern of connections with other trait facets. To 
uncover the differential role of each trait facet, the network approach might provide useful 
additional insights.
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Network analysis has been proposed as an alternative approach to studying the structure 
of personality (Cramer et al., 2012; Goekoop and Goekoop, 2014). For PD trait facets, which 
represent relatively stable between-persons differences (Johnson et al., 2000), the network 
approach could increase our understanding on the differential role of PD trait facets at the 
cross-sectional between-person level. According to this approach, trait facets may covary 
because of mutually reinforcing causal influences between facets, instead of the influence of 
a latent overarching construct. Because it is a less confirmatory approach and it is suitable for 
modeling complex associations between large numbers of attributes, the network approach 
could add on to findings from factor analyses by examining the unique role each trait facet 
plays, and more importantly the centrality of each PD trait facet.

Applied to personality pathology, the network approach estimates a network that consists 
of “nodes” that represent facets, and “edges” that represent associations between facets 
(Borsboom and Cramer, 2013). For example, callousness might be associated with hostility as 
well as impulsivity, and hostility might also be directly associated with impulsivity, resulting 
in an interconnected network. We used trait facets instead of items as nodes as self-report 
questionnaires may contain items that are similarly phrased, which would produce spurious 
nodes. The high number of items relative to the number of participants may also produce 
non-replicable edge estimates in the network (Costantini and Perugini, 2012). Moreover, 
when estimating central nodes, central trait facets would better reflect their more important 
role among other PD trait facet (cf. Hallquist et al., 2019).

Relative to factor analysis, the network approach provides additional information in several 
ways. First, the network approach introduces an important coefficient termed centrality, which 
can be applied in understanding personality pathology. Centrality indicates the importance 
of the role a trait facet plays in the context of other trait facets (Opsahl et al., 2010). For 
example, one could explore which trait facets play a more important role in Cleckley’s 
(1976) conceptualization of psychopathy. Cleckley’s work suggests that callousness, hostility, 
deceitfulness, manipulativeness, and grandiosity are trait facets belonging to psychopathy, 
and a network model would allow for identifying the most central among these facets. The 
identification of a central trait facet in a network of overall adolescent personality pathology 
may also be useful for clinical researchers who would like to empirically examine common 
tendencies that adolescents with personality pathology share.

Second, the network approach visualizes the relations among all trait facets. While we are 
aware that it is possible to examine the relations among all trait facets with factor analysis 
or by estimating a correlation matrix, the figures produced by network analysis software 
provide a very intuitive way to visualize associations (Bringmann and Eronen, 2018). These 
figures are much easier to interpret than a correlation matrix with 300 unique correlations 
among 25 facets.
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Taken together, we investigated a network of associations between trait facets in a large 
sample of adolescents drawn from the general community. Before ascertaining whether 
trait facets can be used as nodes in a network, we first used confirmatory factor analysis 
(CFA) to ensure that the trait facets were separable. This approach reduces the chance that 
associations in the estimated network would emerge due to fuzzy construct boundaries. 
Exploring a network of a wide variety of PD trait facets is beneficial in helping us identify 
relations between trait facets and trait domains. Moreover, unique to network analysis, one 
can investigate which trait facets are more central in the network and thereby identify core 
features in the structure of personality pathology. Thus, the aim of the current study was to 
estimate a trait facets network in a large community adolescent sample, particularly focusing 
on identifying central trait facets in this network.

Materials and Methods

Participants and Procedure
We approached 2,190 adolescents attending various high schools in the south of The 
Netherlands. Of these, 1,940 adolescents (52.6% girls; Mage = 14.71 years, Age range = 
10.48–17.62, SD = 0.77) agreed to participate. The data was part of the Project-Me study on 
identity problems and personality pathology. Parents and adolescents were informed that 
all information would be kept confidential and only utilized for research purposes. Passive 
consent was obtained from parents and students. Following approval from schools, data was 
collected in classrooms, with participants independently filling out the questionnaires on 
computers. Graduate students were present to guide and provide instructions. Participants 
did not receive incentives for their participation.

Measure
The Personality Inventory for DSM-5 Short Form (PID-5-SF) is a 100-item abbreviated version 
of the original PID-5 that comprises of five higher-order domains (Antagonism, Detachment, 
Disinhibition, Negative Affectivity, and Psychoticism) and 25 lower-order trait facets (Krueger 
et al., 2012). Its internal structure replicated the structure of the original PID-5 in community 
and clinical samples (Maples et al., 2015; Bach et al., 2016). The translated items were taken 
from the Dutch version of the original PID-5 (De Clercq et al., 2014). Adolescents rated to 
what extent each item described themselves on a 4-point Likert scale ranging from 0 (very 
false or often false) to 3 (very true or often true). A decision was made to drop two items. 
One of the items (“The world would be better off if I were dead”) on the Depressivity facet 
was not included in the questionnaire based on directions from the Institutional Review Board 
(IRB) before approval was given, as it touched on suicidality. Another item on the Impulsivity 
trait facet (“I often do things on the spur of the moment”) was not included in the analyses 
because the item factor loading on the trait facet was low, probably due to the item being 
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ambiguously phrased in Dutch. Mean scores, Cronbach’s Alpha and McDonald’s Omega (Deng 
and Chan, 2017) are reported in Table 2.1. Almost all trait facets had α ≥ 0.70 (18 out of 25) 
and ω ≥ 0.70 (21 out of 25).

Table 2.1 
The 25 pathological personality facets and their corresponding labels, Mean (SD), Cronbach’s alpha, 
and McDonald’s Omega.

Label Description Mean (SD) Cronbach’s 
alpha (α)

Mean 
inter-item 
correlations

McDonald’s 
Omega (ω)

Facets (Domains)

 AtS (A) Attention Seeking .98 (.61) .81 .51 .86

 CaL (A) Callousness .45 (.52) .80 .49 .88

 DFn (A) Deceitfulness .63 (.53) .70 .37 .81

 GrD (A) Grandiosity .40 (.47) .74 .42 .82

 Man (A) Manipulativeness .84 (.62) .79 .49 .90

 AnH (DE) Anhedonia .44 (.47) .71 .38 .61

 DeP (DE, NA) Depressivity .38 (.55) .77 .55 .97

 InA (DE) Intimacy Avoidance .90 (.61) .71 .39 .76

 Susp (DE, NA) Suspiciousness .69 (.49) .60 .28 .79

 WiD (DE) Withdrawal .52 (.51) .63 .29 .85

 Dis (DI) Distractibility 1.47 (.84) .89 .68 .94

 Imp (DI) Impulsivity 1.13 (.62) .69 .44 .70

 Ire (DI) Irresponsibility .56 (.47) .58 .25 .98

 RPf (DI) (lack of) Rigid 
Perfectionism

1.96 (.64) .71  
.40

 
.92

 RTk (DI) Risk Taking 1.05 (.69) .83 .55 .72

 AnX (NA) Anxiousness .94 (.69) .80 .50 .81

 EmL (NA) Emotional Lability .90 (.68) .78 .48 .93

 Hos (NA, A) Hostility 1.02 (.60) .71 .38 .72

 Per (NA) Perservation 1.08 (.54) .63 .30 .72

 RA (NA, DE) Restricted Affectivity 1.03 (.58) .64 .31 .68

 SI (NA) Separation Insecurity 1.13 (.59) .61 .29 .80

 Sub (NA) Submissiveness 1.02 (.59) .73 .41 .56

 EcC (P) Eccentricity .85 (.73) .84 .58 .62

 PD (P) Perceptual 
Dysregulation

.44 (.49) .70  
.36

 
.83

 UB (P) Unusual Beliefs and 
Experiences

.66 (.64) .71 .38 .92
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Statistical Analyses
The full dataset comprised of 1,940 participants. As the network comparison test (NCT) is 
unable to handle missing data, we removed 4 participants who did not provide complete data.

Confirmatory Factor Analyses
Confirmatory factor analyses on the item-to-facet structure were conducted in a number 
of steps. First, we examined the fit of the hypothesized item-to-facet structure (Krueger et 
al., 2012). Next, measurement invariance across gender of the PID-5-SF factor structure was 
inspected to ensure that the PID-5-SF items captured trait facets similarly for boys and girls. 
We followed Steenkamp and Baumgartner’s (1998) suggestions to link forms of invariance to 
the purpose of the study. Because a network is based on associations between variables, it 
sufficed to test for configural and metric invariance. We correlated residuals between items 
belonging to the same facet. Details of the analyses are available in the Supplementary 
Material.

Network Analysis
All network analyses were conducted in R (R Development Core Team, 2014). Prior to 
estimating the network, non-paranormal transformation was applied to correct for non-
normality in the marginal distribution of the data (Liu et al., 2009). Multivariate non-normality 
appears to be problematic only when testing one-factor versus multi-factor CFA models (Cain 
et al., 2017), and we did not run such comparisons. The network was estimated and visualized 
using the R-package “bootnet” (Epskamp et al., 2017). To estimate partial correlations in 
the network, a Gaussian graphical model (GGM) (Lauritzen and Wermuth, 1989) was fitted 
to the data. The estimated partial correlations network was undirected, with an absence 
of an edge between two trait facets indicating that they were not significantly correlated 
after controlling for the remaining trait facets in the network. To control for false positive 
correlations, we applied a least absolute shrinkage and selection operator (LASSO) procedure 
based on the Extended Bayesian Information criterion (EBIC) (Tibshirani, 2011; Costantini et 
al., 2015). Following Foygel and Drton (2010) suggestion, we set the LASSO tuning parameter 
to 0.5 to obtain a more parsimonious network that errs on the side of caution. Such a setting 
will lead to a network with fewer edges, avoiding spurious edges but potentially missing 
some edges (i.e., higher specificity). Moreover, it is more likely that a network with less true 
connections (i.e., higher sensitivity) that is based on the true network structure and sample 
size is obtained. Overall, a network with LASSO-EBIC (tuning parameter 0.5) regularization 
works particularly well in retrieving the true network structure that also allows for easier 
interpretable networks. This procedure facilitates a balance between parsimony and goodness 
of fit of the estimated network model. Moreover, regularized partial correlations prevent 
overfitting of data in the presence of numerous covariates, which might otherwise lead 
to non-replicable results (McNeish, 2015). Partial correlations are preferred over zero-
order correlations as the latter might result in spurious associations that arise from indirect 
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associations via other trait facets. Under some conditions, partial correlations can produce 
unreliable results due to suppression effects. However, there is accumulating evidence for 
the replicability of these adjusted partial correlation-based network models (Costantini et 
al., 2015; Epskamp et al., 2016). Also, robustness checks of results can be conducted after 
estimating the network (Epskamp et al., 2017). For reasons of completeness, we estimated 
networks that were based on both partial and zero-order correlations.

The “nodes” of the partial correlations network represent the 25 PID-5-SF trait facets, and 
“edges” indicate regularized partial correlations between two trait facets. The strength 
of the association between two nodes is indicated by the thickness and saturation of the 
edge (Epskamp et al., 2012). We used an algorithm that places nodes with stronger average 
associations closer to the center of the network, and nodes with weaker average associations 
toward the periphery (Fruchterman and Reingold, 1991). Only edges with partial correlations 
≥0.03 were included to aid visualization. For the zero-correlations network, an edge indicates 
a correlation between two trait facets. In this case, only edges with medium effect size (r > 
0.30) were included for visualization.

Robustness analyses were conducted using the R-package “bootnet” (Epskamp et al., 2017). 
There are currently no clear guidelines on the minimum number of participants required per 
parameter (Fried and Cramer, 2017). Therefore, assessing the robustness of the estimated 
edge weights and centrality estimates is important. We performed several methods 
suggested by Epskamp et al. (2017). We estimated edge weights by drawing bootstrapped 
95% confidence intervals (i.e., drawn randomly with replacement 1000 samples of the same 
size as the original sample, each time re-estimating the network). Robustness coefficients 
(randomly dropping 10, 20, …, 90% participants from the sample and recomputed centrality 
estimates) for centrality measures were generated to ascertain the replicability of the edge 
weights and the centrality measures. The Supplementary Material contains more information 
on these bootstrap procedures.

To test for differences in the estimated network across groups (i.e., boys versus girls, as well as 
random half splits of the total sample), network structure and global network strength were 
compared. Network structure refers to the structure of the network as a whole. Differences 
in network structure involves testing if this structure is invariant between groups. Global 
network strength is the weighted sum of the associations (absolute values) in the network. 
Differences in global network strength involve the difference in the overall sum of associations 
between groups. Network comparison tests (NCT) for network structure and global network 
strength were implemented using the R package “NetworkComparisonTest” (van Borkulo, 
2016).
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We computed the centrality of each node in the network with the following measures: 
strength, closeness, and betweenness (Opsahl et al., 2010). Strength centrality is calculated as 
the sum of the relevant edges (absolute values) of the connections of a specific node relative 
to all other nodes. A highly strength-central node has stronger direct connections with many 
other nodes. Closeness centrality is calculated as the inverse of the sum of the distances of 
a specific node from all the other nodes in the network. A highly closeness-central node has 
a short average distance to the remaining nodes in the network. Betweenness centrality 
is measured by calculating how often a specific node lies on the shortest path between all 
pairs of nodes. A high betweenness-centrality node is central in connecting other nodes, 
facilitating the flow of information through the network. The three measures of centrality 
were computed using the “centralityPlot” function in the “q-graph” package (Epskamp et 
al., 2012).

Results

Confirmatory Factor Analyses
The fit of a CFA model specifying the item-to-facet structure was close to acceptable. The 
item-to-facet model for girls and boys had a close to acceptable fit (CFI > 0.95, RMSEA < 0.06, 
and SRMR < 0.08) (Hu and Bentler, 1999). Thus, there was satisfactory configural invariance. 
Models with factor loadings constrained equal across girls and boys for the item-to-facet 
structure differed in terms of a significant χ2-difference test (p < 0.05), but ΔCFI and ΔRMSEA 
indices (ΔCFI < 0.010 and ΔRMSEA < 0.015) suggested that factor loadings were roughly equal 
for boys and girls, indicating metric invariance. Details of the CFA outputs and an explanation 
for correlating residuals are available in Supplementary Material.

PID-5-SF Network and Robustness
Figure 1.1 visualizes the partial correlations network based on 25 PID-5-SF trait facets (see 
Supplementary Table S2.2 for the correlation matrix). In our settings, positive regularized 
partial correlations are colored blue (solid line) and negative regularized partial correlations 
are colored red (dashed line). Some trait facets seemed to be core indicators of their pre-
ordained domains, whereas there were observable cross-loadings for others. Robustness 
checks provided evidence for the network being relatively well replicable across different 
subsamples. Detailed results of these checks are presented in the Supplementary Figures 
S1–S4. The NCT indicated that there were no significant differences in the PID-5-SF network 
structure across gender (M = 0.151, p = 0.09) or random half splits (M = 0.123, p = 0.237). 
The global network strength test similarly revealed no significant differences in the weighted 
sum associations of trait facets across gender (12.4 vs. 12.3; p = 0.84), nor across random half 
splits (12.8 vs. 12.1; p = 0.312) (see Supplementary Figures S2.5, S2.6).
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Associations of Trait Facets Within-Domains
To further inspect the associations between trait facets within the same domains, two aspects 
of these associations were examined. We first calculated the percentages of significant 
associations between trait facets within domains (see Table 2.2). This was defined as the 
percentage of the total number of possible associations found in the corresponding part of 
the network that were statistically significant. The percentages of within-domain associations 
between trait facets that were statistically significant was high (>80% of all possible 
associations, and even 100% for psychoticism), and generally higher than percentages of 
across-domain associations.

Two associations with medium effect sizes (r > 0.30) emerged between the following nodes: 
Anhedonia (AnH) and Depression (DeP) (r = 0.54), and Perceptual Dysregulation (PD) and 
Unusual Beliefs and Experiences (UB) (r = 0.43). Both associations involved trait facets 
belonging to the same doman.

Associations of Trait Facets Across-Domains
The percentage of connections between the trait facets belonging to different domains 
was also generally high (Table 2.2). This was highest for facets of negative affectivity and 
detachment (i.e., 91.5% of all possible associations), followed by facets of antagonism and 

Figure 2.1. Network of the 25 PID-5-SF facets. Facets belonging to the same domain appear in the same 
color. Purple (solid) edges represent positive partial correlations between facets, while red (dotted) 
edges represent partial correlations.
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disinhibition (i.e., 80% of all possible associations). Therefore, trait facets that belonged to 
these domains tended to co-vary with facets of the corresponding other domains. The lowest 
percentage of cross-domain connections was found between trait facets belonging to the 
antagonism and psychoticism domains (i.e., only 22.2% of all possible associations).

Centrality Estimates
Strength, closeness, and betweenness centrality measures were computed across all 25 
nodes (Figure 2.2). All centrality estimates were substantially interrelated (strength and 
closeness: r = 0.73; strength and betweenness: r = 0.88; closeness and betweenness: r = 
0.82). Therefore, we followed previous studies (Armour et al., 2017; Santos et al., 2017) by 
limiting our interpretation of centrality to the most robust measure, which was strength 
centrality. The three nodes with the highest node strength centrality were (in descending 
order): Anxiousness, Callousness, and Withdrawal. The three nodes with the lowest node 
strength centrality were Intimacy Avoidance, Submissiveness, and Rigid Perfectionism.

Discussion

The purpose of the current study was to explore the network structure of pathological 
personality trait facets based on the PID-5-SF in a large sample of community adolescents. 
To our knowledge, this is the first study investigating a variety of PD trait facets in such a 
sample. Unlike most previous network studies, we first established the separability of the 
network’s nodes. Factor analyses on the item-to-facet structure for the PID-5-SF supported 

Table 2.2 
The number (%) of PID-5-SF facets associations within and between domains

 A DE DI NA P

A 12/15 (80%)

DE 22/36 (61.1%) 12/15 (80%)

DI 24/30 (80%) 17/30 (56.7%) 9/10 (90%)

NA 34/53 (64.2%) 43/47 (91.5%) 29/45 (64.4%) 30/36 (83.3%)

P 4/18 (22.2%) 13/18 (72.2%) 10/15 (66.7%) 12/27 (44.4%) 3/3 (100%)

Note: Within domain associations are highlighted in bold. The percentage of facet associations 
between and within domains (out of the maximum number of possible associations). The maximum 
number of associations within domains are calculated as follows: denoting TFx as the number of 
facets in domain x, the maximum number of associations within this domain is TFx(TFx-1)/2. The 
maximum number of associations between domains are generated by the product of the number 
of facets from one domain to the number of domain of the other domain. For both within- and 
between-domains, the number of associations found between facets were determined by inspecting 
the generated partial correlation matrix. The proportion of found associations over maximum 
number of within-/between-domains were taken to calculate percentages in the table.
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this separability, as the hypothesized item-to-facet structure had an acceptable fit to the 
data. Next, we used the network approach to explore interconnections among these trait 
facets. The partial correlations network indicated that some trait facets only seemed to be 
core indicators of their pre-ordained domains, whereas other trait facets were associated 
with trait facets outside of their hypothesized domains. Therefore, while the PID-5 trait model 
holds and the facets predominantly belong to their predefined domains, the network also 
showed that almost all trait facets were directly or indirectly interconnected across domains. 
As such, personality pathology might be best described in terms of syndromes consisting of 
several pathological personality trait facets that are not necessarily restricted to one trait 
domain. In other words, we found that facets partly bridge domains, which is in agreement 
with current clinical practices in assessing PDs (e.g., Shiner and Allen, 2013). Importantly, 
unique to network analysis, we identified highly central facets, suggesting that these trait 
facets are common among different specific types of personality pathology.

Figure 2.2. Standardized centrality estimates of the 25 PID-5-SF trait facets.
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Associations of Trait Facets Within PID-5-SF Domains
Below we discuss in detail the findings relevant for further research using the network 
approach. The association between the facets Anhedonia and Depressivity was the strongest, 
followed by the association between the facets Perceptual Dysregulation and Unusual Beliefs 
and Experiences. Previous research on a psychiatric sample also reported that the association 
between trait Anhedonia and trait Depressivity was the strongest of all facet associations 
(Quilty et al., 2013). Similarly, and consistent with previous studies (Lewandowski et al., 2006), 
facets of unusual perceptual experiences and implausible beliefs were strongly associated. 
Therefore, our results replicated previous findings. These results, however, also need to be 
assessed in longitudinal studies to disentangle the processes through which Anhedonia affects 
Depressivity, and vice versa.

Associations of Trait Facets Across PID-5-SF Domains
Some trait facets were associated with trait facets outside of their hypothesized domains, 
however. For example, there was a close clustering of trait facets belonging to the negative 
affectivity domain with those from the detachment domains, and the same was true for facets 
from the antagonism and disinhibition domains. This is consistent with previous research that 
found high co-occurrence of obsessive-compulsive PD and antisocial PD with borderline PD in 
outpatient adolescents (Becker et al., 2000; Loas et al., 2013), as these PDs have facets that 
belong to several domains (negativity, detachment, antagonism and disinhibition).

Generally, the relatively high number of associations across domains indicates that there are 
many facets that connect the different domains of dysfunctional personality. These facets 
might be compared to “bridge symptoms” (Borsboom and Cramer, 2013), which are assumed 
to play a role in linking personality pathology trait facets. Our findings showed that individuals 
with corresponding facets might face problems in multiple trait and/or PD domains. For 
instance, restricted affectivity (negative affectivity domain) was associated with callousness 
(antagonism domain) in our network. This indicates that of the adolescents exhibiting high 
negative affectivity, especially the ones with high levels of restricted affectivity, were likely 
to also report callousness-related tendencies.

The overall pattern of associations between PID-5-SF trait facets in adolescent is not often 
studied, and we reported some interesting findings. Relative to studying the overall pattern 
of associations from a correlation matrix, the figures produced by network analysis software 
provide a very intuitive way to visualize associations that is easier to interpret. However, from 
a data-analysis perspective, the main aspect that is unique to network analysis is the concept 
of centrality, which we will discuss below.
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Centrality
Some facets had a particularly high number of relatively strong associations with facets within 
and outside the same domain. Anxiousness was one such facet. Specifically, anxiousness had 
a negative association with risk-taking, and it seemed that this negative association provided 
a main bridge between trait facets linked to disinhibition and antagonism domains. Previous 
studies supported this negative association between anxiousness and risk-taking (Giorgetta et 
al., 2012; Yip and Côté, 2013). Possibly, an anxious person’s heightened vigilance to potential 
threats as well as pessimistic evaluation of future evens might be associated with reduced risk-
taking behavior. Future longitudinal studies could further investigate the viable link between 
anxiousness and risk-taking among PD trait facets, as the bridge between the trait facets 
seem to be of potential importance for understanding comorbidity between several forms 
of personality pathology.

Callousness was also highly strength central. It is strongly connected with Hostility, 
Deceitfulness, Manipulativeness, and Grandiosity, which are all trait facets belonging 
to Cleckley’s (1976) conceptualization of psychopathy. This suggests that callousness could 
be the central risk factor among the other trait facets, or a common core. Future longitudinal 
studies could therefore investigate Callousness as a risk trait facet among other trait facets 
in the description of psychopathy.

Interestingly, Intimacy Avoidance had the lowest strength centrality, yet it was embedded 
in a cluster of facets with high Withdrawal and Restricted Affectivity and lowered Attention 
Seeking with rather strong associations. This suggests that Intimacy Avoidance has meaningful 
associations with a handful of other trait facets. Intimacy Avoidance is a rather specific facet, 
with elevated levels being indicative of an increased likelihood of also having elevated levels 
on a limited number of other facets. This is supported by previous research that intimacy 
avoidance stems from either a fear of intimacy or a lack of interest or motivation to become 
intimate with others, which has clear emotional and interpersonal ramifications (Bartholomew, 
1990), which was reflected in the type of facets that co-occurred in the cluster. In comparison, 
despite having a slightly higher strength centrality, Suspiciousness seemed to have weaker 
individual relations with many other trait facets. Suspiciousness would thus appear to be a 
mild but more general indicator of maladaptiveness, but with rather weak associations with 
almost all other facets. As previously suggested, it is often unclear if Suspiciousness is more 
consistent with the notion that it is a consequence of extreme social anxiety, the result of the 
lack of close friends, or the reflection of psychotic-thinking (Kremen et al., 1998).

Strengths and Limitations
The present study was characterized by several strengths. First, we had a large sample 
size – 1,940 participants – which is a strength and necessity for network models aiming to 
estimate a large number of parameters in a replicable way. In addition, we implemented 
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recent recommendations following an extensive discussion on the replicability of networks 
(Borsboom et al., 2017; Forbes et al., 2017) by conducting extensive robustness checks. 
Specifically, we examined whether the network structure replicated in both gender groups 
and random split halves of the total sample. We also carried out a verification check of the 
partial correlations network, in which the zero-order correlation matrix generally concurred 
with our findings (see Supplementary Material Table S3). These steps increased confidence in 
the replicability of the estimated network structure, indicating that the findings were robust 
although corroboration in another sample is warranted. Second, we used facets instead 
of items in the network, potentially increasing the reliability of our findings. Despite these 
strengths, a number of limitations need to be taken into account when interpreting the 
results.

First, measuring pathological personality traits with only self-report data is limited, specifically 
due to self-representation and social desirability biases. Certain facets such as unusual 
beliefs and experiences and cognitive and perceptual dysregulation target highly subjective 
experiences that might be accurately captured with self-reports, but utilizing information 
from various informants (e.g., parents, teachers) might provide additional information. For 
example, such data would have allowed for examining whether results were replicable across 
raters, thereby potentially further validating the applicability of the PID-5-SF in adolescents 
and the network structure of personality pathology in this age group. Also, as suggested 
by Tackett (2010), multi-informant data is essential to establish construct validity of emerging 
personality pathology.

Second, two items were excluded from the analyses. One item was dropped as it touched 
on suicidality. Moreover, despite comprehensive Dutch translation of the measure that was 
approved by two of the authors of the original PID-5 article, one additional item had low 
item-factor loading on the impulsivity facet in our sample and had to be dropped as well. 
This could also have been due to our young sample. We acknowledge that the excluded 
items might have resulted in a loss of information, thereby changing (i.e., narrowing) the 
interpretation of their corresponding scales. However, because the PID-5-SF comprises a large 
number of items, it is unlikely that this would have greatly affected the reliability and validity 
of these scales. Also, in a separate study on Dutch undergraduate students (n = 218, 74.3% 
women), we correlated facet scores with and without the excluded items. These correlations 
were very high (depressivity with vs. without the excluded item: r = 0.98; impulsivity with 
vs. without the excluded item: r = 0.91). Therefore, the exclusion of the items likely did not 
substantially affect our findings.

Third, the current study estimated a cross-sectional network in an adolescent sample. 
Therefore, our results may not be generalizable to an adult population. However, studies 
have shown that the factor structure of the PID-5 was comparable between adolescents 
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and adults (De Clercq et al., 2014; Fossati et al., 2015). This would suggest comparability as 
both factor models and the type of network model we used are based on between-person 
correlations. This comparability would still need to be tested in a network study on an adult 
sample drawn from a context comparable to the one that our adolescent sample was drawn 
from. Fourth, our findings may be exemplary of a group of individuals (between-person 
associations), and we can conclude that individual differences in a facet were associated with 
individual differences in another facet. These results do not warrant extrapolation to the level 
of the individual (within-person associations) (Molenaar and Campbell, 2009). As a result, 
we are not able to draw conclusions on causality or direction of effects from one facet to 
the other. Future studies might benefit by examining these associations at the within-person 
level, by employing longitudinal (e.g., experiencing sampling) methods. Alternatively, future 
studies could examine whether elevated scores on these facets are key risk factors in the 
development of PDs at a later age (Boschloo et al., 2015). While dynamic networks and cross-
sectional networks provide different perspectives, cross-sectional networks provide important 
insights about between-person associations across various facets. Future studies utilizing 
longitudinal data could extend our study and further uncover the dynamic associations 
between behaviors indicative of pathological personality traits.

Finally, we did not assess clinical samples. Therefore, these findings are not generalizable 
to adolescents with diagnosed PDs. There is substantial evidence showing that pathological 
personality traits and normal levels of personality lie on the same continuum (Costa and 
McCrae, 2010). Of note, some adolescents in our sample were possibly close to clinical 
levels, as 190 adolescents who scored on average the highest (top 10%) across all 25 PID-
5-SF facets, had overall facets mean values (M = 1.40) that were even slightly higher than 
those reported in studies examining patients with PDs (M = 1.03, SD = 0.67) (e.g., Wright 
et al., 2015). Therefore, our sample potentially covered the whole range of pathological 
to non-pathological personality, suggesting that our findings may have clinical relevance. 
However, future studies would benefit from such cross-sample validations in order to draw 
firm conclusions with clinical implications.

Conclusion

The present study showed the differential roles each trait facet played in a trait facets network. 
We explored centrality, a unique feature of network analysis, and found anxiousness and 
callousness to be central trait facets in the network. Also, we found significant relations among 
trait facets within and across domains. Overall, these findings found important trait facet-
to-trait facet associations that should be further explored with future longitudinal analysis 
of trait facet networks. Our findings could potentially guide future studies in unraveling the 
nature of subclinical personality pathology.



2

Network Analysis of Pathological Personality Traits

39

References

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders  
(5th ed.). Washington, DC: Author.

Al-Dajani, N., Gralnick, T. M., & Bagby, R. M. (2016). A Psychometric Review of the Personality Inventory 
for DSM–5 (PID–5): Current Status and Future Directions. Journal of Personality Assessment, 98, 
62–81. https://doi.org/10.1080/00223891.2015.1107572

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

Bach, B., Maples-Keller, J. L., Bo, S., & Simonsen, E. (2016). The alternative DSM-5 personality disorder 
traits criterion: A comparative examination of three self-report forms in a Danish population. 
Personality Disorders, 7, 124–135. https://doi.org/10.1037/per0000162

Bartholomew (1990). Avoidance of Intimacy: An Attachment Perspective. Journal of Social and Personal 
Relationships, 7, 147–178. https://doi.org/10.1177%2F0265407590072001

Becker, D. F., Grilo, C. M., Edell, W. S., & McGlashan, T. H. (2000). Comorbidity of borderline personality 
disorder with other personality disorders in hospitalized adolescents and adults. The American 
Journal of Psychiatry, 157, 2011–2016. https://doi.org/10.1176/appi.ajp.157.12.2011

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

Borsboom, D., Fried, E. I., Epskamp, S., Waldorp, L. J., van Borkulo, C. D., van der Maas, H. L. J., & 
Cramer, A. O. J. (2017). False alarm? A comprehensive reanalysis of “Evidence that psychopathology 
symptom networks have limited replicability” by Forbes, Wright, Markon, and Krueger (2017). 
Journal of Abnormal Psychology, 126, 989–999. https://doi.org/10.1037/abn0000306

Boschloo, L., van Borkulo, C. D., Rhemtulla, M., Keyes, K. M., Borsboom, D., & Schoevers, R. A. (2015). 
The Network Structure of Symptoms of the Diagnostic and Statistical Manual of Mental Disorders. 
PloS One, 10, e0137621. https://doi.org/10.1371/journal.pone.0137621

Bringmann, L. F., & Eronen, M. I. (2018). Don’t blame the model: Reconsidering the network approach 
to psychopathology. Psychological Review, 125, 606–615.

Cain, M.K., Zhang, Z. & Yuan, K. (2017). Univariate and multivariate skewness and kurtosis for measuring 
nonnormality: Prevalence, influence and estimation. Behavior Research Methods, 49, 1716–1735. 
https://doi.org/10.3758/s13428-016-0814-1

Cleckley, H. (1976). The mask of sanity (5th ed.). St. Louis, MO: Mosby
Costa, P. T., & McCrae, R. R. (2010). Bridging the gap with the five-factor model. Personality Disorders, 

1, 127–130. https://doi.org/10.1037/a0020264
Costantini, G., Epskamp, S., Borsboom, D., Perugini, M., Mõttus, 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



Chapter 2

40

Costantini, G., & Perugini, M. (2012). The Definition of Components and the Use of Formal Indexes are 
Key Steps for a Successful Application of Network Analysis in Personality Psychology. European 
Journal of Personality, 26, 434–435. https://doi.org/10.1002/per.1869

Cramer, A. O. J., van der Sluis, S., Noordhof, A., Wichers, M., Geschwind, N., Aggen, S. H., … Borsboom, 
D. (2012). Dimensions of Normal Personality as Networks in Search of Equilibrium: You Can’t 
Like Parties if You Don’t Like People. European Journal of Personality, 26, 414–431. https://doi.
org/10.1002/per.1866

De Clercq, B., De Fruyt, F., De Bolle, M., Van Hiel, A., Markon, K. E., & Krueger, R. F. (2014). The 
Hierarchical Structure and Construct Validity of the PID-5 Trait Measure in Adolescence. Journal 
of Personality, 82, 158–169. https://doi.org/10.1111/jopy.12042

Deng, L., & Chan, W. (2017). Testing the Difference Between Reliability Coefficients Alpha 
and Omega. Educational and psychological measurement, 77, 185–203. https://doi.
org/10.1177/0013164416658325

Epskamp, S., Borsboom, D., & Fried, E. I. (2017). Estimating psychological networks and their accuracy: 
A tutorial paper. Behavior Research Methods, 1–18. https://doi.org/10.3758/s13428-017-0862-1

Epskamp, S., Cramer, A. O., Waldorp, L. J., Schmittmann, V. D., Borsboom, D., & others. (2012). qgraph: 
Network visualizations of relationships in psychometric data. Journal of Statistical Software, 48, 
1–18.

Epskamp, S., Kruis, J., & Marsman, M. (2016). Estimating psychopathological networks: be careful what 
you wish for. ArXiv:1604.08045 [q-Bio, Stat]. Retrieved from http://arxiv.org/abs/1604.08045

Forbes, M. K., Wright, A. G. C., Markon, K. E., & Krueger, R. F. (2017). Evidence that psychopathology 
symptom networks have limited replicability. Journal of Abnormal Psychology, 126, 969–988. 
https://doi.org/10.1037/abn0000276

Fossati, A., Somma, A., Borroni, S., Markon, K. E., & Krueger, R. F. (2015). The Personality Inventory for 
DSM-5 Brief Form: Evidence for Reliability and Construct Validity in a Sample of Community-Dwelling 
Italian Adolescents. Assessment, 1073191115621793. https://doi.org/10.1177/1073191115621793

Foygel, R. & Drton, M. (2010). “Extended Bayesian Information Criteria for Gaussian Graphical Models.” 
In Lafferty, J., Williams, C. K. I., Shawe-Taylor, J., Zemel, R., and Culotta, A. (eds.), Advances in Neural 
Information Processing Systems, 23 , 604– 612.

Fried, E. I., & Cramer, A. O. J. (2017). Moving Forward: Challenges and Directions for Psychopathological 
Network Theory and Methodology: Perspectives on Psychological Science. https://doi.
org/10.1177/1745691617705892

Fruchterman, T. M. J., & Reingold, E. M. (1991). Graph drawing by force-directed placement. Software: 
Practice and Experience, 21, 1129–1164. https://doi.org/10.1002/spe.4380211102

Giorgetta, C., Grecucci, A., Zuanon, S., Perini, L., Balestrieri, M., Bonini, N., . . . Brambilla, P.  
(2012). Reduced risk-taking behavior as a trait feature of anxiety. Emotion, 12, 1373-1383.

Goekoop, R., & Goekoop, J. G. (2014). A Network View on Psychiatric Disorders: Network Clusters of 
Symptoms as Elementary Syndromes of Psychopathology. PLOS ONE, 9, e112734. https://doi.
org/10.1371/journal.pone.0112734



2

Network Analysis of Pathological Personality Traits

41

Hallquist, M., Wright, A. G., & Molenaar, P. C. M. (2019, January 7). Problems with centrality measures 
in psychopathology symptom networks: Why network psychometrics cannot escape psychometric 
theory. https://doi.org/10.31234/osf.io/pg4mf

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: 
Conventional criteria versus new alternatives. Structural Equation Modeling, 6, 1-55. https://doi.
org/10.1080/10705519909540118

Johnson, J. G., Cohen, P., Kasen, S., Skodol, A. E., Hamagami, F., & Brook, J. S. (2000). Age-related change 
in personality disorder trait levels between early adolescence and adulthood: a community-based 
longitudinal investigation. Acta Psychiatrica Scandinavica, 102, 265–275.

Kremen, W. S., Faraone, S. V., Toomey, R., Seidman, L. J., Tsuang, M. T. (1998). Sex differences in self-
reported schizotypal traits in relatives of schizophrenic probands. Schizophrenia Research, 34, 
27–37. https://doi.org/10.1016/S0920-9964(98)00081-4

Krueger, R. F., Derringer, J., Markon, K. E., Watson, D., & Skodol, A. E. (2012). Initial construction of 
a maladaptive personality trait model and inventory for DSM-5. Psychological Medicine, 42ala, 
1879–1890. https://doi.org/10.1017/S0033291711002674

Lauritzen, S. L., & Wermuth, N. (1989). Graphical Models for Associations between Variables, some 
of which are Qualitative and some Quantitative. The Annals of Statistics, 17, 31–57. https://doi.
org/10.1214/aos/1176347003

Lewandowski, K.E., Barrantes-Vidal, N., Nelson-Gray, R.O., Clancy, C., Kepley, H.O., & Kwapil, T.R. 
(2006). Anxiety and depression symptoms in psychometrically identified schizotypy. Schizophrenia 
Research, 83, 225-235. http://dx.doi.org/10.1016/j.schres.2005.11.024

Liu, H., Lafferty, J., & Wasserman, L. (2009). The Nonparanormal: Semiparametric Estimation of High 
Dimensional Undirected Graphs. J. Mach. Learn. Res., 10, 2295–2328.

Loas, G., Pham-Scottez, A., Cailhol, L., Perez-Diaz, F., Corcos, M., & Speranza, M. (2013). Axis II 
comorbidity of borderline personality disorder in adolescents. Psychopathology, 46, 172–175. 
https://doi.org/10.1159/000339530

Maples, J. L., Carter, N. T., Few, L. R., Crego, C., Gore, W. L., Samuel, D. B., … Miller, J. D. (2015). Testing 
whether the DSM-5 personality disorder trait model can be measured with a reduced set of items: 
An item response theory investigation of the Personality Inventory for DSM-5. Psychological 
Assessment, 27, 1195–1210. https://doi.org/10.1037/pas0000120

McNeish, D. M. (2015). Using Lasso for Predictor Selection and to Assuage Overfitting: A Method Long 
Overlooked in Behavioral Sciences. Multivariate Behavioral Research, 50, 471–484. https://doi.or
g/10.1080/00273171.2015.1036965

Molenaar, P. C. M., & Campbell, C. G. (2009). The New Person-Specific Paradigm in Psychology. Current 
Directions in Psychological Science, 18, 112–117. https://doi.org/10.1111/j.1467-8721.2009.01619.x

Opsahl, T., Agneessens, F., & Skvoretz, J. (2010). Node centrality in weighted networks: Generalizing 
degree and shortest paths. Social Networks, 32, 245–251. https://doi.org/10.1016/j.
socnet.2010.03.006



Chapter 2

42

Quilty, L. C., Ayearst, L., Chmielewski, M., Pollock, B. G., & Bagby, R. M. (2013). The psychometric 
properties of the personality inventory for DSM-5 in an APA DSM-5 field trial sample. Assessment, 
20, 362–369. https://doi.org/10.1177/1073191113486183

R Development Core Team R (2014). R: a language and environment for statistical computing. R 
Foundation for Statistical Computing, 1, 409.

Santos, H., Fried, E. I., Asafu-Adjei, J., & Ruiz, R. J. (2017). Network Structure of Perinatal Depressive 
Symptoms in Latinas: Relationship to Stress and Reproductive Biomarkers. Research in Nursing & 
Health. https://doi.org/10.1002/nur.21784

Shiner, R. L., & Allen, T. A. (2013). Assessing Personality Disorders in Adolescents: Seven Guiding 
Principles. Clinical Psychology: Science and Practice, 20(4), 361–377. https://doi.org/10.1111/
cpsp.12047

Steenkamp, J. E. M., & Baumgartner, H. (1998). Assessing Measurement Invariance in Cross-National 
Consumer Research. Journal of Consumer Research, 25, 78–107. https://doi.org/10.1086/209528

Tackett, J. L. (2010). Measurement and Assessment of Child and Adolescent Personality Pathology: 
Introduction to the Special Issue. Journal of Psychopathology and Behavioral Assessment, 32, 
463–466. https://doi.org/10.1007/s10862-010-9205-6

Tackett, J. L., Balsis, S., Oltmanns, T. F., & Krueger, R. F. (2009). A unifying perspective on personality 
pathology across the life span: Developmental considerations for the fifth edition of the Diagnostic 
and Statistical Manual of Mental Disorders. Development and Psychopathology, 21, 687–713. 
https://doi.org/10.1017/S095457940900039X

Tibshirani, R. (2011). Regression shrinkage and selection via the lasso: a retrospective. Journal of the 
Royal Statistical Society: Series B (Statistical Methodology), 73, 273–282. https://doi.org/10.1111/
j.1467-9868.2011.00771.x

Trull, T. J., & Durrett, C. A. (2005). Categorical and Dimensional Models of Personality Disorder. 
Annual Review of Clinical Psychology, 1, 355–380. https://doi.org/10.1146/annurev.
clinpsy.1.102803.144009

van Borkulo, C. (2016). Network Comparison Test. Retrieved from https://github.com/cvborkulo/
NetworkComparisonTest

Yip, J. A., & Côté, S. (2012). The Emotionally Intelligent Decision Maker: Emotion-Understanding Ability 
Reduces the Effect of Incidental Anxiety on Risk Taking. Psychological Science, 24, 48–55. https://
doi.org/10.1177%2F0956797612450031

 



2

Network Analysis of Pathological Personality Traits

43

Supplementary Material–Confirmatory Factor Analyses (CFAs)

Statistical Analyses
The item-to-facet structure of the Dutch PID-5-SF among adolescents were examined with 
CFAs using Maximum Likelihood Robust (MLR) estimation in Mplus 7 (Muthén & Muthén, 
2012). Specifically, the aim was to test the data fit of a factor structure that consists of 98 
items that are linked to 25 facets, without allowing any residual correlations (refer to Table 
.1 for facet labels).

In the next steps, measurement invariance across gender groups was inspected. Assessing 
measurement invariance consists of several steps, with each step representing a stronger 
test of invariance compared to the previous step (Vandenberg & Lance, 2000). Configural 
invariance is the first step to establish measurement invariance, which needs to be satisfied 
for subsequent tests to be meaningful (Vandenberg & Lance, 2000). If the basic model factor 
structure (the number of factors) is equal for both groups, this signifies that the pattern of 
fixed and free factor loadings (and other parameters) are the same across groups, without 
equality constraints. To test for configural invariance, we conducted separate CFAs with the 
same factor structure for each group. Next, we tested for metric invariance. Metric invariance 
is established if the factor loadings do not significantly differ across groups. Metric invariance 
is tested by constraining all loadings to be equal for both groups (Vandenberg & Lance, 2000). 
We established metric invariance by comparing models whereby the factor loadings were 
free to vary for girls and boys to models whereby all factor loadings were constrained to be 
equal for both groups.

To examine model fit, we inspected absolute [Root Mean Square Error of Approximation 
(RMSEAs)] and relative fit indices [Comparative Fit Index (CFI)]. Model fit is considered 
acceptable should CFIs be ≥.90 and RMSEAs ≤.08 (Kline, 2005). Additionally, three commonly 
used criteria were considered to compare nested models. The scaled χ²–difference test should 
be non-significant. Also, the delta (∆) CFI and delta (∆) RMSEA should be <.010 and <.015, 
respectively (Chen, 2007).

Results
Item-to-facet CFAs. The fit of the item-to-facet structure was acceptable. Similarly, separate 
models for girls and boys had close to acceptable fit, indicating configural invariance. Fit for 
metric invariance models with factor constraints (i.e., metric invariance equal factor loadings) 
were just as good as the fit of models whereby factor loadings were not constrained (i.e., 
metric invariance no constraints model) for girls and boys (∆CFI < .010 and ∆RMSEA < .015 
for the item-to-facet structure; though χ²-difference tests were significant, p < .05). Despite 
the significant χ²-difference tests, ∆CFI, and ∆RMSEA indices suggested that factor loadings 
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were roughly equal for boys and girls, indicating metric invariance. Table S1 contains all of 
these model fit indices.

Correlated residuals. We correlated residuals between items belonging to the same facet 
(Table S2.1b; a full list of the PID-5-SF items is available at the end of this Supplementary 
Material document). We are aware that correlated residuals are often used in CFAs to 
spuriously improve model fit (Cole, Ciesla, & Steiger, 2007), and acknowledge that this may 
have adverse effects, as a good fitting model is not necessarily a “correct” model. However, 
it is known that correlated residuals may arise from several sources, including measurement 
method [(e.g. items with words and phrases that have similar or close to similar meanings, 
multidimensionality of the scales; refer to Bollen (1989) and Harrington (2008)]. For example, 
if we look at items that belong to the anxiousness (AnX) facet, they read: “I worry a lot about 
terrible things that might happen” (PID_24), “I’m always worrying about something” (PID_35), 
“I am a very anxious person” (PID_47), and “I’m always fearful or on edge about bad things 
that might happen” (PID_77). Notice that item PID_24 and PID_35 are worded very similarly, 
with common words like “worry”, except that PID_35 appears to cover a larger context for 
worrying. This might still lead to a higher correlation between the two items than for example 
between PID_35 and PID_47. Therefore, correlated residuals need to be included to account 
for the possible higher correlation. As strong a priori hypotheses about the structure of the 
correlated residuals of the items and facets would be premature, we chose which residuals to 
correlate based on modification indices alongside with indicator properties (e.g., similarities 
in item wording). A number of psychometric articles that have used CFA have also included 
correlated residuals, indicating the importance of such sources of residual correlation in the 
psychometric literature (Schweitzer, 2012).

Table S2.1a 
Confirmatory Factor Analyses of the PID-5-SF item-to-facet structure

 χ² df CFI RMSEA (90% CI) SRMR

Item-to-facet structure 
(98 items to 25 facets)

10428.932*** 4283 .900 .027 (.027-.028) .046

   
Configural invariance   

Boys 7359.561*** 4307 .886 .028 (.027-.029) .047

Girls 7953.348*** 4307 .895 .029 (.028-.030) .049
   

Metric invariance   

Metric invariance no constraints 15455.930*** 8650 .889 .028 (.028-.029) .049

Metric invariance equal factor loadings 15641.431*** 8723 .888 .029 (.028-.029) .050

Note: χ² = Chi-Square; df = degrees of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean 
Square Error of Approximation and 90% Confidence Interval.
*** p < .001.
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We also ran the models without correlated residuals. Compared to the item-to-facet model 
with correlated residuals, the model without correlated residuals had similar significant factor 
loadings, but with a less acceptable model fit (CFI = .867). The finding suggested that while 
allowing residuals to correlate improved model fit, they did not change the nature of the 
underlying factors.
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Supplementary Material – Network Analysis

Robustness checks
1) Stability and robustness of the edge weight estimates by drawing bootstrapped 95% 

confidence intervals (CIs); if 1000 different subsamples within the larger sample have 
estimates that do not change too much (i.e., narrower CIs), it is likely that estimates are 
representative for current sample (Figure S2.1).

2) Robustness of the centrality measures by generating robustness coefficients, with values 
above >.50 considered robust (Epskamp et al., 2017) (Figure S2.2).

3) Test if edges are significantly different from one another (edge weights difference test) 
(Figure S2.3). 

4) Test if centrality of a node differs significantly from the centrality of another node (centrality 
difference test) (Figure S2.4).

Table S2.2 
Partial correlations among 25 PID-5-SF trait facets
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Table S3 
Zero-order correlations among 25 PID-5-SF trait facets
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Figure S1.1. Stability of the edge weights.
Note: Edge weights (thick line) and the 95% CIs around these edge weights (grey bars). The edges are 
arranged such that the one with the highest edge-weight is at the top and the lowest edge-weight at 
the bottom. Ideally, narrower CIs indicate a more stable and robust estimation of the edge weights.

Figure S1.1. Stability of the edge weights.
Note
edges are arranged such that the one with the highest edge
edge-
of the edge weights. 

 

 

 

. Stability of the edge weights. 

edges are arranged such that the one with the highest edge-weight is 



2

Network Analysis of Pathological Personality Traits

51

Figure S2.2. Robustness of the centrality measures.
Note: Represents average correlations between centrality measures in the original network with the 
centrality of sampled networks whereby participants are dropped. A strong correlation after dropping a 
high percentage of participants indicate that centrality measures in the original network can be considered 
robust. Generated robustness coefficients indicated that strength centrality was the most robust centrality 
estimate, followed by closeness, then betweenness (Figure 4). The robustness coefficients for the 
centrality estimates (strength: .75; closeness: .67; betweenness: .67) were > .5. As such, the centrality 
measures can be considered robust. Strength centrality was the most robust centrality measure. We 
limited the interpretation of centrality to strength centrality as strength centrality was the most robust 
and due to high inter-correlations among the centrality measures.

 

Figure S2.2. Robustness of the centrality measures. 
Note: Represents average correlations between centrality measures in the original network 
with the centrality of sampled networks whereby participants are dropped. A strong 
correlation after dropping a high percentage of participants indicate that centrality measures 
in the original network can be considered robust. Generated robustness coefficients indicated 
that strength centrality was the most robust centrality estimate, followed by closeness, then 
betweenness (Figure 4). The robustness coefficients for the centrality estimates (strength: .75; 
closeness: .67; betweenness: .67) were > .5. As such, the centrality measures can be 
considered robust. Strength centrality was the most robust centrality measure. We limited the 
interpretation of centrality to strength centrality as strength centrality was the most robust and 
due to high inter-correlations among the centrality measures.  
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Figure S2.3. Edge Weights Difference Test of 25 PID-5-SF facets.
Note: This figure represents the edge weights of Figure 2 (diagonally colored squares). Black square 
indicate significant differences among edges. The edge weights difference test revealed that the two 
strongest edges were significantly different from the majority of the less strong edges, providing 
additional evidence for the robustness of the estimated network. For example, the strongest edge 
(Depression─Anhedonia, top right diagonal colored square) differs significantly from all other edges 
except for the edge below it (i.e., all squares are colored black except for the one below it). This test 
does not control for multiple testing.

 

Figure S2.3. Edge Weights Difference Test of 25 PID-5-SF facets. 
Note: This figure represents the edge weights of Figure 2 (diagonally colored squares). Black 
square indicate significant differences among edges. The edge weights difference test 
revealed that the two strongest edges were significantly different from the majority of the less 
strong edges, providing additional evidence for the robustness of the estimated network. For 
example, the strongest edge (Depression─Anhedonia, top right diagonal colored square) 
differs significantly from all other edges except for the edge below it (i.e., all squares are 
colored black except for the one below it). This test does not control for multiple testing.  
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Figure S2.4. Strength Centrality Difference Test of 25 PID-5-SF facets.
Note. This graph represents whether strength centrality estimates in Figure S2 (diagonal white squares) 
differ significantly from each other. Black square indicate significant differences among edges. This test 
does not control for multiple testing.

 

Figure S2.4. Strength Centrality Difference Test of 25 PID-5-SF facets. 
Note. This graph represents whether strength centrality estimates in Figure S2 (diagonal 
white squares) differ significantly from each other. Black square indicate significant 
differences among edges. This test does not control for multiple testing. 
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Figure S2.5. Network of the 25 PID-100 trait facets for girls (A) and boys (B).

 

Figure S2.6. Network of the 25 PID-5-SF facets for random split 1 (left) and split 2 (right).

 

 

Figure S2.5. Network of the 25 PID-100 trait facets for girls (A) and boys (B). 
 
 

 

 

Figure S2.6. Network of the 25 PID-5-SF facets for random split 1 (left) and split 2 (right). 
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Figure S2.6. Network of the 25 PID-5-SF facets for random split 1 (left) and split 2 (right). 
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Supplementary Materials (R Code)
1) Network of 25 PID-100 personality facets in full sample, and separately for girls and boys (both for 
colored and grey-scale figures)
2) Centrality measures
3) Network robustness and centrality stability
4) Compare networks of girls and boys

### 1. Load packages

library(foreign)
library(qgraph)
library(bootnet)
library(parcor)
library(Matrix)
library(psych)
library(dplyr)
library(ggplot2)
library(devtools)
library(NetworkComparisonTest)
library(huge)

##### 1 DATA
## Read in spss data file (note: change file path to suit where the file is located)
# full data
data_full<-read.spss(“25facetsforR.sav”, to.data.frame=TRUE)
# girls only data
data_G<-read.spss(“25facetsGforR.sav”, to.data.frame=TRUE)
# boys only data
data_B<-read.spss(“25facetsBforR.sav”, to.data.frame=TRUE)

# Create data frame of variables that we need for analysis:
# all 25 facets
data_facets<-as.data.frame(data_full[,c(1:25)]) # full data for analysis
data_girls<-as.data.frame(data_G[,c(1:25)]) # girls only
data_boys<-as.data.frame(data_B[,c(1:25)])# boys only

### Transform to normal data
data_facetsN <- as.data.frame(huge.npn(data_facets))
data_girlsN <- as.data.frame(huge.npn(data_girls))
data_boysN <- as.data.frame(huge.npn(data_boys))

##Create facet names & domain groups for graph
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names<-c(“AnH”,”AnX”, “AtS”, “CaL”, “DFn”, “DeP”, “Dis”, “EcC”, “EmL”, “GrD”, “Hos”, “Imp”, “InA”, 
“IRe”, “Man”, “PD”, “Per”, “RA”, “RPf”, “RTk”, “SIn”, “Sub”, “Susp”, “UB”, “WiD”)
groups<-c(“Detachment”,”Negative 
Affect”,”Antagonism”,”Antagonism”,”Antagonism”,”Detachment”,”Disinhibition”,”Psychoticism”,”Negative 
Affect”,”Antagonism”,”Negative 
Affect”,”Disinhibition”,”Detachment”,”Disinhibition”,”Antagonism”,”Psychoticism”,”Negative 
Affect”,”Negative Affect”,”Disinhibition”,”Disinhibition”,”Negative Affect”,”Negative 
Affect”,”Detachment”,”Psychoticism”,”Detachment”)

##### 3. Network : 25 PID-100 trait facets

### Coloured figures ###

g1 <- estimateNetwork(data_facetsN, default=”EBICglasso”) # tuning parameter default = 0.5
g2 <- estimateNetwork(data_girlsN, default=”EBICglasso”)
g3 <- estimateNetwork(data_boysN, default=”EBICglasso”)

plot(g1, layout=”spring”, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45, posCol = c(‘#545AA7’), border.width=2, border.color=”black”, minimum=.03, 
groups=groups, color=c(‘#bbbbb’,’#a8e6cf’, ‘#dcedc1’, ‘#aec6cf’, ‘#ff8b94’))

plot(g2, layout=”spring”, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45, posCol = c(‘#545AA7’), border.width=2, border.color=”black”, minimum=.03, 
groups=groups, color=c(‘#bbbbb’,’#a8e6cf’, ‘#dcedc1’, ‘#aec6cf’, ‘#ff8b94’))

plot(g3, layout=”spring”, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45, posCol = c(‘#545AA7’), border.width=2, border.color=”black”, minimum=.03, 
groups=groups, color=c(‘#bbbbb’,’#a8e6cf’, ‘#dcedc1’, ‘#aec6cf’, ‘#ff8b94’))

g1mat <- getWmat(g1) # adjacency matrix
g2mat <- getWmat(g2)
g3mat <- getWmat(g3)

L <- averageLayout(g1mat, g2mat, g3mat)

Fig1a<-plot(g1, layout=L, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45, posCol = c(‘#545AA7’),border.width=2, border.color=”black”, minimum=.03, 
groups=groups, color=c(‘#bbbbbb’,’#a8e6cf’, ‘#dcedc1’, ‘#aec6cf’, ‘#ff8b94’))
pdf(“Fig1a.pdf”, height=5, width=6.5)
plot(Fig1a)
dev.off()
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Fig1b<-plot(g2, layout=L, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45, posCol = c(‘#545AA7’),border.width=2, border.color=”black”, minimum=.03, 
groups=groups, color=c(‘#bbbbbb’,’#a8e6cf’, ‘#dcedc1’, ‘#aec6cf’, ‘#ff8b94’))

pdf(“Fig1b.pdf”, height=5, width=6.5)
plot(Fig1b)
dev.off()

Fig1c<-plot(g3, layout=L, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45, posCol = c(‘#545AA7’),border.width=2, border.color=”black”, minimum=.03, 
groups=groups, color=c(‘#bbbbbb’,’#a8e6cf’, ‘#dcedc1’, ‘#aec6cf’, ‘#ff8b94’))

pdf(“Fig1c.pdf”, height=5, width=6.5)
plot(Fig1c)
dev.off()

### Grey scale figures ###
g1 <- estimateNetwork(data_facetsN, default=”EBICglasso”) # tuning parameter default = 0.5
g2 <- estimateNetwork(data_girlsN, default=”EBICglasso”)
g3 <- estimateNetwork(data_boysN, default=”EBICglasso”)

plot(g1, layout=”spring”, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45,
border.width=1, border.color=”black”, minimum=.03, groups=groups, theme = ‘gray’, 
negDashed=TRUE)

plot(g2, layout=”spring”, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45,
border.width=2, border.color=”black”, minimum=.03, groups=groups, theme = ‘gray’, 
negDashed=TRUE)

plot(g3, layout=”spring”, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45,
border.width=2, border.color=”black”, minimum=.03, groups=groups, theme = ‘gray’, 
negDashed=TRUE)

g1mat <- getWmat(g1) # adjacency matrix
g2mat <- getWmat(g2)
g3mat <- getWmat(g3)

L <- averageLayout(g1mat, g2mat, g3mat)

Fig1aBW<-plot(g1, layout=L, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45,
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border.width=2, border.color=”black”, minimum=.03, groups=groups, theme = ‘gray’, negDashed 
=TRUE)

pdf(“Fig1aBW.pdf”, height=5, width=6.5)
plot(Fig1aBW)
dev.off()

Fig1bBW<-plot(g2, layout=L, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45,
border.width=2, border.color=”black”, minimum=.03, groups=groups, theme = ‘gray’, 
negDashed=TRUE)

pdf(“Fig1bBW.pdf”, height=5, width=6.5)
plot(Fig1bBW)
dev.off()

Fig1cBW<-plot(g3, layout=L, cut=0, labels=names, directed=FALSE, legend=TRUE, vsize=5.5, 
maximum=.45,
border.width=2, border.color=”black”, minimum=.03, groups=groups, theme = ‘gray’, 
negDashed=TRUE)

pdf(“Fig1cBW.pdf”, height=5, width=6.5)
plot(Fig1cBW)
dev.off()

#### Centrality measures ###
centRes <- centrality(Fig1a)
centRes$OutDegree # node strength centrality / degree centrality
centRes$Closeness
centRes$Betweenness

cor(centRes$OutDegree, centRes$Closeness, method=’spearman’) #0.73
cor(centRes$OutDegree, centRes$Betweenness, method=’spearman’) #0.88
cor(centRes$Betweenness, centRes$Closeness, method=’spearman’) #0.82

pdf(“centplot.pdf”)
centralityPlot(Fig1a) # plot centrality indices in convenient way, allow for comparison.
dev.off()

### Network robustness
## Edge Weights
boot1 <- bootnet(g1, nBoots = 1000, nCores = 4)
save(boot1, file = “boot1.Rdata”)
load(file = “boot1.Rdata”)
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pdf(“boot1.pdf”)
plot(boot1, labels = FALSE, order = “sample” )
dev.off()

## Centrality
boot2 <- bootnet(g1, nBoots = 1000, type = “case”, nCores = 4)
save(boot2, file = “boot2.Rdata”)
load(file = “boot2.Rdata”)

pdf(“boot2.pdf”)
plot(boot2)
dev.off()

## Centrality stability coefficient
corStability(boot2) # “CS-coefficient should not be below 0.25, and preferably above 0.5”
## betweenness closeness strength
#0.6721649 0.6721649 0.7500000

## Edge weights difference tests
# Gray boxes indicate nodes or edges that do not differ significantly from one-another
# and black boxes represent nodes or edges that do differ significantly from one-another
boot3 <- plot(boot1, “edge”, plot = “difference”, onlyNonZero = TRUE, order = “sample”, 
labels=FALSE)
## Centrality nodes difference tests
boot4 <- plot(boot1, “strength”, order=”sample”, labels=FALSE)

pdf(“boot3.pdf”)
plot(boot3)
dev.off()

pdf(“boot4.pdf”)
plot(boot4)
dev.off()

### Network comparison: boys and girls. note NCT cannot handle missing data, so we use the edited 
data sets

##### 1 DATA
# Read in spss data file
data1<-read.spss(“25facetsGforR_edited.sav”, to.data.frame=TRUE)
data2<-read.spss(“25facetsBforR_edited.sav”, to.data.frame=TRUE)

# Create data frame of variables that we need for analysis:
# all 25 facets
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data_girls1<-as.data.frame(data1[,c(1:25)]) # girls data for analysis
data_boys1<-as.data.frame(data2[,c(1:25)]) # boys data for analysis

### Transform to normal data
data_girlsN <- as.data.frame(huge.npn(data_girls1))
data_boysN <- as.data.frame(huge.npn(data_boys1))
### to resolve Error in match.names(clabs, names(xi)) error
class(data_girlsN)
class(data_boysN)

compare1<-NCT(data_girlsN, data_boysN, binary.data=FALSE, it=1000, gamma=.5, 
progressbar=TRUE, paired=FALSE)
save(compare1, file = “compare1.Rdata”)
load(file = “compare1.Rdata”)

plot(compare1, what=”network”) # is structure different? 0.151 p= 0.085 <- no
plot(compare1, what=”strength”) # is global strength different? 12.4 vs 12.3 p= 0.835 <- no
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Abstract

Traditional personality disorder (PD) taxonomies have been developed for adult populations. 
We aimed to identify an adolescent hierarchical tree typology of PD indicators to provide 
classification into broad severity classes but also more fine-grained classification within 
those classes. A large sample of community adolescents (N = 1,940) completed a validated 
dimensional measure that covers a comprehensive range of pathologically formulated 
personality traits, the Personality Inventory for DSM-5. Latent class tree modelling suggested 
three classes at the first level of the tree representing high, medium, and low PD-trait levels–
thus spanning the range between normal and pathological personality. These classes were 
divided into subclasses lower in the hierarchy, which suggested subclinical variants of patterns 
that are often found in clinical samples, medium levels of externalizing and internalizing 
behaviors, and differential profiles of thriving in the low-risk classes. The identified classes 
had promising initial criterion validity based on meaningful relations with self- and peer-
reported measures of friendship and social functioning with peers. Our hierarchical PD tree 
typology may represent groups at differential risk for developing PDs and could therefore be 
useful for preventive purposes.
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The DSM-5 introduced the dimensional Personality Inventory for DSM-5 (PID-5), which 
covers a comprehensive range of pathological personality traits. Subsequent studies have 
provided evidence for the factorial, criterion, and construct validity of the PID-5 scales among 
community adolescents (De Clercq et al., 2014; Somma et al, 2017). These scales are useful 
as the building blocks of PD, but are less suitable for describing a person as a whole (i.e., 
profile of personality dimensions) (Asendorpf, 2002), which is essential during assessment 
in clinical settings. Identifying prototypes of adolescent PD based on a dimensional measure 
integrates the benefits of dimensional and typological approaches. This method classifies 
individuals based on their score on multiple dimensions, allowing a focus on combinations of 
features (e.g., high scores on anxiety combined with a high score on hostility have a different 
meaning than high scores on anxiety combined with a low score on risk taking). Therefore, 
it allows for identifying types that differ in severity levels and in their pattern of dimensional 
traits at an individual level.

There have been recent advances in typological research, namely Latent Class Tree modelling 
(LCT; (van den Bergh, Schmittmann, & Vermunt, 2017)). We are unaware of personality studies 
using this new method, which is a missed opportunity because a LCT of PID-5 trait facets 
could produce a tree structure with higher-order classes (e.g., varying trait levels) that split 
off into pairs of lower-order classes (i.e., finer-grained trait configuration). Therefore, a tree-
structure could show relations between seemingly different lower-order classes by showing 
that these are split offs from a single higher-order class. It has often been found that such 
higher-order classes are mostly determined by differences in symptom severity. Sometimes 
this is described as the “salsa model”, referring to the tendency for classes to be labelled as 
“mild” (few and/or less severe symptom), “medium” (some and/or intermediate symptoms) 
and “hot” (many and/or severe symptoms). The LCT approach allows the presentation of 
severity in a different light – severity does not only present itself by high scores on a few traits 
at the same time but also through particular trait combinations. The LCT approach can capture 
this type of severity in addition to the standard definition based on symptom frequency. 
Moreover, this approach offers more opportunities for class differentiations within classes of 
symptom severity levels. Such severity classes would then be further split into specific classes. 
For example, a high-severity class could be possibly identified, which could potentially further 
split into a subclass of individuals who are primarily characterized by high antagonism versus 
a subclass characterized by high negative affectivity. Such a way of identifying classes aligns 
with how clinicians first ascertain severity of symptoms of patients, and thereafter conduct 
a detailed follow-up with focused assessments of more specific trait constellations.

Using LCT, the current study aimed to identify a hierarchical tree typology in which community 
adolescents with similar scores on PID-5 trait facets are assigned to hierarchical classes. The 
identification of meaningful classes can aid clinicians in early detection and intervention 
of adolescent PD, potentially leading to improved theoretical frameworks and treatments 



Chapter 3

66

that are tailored to both severity but also to different trait expressions by adolescent PD 
patients. In addition to the more pathological classes that may already be captured by the 
traditional categorical DSM approach, identified classes with more intermediate or mild 
PD features could indicate longer-term risk for the development of adjustment problems. 
Thereby, identifying classes varying in profile shape and severity may add on to our knowledge 
on the broader spectrum of PD in adolescence. We sought to investigate first evidence for 
the validity of our LCT by investigating linkages between identified classes and interpersonal 
functioning. This is important, as PD-related problems in interpersonal functioning during 
adolescence may well persist into adulthood (Shiner & Tackett, 2014).

Typological studies on adolescent personality pathology
Although there are no typological studies on adolescents using the PID-5 scales, several studies 
on adolescent PD used other PD trait measures to identify typologies. Durrett and Westen 
(2005) found 10 types that resembled the categorical DSM-IV PD taxonomy in a sample of 
clinically referred adolescents. Other studies focused on specific PDs in adolescents. Studies 
examining schizotypy typologies yielded mixed results. One study identified no distinguishable 
types in community adolescents (Fossati, Raine, Borroni, & Maffei, 2007), while other studies 
found evidence for two (high vs. low levels of schizotypy) or three (having parents with 
schizotypy, with depression, or parents without psychopathology) types in at-risk adolescent 
samples (Erlenmeyer-Kimling, Golden, & Cornblatt, 1989; Tyrka et al., 1995). One study on 
Borderline PD distinguished an internalizing and externalizing type among clinically referred 
adolescents (Ramos, Canta, de Castro, & Leal, 2013). The other two studies on clinically 
referred adolescents found four BPD types – one found types with varying number of BPD 
symptoms (from no BPD symptoms to all BPD symptoms) (Slavin-Stewart, Boylan & Burke, 
2018), while the other found high-functioning internalizing, histrionic, depressive internalizing, 
and angry externalizing types (Bradley, Conklin, & Westen, 2005). For psychopathy, typological 
studies have been conducted in incarcerated boys. One of these studies found that 
psychopathy features only vary in severity, while the other found a low anxious-depressed 
and a high anxious-depressed psychopathic type (Murrie et al., 2007; Veen et al., 2011). 
 Overall, the review of typological studies on adolescent PD shows that most studies 
focused on specific PD traits and not all PDs. The one study that looked at all PDs utilized 
clinicians’ ratings of clinical adolescents based on the DSM–IV Axis II criteria (Fossati et 
al, 2007). The ten types identified in that study matched the ten DSM-IV PD diagnoses, 
but the Fossati et al. (2007) study did not provide empirical evidence on the relatedness 
between the types (e.g., comorbidity between a paranoid PD type and an antisocial PD 
type). Specifically, this study did not offer information about possible higher-order classes 
that might describe the relation between subclasses. Such information could be important 
in light of the ongoing debate on whether ten or fewer PDs should be distinguished in future 
versions of the DSM. Another important observation is that most of the typological studies 
on specific PDs ended up with types that differed mostly in symptom severity, which could 
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obscure more differentiated types that differ in PD trait configurations. Ideally, a detailed 
typology of adolescent PD should not only provide classification into broad severity classes 
but also offer a finer-grained classification system that captures more specific and subtle 
individual differences in configurations (cf. Caspi, 1998).

Lastly, typological studies can be plagued by classification inaccuracy, introducing individual 
classification errors (i.e., individuals assigned to a class may also display characteristics of 
other classes) that can lower predictive power of the classes (Asendorpf, 2006). Related to 
this, previous studies often did not account for some individuals providing a closer match 
with a particular prototype than others. To address this, a three-step adjusted procedure is 
required to adjust for classification errors inherent to typological approaches, accounting for 
classification inaccuracy, and subsequently increasing accuracy in the identification of linkages 
of classes with, for instance, interpersonal relationships (e.g., Vermunt, 2010). The adjusted 
procedure has shown to increase predictive power in studies of different psychological 
phenomena, explaining more variance in outcomes compared to an unadjusted typological 
approach (Hadiwijaya, Klimstra, Vermunt, Branje, & Meeus, 2015).

Latent Class Tree modelling
To overcome the above-mentioned limitations, we used three-step adjusted LCT modelling 
(van den Bergh et al, 2017) to identify hierarchical tree classes based on the 25 PID-5 Short-
form (PID-5-SF) trait facets in a large community sample of adolescents. To better explain 
this hierarchical tree concept, we will use an analogy with peppers. Starting at the first level 
of hierarchy, three classes can be distinguished – spicy, medium, and mild. The spicy class 
may split into scotch bonnet and habanero, the medium class may split into thai hot chili and 
tabasco, and the mild class may split into jalapeno and cayenne. Subsequently, the scotch 
bonnet may split into apple and tomato flavor notes, while habanero may split into pineapple 
and mango flavor notes, and so on. Thus, there are multiple ways in which peppers can 
branch out in a tree. In an LCT, the split procedure is repeated at the next level of hierarchical 
structure until no further splits need to be performed to increase the statistical fit of the LCT 
model to the data.

Ultimately, the end result ideally is a comprehensive hierarchical tree structure that, when 
applied to adolescent PD, would cover the spectrum from healthy to subclinical to potentially 
clinical, with more specific classes within each severity level. Particularly appealing is a 
situation in which identified classes are substantively linked (van den Bergh et al., 2017). For 
example, in our peppers analogy, both the scotch bonnet and habanero stem from a split 
within a higher-order spicy class. In a hierarchical PD typology, pairs of lower-order schizotypal 
and schizoid trait may stem from a split of a higher-order psychoticism class. Vice-versa, a 
higher-order psychoticism class is a merger of a pair of lower-order schizotypal and schizoid 
trait classes. Moreover, a tree structure can be interpreted at different levels: The highest 
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level is useful for differentiating types of peppers at varying spice levels, but the classes at 
a lower level of the tree are also useful for determining interactions with other flavors. A 
hierarchical PD tree system can also be interpreted at different levels by clinicians, thus aiding 
clinicians in the diagnostic process.

Self- and Peer-related Interpersonal (Dys)functioning and PD Trait Classes
In the present study, we not only aimed to come up with a hierarchical description of 
adolescent PD, we also aimed to establish the criterion validity of the resulting classes. 
According to interpersonal theory, the most important correlates of personality pathology 
are interpersonal (Hopwood, Wright, Ansell, & Pincus, 2013; Sullivan, 1953). Previous research 
aligns with this notion, as combined information about dysfunction in work, friendship, 
and romantic domains could be used to correctly classify adults with PD diagnoses with 
high accuracy (Beeney et al., 2018). Hence, we related the classes to self- and peer-rated 
interpersonal indices of friendships and social status. These indices reflect adolescents’ social 
functioning in their classroom (i.e., peer-rated indices were completed by classmates).

Friendships. Adolescents increasingly spend time with their peers and turn to them for 
support, making friendships critical for social development (Helsen, Vollebergh, & Meeus, 
2000; Steinberg & Morris, 2001). In studies using self-reports in non-referred samples, 
adolescents high in narcissism displayed less friendship stability in comparison to their peers 
(Wilkinson, 2014). High levels of relational aggression, a feature of narcissistic and antisocial 
PDs, also predicted decreases in friendship quality after 6 months (Banny, Heilbron, Ames, 
& Prinstein, 2011). In studies on clinically-referred adults, dimensional scores for all 10 PDs 
were significantly associated with distress in friendships and perceived conflicts with friends 
(Hengartner et al., 2014). Reported associations with friendships were generally stronger than 
those with other areas of interpersonal functioning (e.g., conflicts with partner). In college 
students, avoidant, schizotypal, antisocial, and borderline PD attributes were also associated 
with friendship insecurity (King & Terrance, 2006). While these findings among (young) adults 
thus provide promising support for the validity of PD features, they only refer to the highest 
level of the tree which mostly indicates severity.

Friendship selection can also be measured with peer nominations. Peer nominations only 
partly overlap with self-report data and allow for the computation of sociometric indices. 
Specifically, it is possible to compute the extent to which adolescents are selected as a 
friend by others, the extent to which they select others as friends, and the extent to which 
friendships are reciprocal. We are unaware of studies linking friendship selection to PID-5 
traits, but there are studies showing links with normal personality traits. In one study, higher 
levels of dimensional narcissism scores negatively predicted friendship reciprocity (Wilkinson, 
2014). In another study, extraverted adolescents were more likely to select friends, while more 
agreeable adolescents were more likely to be selected as friends (Selfhout et al., 2010). Also, 
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studies have found that relational aggression does not impact the likelihood of establishing 
reciprocal friendships in this age group (Burr, Ostrov, Jansen, & Crick, 2005; Dijkstra, Berge, 
& Lindenberg, 2011). As reciprocal relationships based on mutual commitment, friendships 
provide satisfaction for adolescents’ increasing needs for intimacy (Buhrmester, 1996; 
Erwin, 1998) and offer unique benefits such as emotional and practical support (Newcomb 
& Bagwell, 1995; Stanton-Salazar & Spina, 2005).

Social status. Besides forming high-quality peer relationships, social status is an important 
concern of adolescents. Social status is indicative of adolescents’ interpersonal standing at 
the group level (Buhrmester, 1990) and can increase their chances to receive social support 
(Cillessen & Rose, 2005). Social status is also a protective factor against aggression, loneliness, 
and internalizing problems (Keiley, Bates, Dodge, & Pettit, 2000). Previous sociometric 
research has suggested that it is relevant to distinguish between two constructs: popularity 
and social preference (Cillessen and Mayeux, 2004; Cillessen & Rose, 2005). Adolescents 
who are popular are socially influential in the peer group, and often display a mix of 
prosocial behavior as well as aggressive and manipulative behavior (Adler, 1998). In contrast, 
adolescents who are socially preferred are considered kind, cooperative, and sociable, and 
display high levels of prosocial behavior and low levels of aggression (Cillessen & Rose, 2005).

We are unaware of studies linking popularity and likeability to PID-5 traits, but there are 
studies showing links with normative personality characteristics. Narcissism predicted 
increased popularity among adolescents with modest self-esteem, but decreased popularity 
among adolescents with high self-esteem (Poorthuis, Slagt, van Aken, Denissen, & Thomaes, 
2019). Relational aggression was positively associated with perceived popularity in 
adolescents (Andreou, 2006; Rose, Swenson, & Lace, 2004). Extraversion and emotional 
stability were associated with popularity and likeability (van der Linden, Scholte, Cillessen, 
Nijenhuis, & Segers, 2010). However, conscientiousness was only negatively associated with 
popularity, while agreeableness was only positively associated with likeability. It seems likely 
that identified classes based on constellations of PID-5-SF traits are differentially associated 
with peer-nomination measures of likeability and popularity, and we will explore this in the 
current study.

The present study
The first aim of the present study was to establish a hierarchical tree of PD types in a sample 
of community-dwelling adolescents. We hypothesized to find groups of individuals ranging 
from low scores on PID-5-SF traits to medium and high scores at the top of the tree (i.e., three 
severity classes). We hypothesized that classes at a lower level of the hierarchy would consist 
of adolescents with more differentiated trait configurations (e.g., high scores on a limited 
number of particular trait facets, but low-to-medium scores on the other PID-5 trait facets).
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The second aim was to take first steps in establishing the criterion validity of the classes 
by focussing on the relationship between classes and interpersonal functioning indices of 
friendship and social status. We hypothesized classes with higher pathological trait levels 
to have more friendship-related problems (e.g., poorer friendship quality, fewer mutual 
friendship selections), and to be less popular and preferred among their peers. With expected 
one (partial) exception to this pattern, as we hypothesized adolescents with high levels of 
antagonism without necessarily having elevated scores on other trait domains to have 
friendship-related problems and be less preferred among their peers, but also to be more 
popular.

Method

Participants and Procedures
Data were collected as part of the Project-Me study on identity problems and personality 
pathology, which was approved by the local institutional review board (IRB) (EC-2015.49). Of 
the 2,190 adolescents we approached in various high schools in the south of The Netherlands, 
1,940 adolescents (52.6% girls; Mage = 14.71, SD = .77) agreed to participate. After obtaining 
passive and active consent from parents and adolescents respectively, adolescents 
independently filled out questionnaires on computers in classrooms. Graduate students 
were present to guide the process and provide instructions. Adolescents did not receive 
incentives for their participation.

Measures

Pathological personality traits
To measure the 25 pathological personality traits (with 4 items each), we used the Dutch 
translation of the 100 item PID-5-SF (De Clercq et al., 2014), which is a short version of 
the original PID-5 (Krueger, Derringer, Markon, Watson, & Skodol, 2012). One item of the 
Depressivity facet was not included in the questionnaire based on directions from the IRB, 
as it touched on suicidality. Each trait was calculated by averaging item scores. Items were 
scored on a 4-point Likert scale, ranging from 0 to 3. Almost all traits (i.e., 18 out of 25) had 
α ≥ .70. Suspiciousness, Withdrawal, Impulsivity, Irresponsibility, Preservation, Restricted 
Affectivity, and Separation Insecurity had slightly lower alpha coefficients (.58 ─ .69).

Friendship quality
The Dutch version of the Network of Relationships Inventory: Behavioral Systems Version 
(NRI-BSV) (Furman & Buhrmester, 2009) was used to measure adolescents’ perceptions of 
the quality of their relationship with their best friend, which has been shown to be a good 
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measure of friendship quality. Containing 24 items, it assesses 8 dimensions of friendship 
quality with three items each. These scales can be summarized in two higher-order factors: 
social support and negative interactions. For this study, we used the social support and 
negative interactions factors as the underlying scales were highly correlated with each other 
(see Supplementary Material for correlations). Internal consistencies of these 2 higher-order 
factors were good to excellent (.85 ≤ α ≤ .91).

Friendship selection
To measure friendship selection, we asked adolescents to nominate their best friends in their 
class (Furman & Rose, 2015). Participants could nominate as many peers in the classroom 
as they wanted. For each classroom, we calculated the proportion of classmates whom 
adolescents selected as friends (outdegree), the proportion of classmates who selected 
adolescents as a friend (how often they were selected; indegree), and the proportion of 
reciprocal (mutual) friendship selection out of the total number of possible relationships.

Social status
To measure social status, adolescents nominated their classmates based on sociometric 
questions assessing who was most liked (’people who you like the most in your class’), least 
liked (‘people who you like the least in your class’), most popular (’people who are the 
most popular in your class’), and least popular (’people who are the least popular in your 
class’). Participants could nominate as many classmates as they wanted. This method is 
commonly used to measure peer status, and has been shown to be reliable and valid (Cillessen 
& Rose, 2005). Nominations for each question were counted and divided by the number of 
students within each class (i.e., proportion scores) to control for class-size differences. To 
compute social preference, we subtracted the proportion of least liked nominations from the 
proportion of most liked nominations. Nominations are indicative of social acceptance and 
thus represent a reputational index (Newcomb & Bukowksi, 1983). To compute popularity, 
we subtracted the proportion of least popular nominations from the proportion of most 
popular nominations.

We address possible concerns that friendship selection and social preference may be highly 
similar by calculating the correlation between these variables. These values were relatively 
weak (r = 0.068-0.223), indicating that while there is some similarity, they do measure 
different aspects of peer relationships. Previous work has also shown that the two indices are 
differently related to social-emotional outcomes. Best friendship nominations are indicative 
of close, intimate social relationships, whereas “like” nominations can also be indicative of 
social acceptance and thus represent a reputational index (Newcomb & Bukowksi, 1983). 
As such, best friendship nominations are often more restricted and typically generate more 
selectivity, whereas “like” nominations can be more expansive with youths nominating peers 
more easily (see Cillessen & Marks, 2017).
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Statistical analyses
To ensure that potential classes would not be mere expressions of gender bias in the PID-
5 items, we carried out a test of configural invariance using confirmatory factor analyses. 
Satisfactory configural invariance was found, indicating that the basic PID-5 item-to-facet 
structure was similar across gender groups (see Supplementary Material for details).

As a first step in identified a hierarchical tree of personality pathology classes, we used 
an LCT biased-adjusted three-step procedure in which PID-5-SF traits were the indicators. 
LCT modelling is an extension of latent profile analysis (LPA). Beginning at the root of the 
tree, LPA determines the number of classes at the first level of hierarchy (i.e., most general 
typology of individual profiles). This is assessed by estimating multiple standard LC models 
and subsequently examining the relative improvement in fit when adding more types (van 
den Bergh, van Kollenburg, &Vermunt, 2018).

Specifically, for each class at the first level of hierarchy, we assessed whether a split into two 
subclasses improved model fit. If there was an improvement in model fit, the two subclasses 
were computed. Specifically, at a particular potential higher-level class, we first fit a 1-class 
model. This yields the log-likelihood (LL) value for the node when it is treated as a separate 
data set and independence is assumed between all variables. Subsequently a 2-class model 
is estimated. If the LL value of the model is sufficiently large (based on the BIC), the split is 
accepted and two lower-level classes are created. Each possible lower-level class is being 
compared to an overall fit for the whole sample (i.e., the BIC based on the total sample 
N). This procedure was repeated at the next hierarchical level until further splits no longer 
improved model fit. This results in a hierarchical tree typology showing how the resulting 
classes are related to one another. Of note, every split at each of the classes is judged 
individually. However, the splits at each class are not dependent. That is, whether class 1 is 
split or not has no effect on whether class 2 is split.

To test the robustness of the hierarchical tree typology, five random splits of the full sample 
were carried out, and the above-mentioned steps were repeated out to create multiple 
parallel hierarchical tree typologies. We compared the shape of these typologies to the 
original full-sample typology using profile similarity analyses.

Second, we investigated how responses on various outcome variables differed across classes. 
To do so, probabilities of belongingness to each of the classes (ranging from 0 to 1, with 
1 reflecting a perfect classification) were assessed for each respondent. There typically is 
uncertainty about the classification of almost every adolescent, as adolescents assigned to 
a class may also possess some characteristics of other classes (e.g., Asendorpf, 2006). This 
uncertainty is taken into account in the third step of the procedure by adjusting the estimated 
association between class membership and outcome variables (i.e., friendship quality and 
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selection, and social status) (Bakk, Tekle, & Vermunt, 2013). We used a Bonferroni correction 
(.05 divided by the 45 comparisons that we conducted), so only associations at p < .001 were 
considered significant.

Analyses were performed using the R package LCTpackage, based on the Latent Gold 5.1 
program (Vermunt & Magidson, 2016) for the actual parameter estimation at steps one and 
three. A detailed explanation of LCT modelling and the R code for these analyses can be found 
in the Supplementary Material.

Results
Results regarding LC model fit statistics and relative differences between the fit statistics for 
determining the number of main classes at the root of the tree are shown in Table 3.1. Based 
on the relative improvement of the BIC compared to the model with 1 class, the models with 
2 and 3 classes showed an improvement of fit of about 29% and 13%, respectively. Adding 
more classes only improved the fit marginally (i.e., adding a fourth class improved model 
fit by 6.5%, additionally adding a fifth class improved fit with 3.3%). Also, a 3-class model 
was the most interpretable, displaying the clearest pattern of differences between classes. 
Therefore, we proceeded with a solution containing three main classes. Subsequent splits 
from the main classes were determined by BIC values. If there was an improvement in fit 
(i.e., positive ΔBIC), we accepted the split. Table 3.2 reports the values of ΔBIC, ΔAIC3, ΔBV 
R, and R2

Entropy for the considered splits.

To label the classes, we investigated profile plots of the identified classes (see Figure 3.1, rest 
in Supplementary Material). To aid in labeling the classes, we took a cut-off of one standard 
deviation above the sample mean to represent elevated (high) trait levels and also compared 
the profile plots between the classes at each split to capture more subtle differences between 
the profiles. Classes were named by using previous hierarchical personality pathology and 
personality typology studies as reference (Kushner et al., 2013; Scholte et al., 2005; Wright 
et al., 2012). 

Table 3.1 
Determining parent classes at the root of the tree: Log-likelihood, BIC, and relative improvement of the 
BIC of a traditional latent class model with 1 to 5 classes

Classes -2LL BIC RIBIC

1 -72640 146348 1

2 -68621 138505 0.289

3 -67388 136237 0.132

4 -66773 135203 0.065

5 -66418 134691 0.033

Note. -2LL = log-likelihood, BIC = Bayesian information criterion, RI = relative improvement.
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Hierarchical tree structure of PID-5-SF traits
The final hierarchical tree structure of PID-5-SF traits is shown in Figure 3.2, with the root of 
the tree displayed at the top. The high, medium, and low PD-trait level classes were labeled 
based on the pattern in their profile plots, which depicted varying levels of PD-trait levels 
relative to the sample means. We will describe the remaining hierarchical tree structure by 
first focusing on the splits from the high PD-trait level class, followed by the splits from the 
medium PD-trait level class, and finally the low PD-trait level class.The high PD-trait level class 
split into classes labeled Antagonism and Emotional Instability. The Antagonism class had 
high levels of attention seeking, callousness, deceitfulness, manipulativeness, and risk taking, 
whereas the Emotional Instability class was marked by high levels of anxiousness, emotional 
lability, and separation insecurity, among others. Moving down the hierarchy, Antagonism split 
into classes labeled Detachment and Antagonistic Disinhibition, whereas Emotional Instability 
did not split further. The Detachment class had high levels of restricted affectivity, intimacy 
avoidance, distractibility, and withdrawal, while Antagonistic Disinhibition had high levels 
of hostility, attention seeking, manipulativeness, risk taking, impulsivity, and distractibility. 

Table 3.2
Information criteria per split, with split classes in the top and not split classes in the bottom rows

 ΔBIC ΔAIC3 ΔBVR Class membership 
probabilities (Mean)

Full 10100.0 10337.5 1237.9

High 558.5 677.3 101.0 0.297

Medium 812.1 930.8 84.7 0.497

Low 180.6 299.3 28.8 0.206

Antagonism 141.3 260.0 23.3 0.717

Detachment 21.5 140.2 29.4 0.591

Disagreeableness 103.8 222.5 9.38 0.651

Medium Resilients 33.2 151.9 36.2 0.839

Emotional Instability -1,26 117.5 12.48 0.349

Antagonistic Disinhibition -24,8 93.9 40.9 0.409

Detachment (2) -98,4 20.4 0.5 0.925

Detached Disinhibition -149,2 -30,5 0.02 0.075

Mild Emotional Instability -20,4 98.34 44.9 0.283

Disagreeable Insecure -15,6 103.1 11.1 0.565

Disagreeable Secure -25,9 89.9 13.5 0.435

High Resilients -141,5 -22,8 1,12 0.161

Emotional Resilients -124,3 -5,6 5,7 0.520

Blissful Resilients -84,2 34.6 17.6 0.480
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Figure 3.1. Profile plot of the high, medium, and low level classes at the root of the tree.
Note: Y-axis shows standardized mean scores. Anx = anxiousness, eml = emotional lability, hos = hostility, 
per = preservation, ra = restricted affectivity, si = separation insecurity, sub = submissiveness, anh = 
anhedonia, dep = depressivity, ina = intimacy avoidance, susp = suspiciousness, wid = withdrawal, ats 
=- attention seeking, cal = callousness, dfn = deceitfulness, grd = grandiosity, man = manpulativeness, 
dis = distractibility, imp = impulsivity, ire = irresponsibility, rpf = rigid perfectionism, rtk = risk taking, 
ecc = eccentricity, pd = perceptual dysregulation, ub = unusual beliefs.
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At the next level, Detachment split to form Detachment and Detached Disinhibition classes, 
while the Antagonistic Disinhibition did not split further. The name Detachment was retained 
as the trait profile was very similar to that of the Detachment class from the previous level 
of hierarchy. In addition to all the trait facets that the detachment class had high scores on, 
the Detached Disinhibition class also had elevated levels of distractibility and risk taking.

The medium PD-trait level class split into classes labeled Disagreeableness and Mild Emotional 
Instability. Comparing the profile plots of the two classes, the label Disagreeableness was 
given due to high levels of attention seeking, manipulativeness, distractibility, and risk 
taking. The Mild Emotional Instability class was marked by moderate levels of anxiousness, 
emotional lability, separation insecurity, and submissiveness. Moving down the hierarchy, 
the Disagreeableness class split into Disagreeable Insecure and Disagreeable Secure classes, 
whereas Mild Emotional Instability did not split further. Participants in the Disagreeable 
Insecure class were marked by high levels of attention seeking, manipulativeness, 
submissiveness, separation insecurity, and anxiousness. Disagreeable Secure adolescents 
were marked by higher levels of Disagreeable traits, but also lower levels of anxiousness, 
emotional lability, and separation insecurity.

Finally, the low PD-trait level class split into classes labeled Medium Resilients and High 
Resilients. Both classes were marked by similar trait profile configurations, depicting low 
PD-trait levels, with the High Resilients depicting even lower PD-trait levels compared to 
the Medium Resilients. Moving down the hierarchy, the Medium Resilients split into classes 
labeled as Emotional Resilients and Blissful Resilients, whereas the High resilient class did 
not split further. The name Emotional Resilients was given due to their higher levels of 
anxiousness, emotional lability, and separation insecurity compared to the Blissful Resilients 
class.

To test for replicability of the identified classes, we first split the dataset into random halves 
and examined the identified classes of the split samples (labelled Sample Splits A and B). 
We performed this procedure five times. As the nature of a hold back sample itself requires 
a very large sample, it was more practical to do random splits of the data. Robustness tests 
of the five half splits showed that the full sample hierarchical tree typology was replicable 
at the higher-order levels. We identified high, medium, and low main classes that were also 
found in the full sample. The split-offs from these three higher-order classes were also mostly 
replicable. The first split from the high and medium classes (i.e., Antagonism, Emotional 
Instability, Disagreeableness, and Mild Emotional Instability) appear to be replicable in all 5 
sample splits, the first split from the low class (i.e., Medium Resilients, and High Resilients) did 
not always happen in all sample splits. Subsequent splits from the first splits were replicable 
in some splits. For example, while Antagonism separated into Detachment and Antagonistic 
Disinhibition in some sample splits, it did not in other sample splits. Further analyses were 



3

Hierarchical Tree of Pathological Personality Traits

77

done to compare the profile similarity (i.e., shape similarity) of the classes identified in the 
full, Split A, and Split B samples. We performed this procedure for all 5 sample splits. For this 
purpose, q-correlations were calculated. In general, the majority of the replicable splits had 
high q-correlations (>.80), indicating shape similarly between the full sample and random 
splits. Output from the profile similarity analyses can be found in Table S3.3.

Criterion validity (friendship and social status)
Next, we associated the identified classes with friendship quality and selection as well as 
social status. Overall, the results seem to suggest that adolescents in the high PD-trait level 
class struggle more in peer-oriented social relations compared to those in the medium and 
low PD-trait level class. Specifically, they reported having more negative interactions, were 
less likely to select others as their best friends, had a lower proportion of mutual friendships, 
and their peers indicated that they were less preferred and popular (Table 3.3).

We subsequently examined the associations between subclasses with high PD trait levels 
and variables of friendship and social status (Table 3.4). For friendship quality, adolescents 
in the Emotional Instability class appeared to receive more social support compared to those 
in the Antagonism class. For social status, adolescents in the Antagonism class seemed to 
be more popular compared to those in the Emotional Instability class. Moving down the 
hierarchy, adolescents in the Antagonistic Disinhibition class seemed to receive more social 
support compared to those in the Detachment class. At the next level, those in the Detached 

Table 3.3 
High, medium, and low PD trait-level classes in relation friendship quality and selection, and social status

 High Medium Low Overall  

(n = 577) (n = 963) (n = 400) (n = 1940) Wald value
Variables M (SD) M (SD) M (SD) M (SD)  

Gender (% Boys) 56.6c 46.1 36.7a 47.3 19.64**

Friendship quality

Social support 3.04 (0.06) 3.19 (0.04) 3.07 (0.07) 3.12 (0.03) 4.77

Negative interactions 1.64 (0.03)bc 1.36 (0.02)ac 1.27 (0.02)ab 1.43 (0.01) 85.90**

Friendship selection

Outdegree 0.17bc 0.14a 0.18a 0.16 19.34*

Indegree 0.13 0.14 0.14 0.13 2.72

Mutual 0.08c 0.09 0.10a 0.09 11.99

Social status

Preference Z score -0.43bc 0.03a 0.23a -0.07 20.56*

Popularity Z score -0.21b 0.22a 0.09 0.06 10.90*
a Significantly different from high PD trait-level class, b Significantly different from medium PD trait-
level class, c Significantly different from low PD trait-level class. *p < .001, **p < .0001. 
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Disinhibition class appeared to be less likely to be selected as a best friend compared to those 
in the Detachment class.

We next examined the associations between subclasses with medium PD trait-levels and 
variables of friendship and social status (Table 3.5). For friendship quality, adolescents in 
the Mild Emotional Instability class seemed to report more social support and significantly 
fewer negative interactions compared to those in the Disagreeableness class. Moving down 
the hierarchy, those in the Disagreeable Insecure class seemed to report more social support 
compared to those in the Disagreeable Secure class.

Lastly, we examined the associations between subclasses with low PD trait-levels and variables 
of friendship and social status (Table 3.6). For friendship quality, Emotional Resilients reported 
having higher levels of social support compared to Blissful Resilients. No further significant 
differences in friendships and social status were found between subclasses with low PD trait 
levels.

Table 3.5
Medium PD trait-level subclasses in relation to friendship quality and selection, and social status

 Mild 
Emotional 
Instability 

Disgreeableness
 

Disagreeable 
Insecure

Disagreeable 
Secure

 

(n = 336) (n = 627) Wald 
value

(n = 354) (n = 274) Wald 
Value

Variables M (SD) M (SD)  M (SD) M (SD)  

Gender (% Boys) 19.1 61.8 55.01** 44.6 77.0 20.25**

Friendship quality

Social support 3.46 (0.07) 3.01 (0.05) 22.72** 3.28 (0.07) 2.73 (0.09) 18.81**

Negative 
interactions

1.25 (0.02) 1.44 (0.03) 27.47** 1.40 (0.03) 1.46 (0.05) 0.80

Friendship selection

Outdegree 0.18 0.17 1.22 0.16 0.18 0.75

Indegree 0.14 0.13 0.21 0.13 0.14 0.43

Mutual 0.10 0.09 0.74 0.09 0.10 0.91

Social status

Preference Z score 0.18 -0.08 2.36 0.05 -0.22 1.33

Popularity Z score -0.11 0.36 9.48 0.49 0.09 3.82

*p < .001, **p < .0001.
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Discussion

The current study aimed to derive a typology based on PID-5-SF traits using a novel 
hierarchical tree technique applied to a sample of community-dwelling adolescents. This 
technique grouped adolescents who had similar scores on PD traits into classes, and these 
classes were represented in a hierarchical tree structure. Importantly, by grouping adolescents 
with similar elevations of their PD trait configurations (level-focused), we showed that general 
patterns of covariation among traits do not apply to every single individual in the sample. 
Robustness analyses suggested that the two upper levels of the hierarchical tree structure are 
relatively replicable. The identified hierarchical classes displayed initial evidence for criterion 
validity by showing meaningful associations with adolescent-related interpersonal indices that 
included friendship and social functioning with peers, based on both self- and peer-reports.

Using LCT modelling, we identified high-risk, medium-risk, and low-risk classes at the top of 
the tree, suggesting that at least partial dimensional continuity is captured by our classes. 
Beyond that, we found specific patterns within each part of the dimensional continuum. The 
severity pattern we identified reflects high scores on a few traits at the same time. In the 

Table 3.6
Low PD trait-level subclasses in relation to friendship quality and selection, and social status

 High 
Resilients 

Medium 
Resilients 

 Emotional 
Resilients 

Blissful 
Resilients 

 

(n = 65) (n = 336) Wald 
value

(n = 173) (n = 165) Wald 
Value

Variables M (SD) M (SD)  M (SD) M (SD)  

Gender (% Boys) 31.1 38.2 0.45 16.1 61.1 21.63**

Friendship quality

Social support 3.15 (0.21) 3.06 (0.07) 0.18 3.32 (0.10) 2.79 (0.11) 11.61*

Negative 
interactions

1.15 (0.04) 1.30 (0.02) 8.60 1.27 (0.03) 1.22 (0.04) 1.27

Friendship selection

Outdegree 0.18 0.18 0.01 0.18 0.18 0.00

Indegree 0.15 0.14 0.83 0.12 0.14 2.07

Mutual 0.11 0.10 0.68 0.09 0.11 1.70 

Social status

Preference Z score 0.37 0.19 0.40 0.46 -0.10 3.73

Popularity Z score -0.002 0.11 0.19 -0.21 0.45 7.27

       

*p < .001, **p < .0001.
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high-risk classes, traits including hostility, perseveration, distractibility, and eccentricity were 
more elevated compared to the other traits. Also, we identified severity in particular trait 
combinations. While adolescents had similar scores on anxiousness in both the Antagonistic-
disinhibition and Detachment classes, those in the Antagonistic-disinhibition class scored 
higher on attention seeking, manipulativeness and risk taking, and reported higher social 
support (friendship quality) than adolescents in the Detachment class. Thus, examining 
specific patterns with a typological approach can provide additional information in the 
prediction of functioning in addition to the information provided by previous approaches 
that have been based on symptom frequency. Some of the classes in our adolescent sample 
had high but subclinical levels on particular PID-5 domains, and others resembled classes that 
were found in studies on normative personality dimensions. Within this latter category, we 
identified classes such as Antagonism, Emotional Instability, Detachment, Disagreeableness, 
and Resilients, and these classes bore resemblance to Block and Block’s (1980) personality 
types (i.e., undercontrollers, overcontrollers, and resilient personality types), which have 
been linked to the Big Five (Robins, John, Caspi, Moffitt, & Stouthamer-Loeber, 1996). For 
example, Disagreeableness and Emotional Instability resemble Block’ undercontrollers and 
overcontrollers types. We also identified classes that displayed a mix of trait configuration 
(e.g., Anatagonistic Disinhibition, Disagreeable Emotionally stable).

The classes at the root of the hierarchy suggest that there are three neighboring classes that 
span the range from normal towards pathological personality functioning. The subclasses 
lower in the hierarchy of the high PD level branch suggest that there are subclinical patterns 
that are often found in clinical samples. Indeed, some of the identified patterns were 
reminiscent of PD diagnostic clusters being distinguishable as trait profiles. The subclasses 
of the medium PD class suggest a differentiation between adolescents with medium levels 
of externalizing behaviors and medium levels of internalizing behaviors. Even though the 
medium level was not the worst functioning, adolescents might still display more than 
just normative deviant adolescent behaviors and/or emotional disturbances. For example, 
medium levels of externalizing and internationalizing have been linked to personality 
pathology and psychopathology in youth (e.g., Tackett et al, 2013; 2014). Additionally, we 
also found differential patterns in the low-risk classes, suggesting that thriving takes a different 
shape in different individuals.

The current study helps to bridge gaps between the adult sample-based literature on 
personality pathology and the literature on normative adolescent personality. The overlap 
between classes of pathological personality traits observed in adolescent and adult samples 
supports the notion that PD features emerge prior to adulthood (De Bolle et al., 2009). We 
may have identified potential high-risk groups, which could be useful for preventive purposes. 
The patterns of interpersonal dysfunction in certain classes could be helpful for professionals 
who work with youth (e.g., teachers, school counselors) in identifying specific risk groups. The 
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identification of medium risk groups in our study could also help professionals to investigate 
features of interpersonal functioning that may be protective factors preventing them from 
transitioning into higher risk groups. Lastly, examination of the differential profiles and their 
respective associations with friendship indices found in the low risk groups may aid clinicians/
psychologists in refining or creating intervention programs that could potentially improve 
friendship interaction with peers amongst adolescents with high PD features. For example, 
improving adolescents’ social skills in combination with increased interaction with their peers 
might be an avenue worth exploring.

Our results also have implications for the application of the dimensional PID-5 system. A 
hierarchical tree could aid in diagnostics by first screening at the broadest/general level (cf. 
Fossati et al., 2017) and subsequently fine-tuning to differentiate between more specific 
classes of pathology. This could aid an efficient investment of resources. The classes situated 
higher in the hierarchy were found to be more replicable and could therefore be potentially 
useful for clinicians, especially if they are meaningfully associated with psychosocial 
adjustment. We explored this potential in relation to the current findings. As the classes 
lower in the hierarchy were less replicable, we are more cautious in our interpretation.

Criterion validity
As a first test of criterion validity, we associated the identified classes with indices of 
interpersonal functioning (friendship and social status). In line with interpersonal theory 
(Hopwood et al., 2013; Sullivan, 1953) and our expectations, we found that adolescents 
in the high PD trait-level class scored higher on negative interactions and were also less 
preferred and popular with their peers. Contrary to our expectations, however, adolescents 
in the high PD-trait level class were not less likely to be selected as a best friend by others. 
This somewhat resembles previous studies that have shown that aggressive children tend 
to have just as many friends as non-aggressive children do (see Deptula & Cohen, 2004). A 
possible explanation may be that they were selected by peers who were similar in terms of 
personality and/or who also experienced social difficulties. This process is often referred to 
as default selection, which suggests that people choose certain friends because of a lack of 
(better) alternatives (Deptula & Cohen, 2004). More direct evidence (e.g., using social network 
analysis) is needed to substantiate this notion.

The PD-like subclasses showed the expected specific patterns of friendship and social status. 
We found that adolescents in the Antagonism class were more popular than those in the 
Emotional Instability symptomology class. Individuals that are antagonistic engage more 
often in risky and antisocial behaviors, and these personality traits are often linked to high 
popularity in adolescence (Dijkstra, Cillessen, Lindenberg, & Veenstra, 2010). Also, low 
popularity has been longitudinally associated with internalizing problems, such as anxiousness 
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and withdrawal (Bell-Dolan, Foster, & Christopher, 1995; Eggum-Wilkens, Valiente, Swanson, 
& Lemery-Chalfant, 2014).

Our findings for classes with medium levels of PD traits also confirmed our expectations, as 
we found that adolescents in the Disagreeableness class reported more negative interactions 
with peers than those in the Mild Emotional Instability class. This finding aligns with previous 
research in which low agreeableness was associated with relatively high levels of aggression 
and inattentiveness in social interactions (e.g., Scholte et al., 2005). In contrast, adolescents 
in the low risk subclasses were overall very well adjusted, and significant differences in 
interpersonal functioning might therefore have been hard to detect.

Thus, overall the between-class differences in friendship quality, social status, and friendship 
selection were in line with our expectations based on previous research. Our findings 
therefore provide first evidence for the criterion validity of at least some of the identified 
classes, although additional validation criteria are likely necessary to differentiate between 
all of the identified classes.

Strengths, limitations, and future studies
This study had a number of strengths, including the use of a large adolescent community 
sample as well as the use of multiple measurement methods that were not limited to self-
reports (i.e., peer nominations). LCT modelling allowed us to examine profiles of traits that 
cluster within people, and arranged the identified profiles in a hierarchical tree. Moreover, the 
current study addressed the issue of individual classification errors that can lower predictive 
power of the classes in previous typological studies.

There were a number of limitations. Due to the nature of the LCT approach, it could be 
the nature of each split may lead to similar identified classes. Identification of classes 
appeared be more replicable on the higher part of the tree and mixed in the lower levels. 
Also, identified classes and their associations with external variables were exploratory in 
nature and potentially sample-specific or specific to the Dutch adolescent context, so they 
should be examined in other community and clinical samples. According to contemporary 
integrative interpersonal theory, the most important expressions of personality pathology 
are interpersonal (Hopwood, Wright, Ansell, & Pincus, 2013). Previous research aligns with 
this notion, reporting that dysfunction in work, friendship, and romantic domains combined 
were able to correctly classify adults with PD diagnoses with high accuracy (Beeney et al., 
2018). Future studies could include interpersonal functioning with a romantic partner to 
establish further construct validity of the classes, as romantic relationships may also play an 
important role during adolescence (Shulman & Scharf, 2000). Previous studies even suggest 
that reports on romantic dysfunction may be more useful than reports on peer dysfunction in 
ascertaining the presence or absence of a PD (Beeney et al., 2018), although these studies did 
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not focus on adolescents. Other validation outcomes, such as family relations and academic 
functioning, might contribute evidence for more fine-grained distinctions between classes. 
Importantly, future work could examine if the classes are clinically meaningful, demonstrating 
predictive validity in terms of treatment indication and prognosis.

Conclusion
The current study complements previous hierarchical studies on PD traits by grouping 
individuals rather than PD traits. We identified a hierarchical tree typology of PD trait classes 
and show how some classes were differentially related to various aspects of an important 
manifestation of personality pathology: interpersonal functioning. Our hierarchical tree classes 
were consistent with previous factor-analytic work, but also represent a complementary 
approach. The classes at the root of the hierarchy suggest three neighboring classes that 
span the range between normal and pathological personality, and the classes lower in the 
hierarchy suggest that there are subclinical variants of patterns that are often found in 
clinical samples. The identified classes demonstrated initial evidence for criterion validity by 
showing meaningful relations with indices of interpersonal functioning. Our hierarchical PD 
tree typology may represent potential groups of risk and resilience that could be useful for 
preventive purposes.
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Supplementary Material

Table S3.1
Correlations among the Network of Relationships Inventory: Behavioral Systems Version scales

Scales 1 2 3 4 5 6 7

1.Seeking safe haven

2.Seeking safe base .717*

3.Providing safe haven .903* .711*

4. Providing safe base .698* .902* .732*

5.Companionship .503* .510* .520* .510*

6.Conflict .021 .012 .038 .017 .006

7.Criticism -.051 -.049 -.036 -.049 .006 .609*

8.Antagonism .005 .005 .015 .005 .0122 .685* .692*

* p < .01

Latent class tree analysis
A major disadvantage of typological approaches is that these are often plagued by low 
predictive power due to individual classification errors. Specifically, individuals assigned to a 
class may also display features of other classes (Asendorpf, 2006). As such, individuals may 
be inaccurately assigned, leading to classification errors. By not adjusting these errors, there 
is low predictive power, constraining the association found between identified classes and 
external variables (e.g., interpersonal functioning). Therefore, adjustment for classification 
errors in typological approaches is necessary. Recent innovations in statistical models to 
overcome such problems have applied an adjusted procedure in which classification errors 
are adjusted for, and therefore yield models with increased predictive power (Bakk, Tekle, 
& Vermunt, 2013).

The adjusted latent class analysis (LCA) approach is frequently used to identify classes. 
However, it is often problematic when applied to a dataset with a large number of variables 
and/or participants, which may lead to the identification of a large number of selected classes. 
Such classes are difficult to interpret and it is not known how the classes relate to each 
other. To address these issues, adjusted latent class tree (LCT) modeling, an extension of LCA, 
imposes a HTT on the identified latent classes (van den Bergh et al., 2017). LCT has some 
similarities to the bass-ackward approach in factor analysis, in which a hierarchy of factors 
is identified by splitting off more specific traits from more broad traits (Goldberg, 2006). 
However, LCT is a person-centered approach, whereas the bass-ackward approach is variable-
centered. Also, it is similar to cluster analysis (Pulkkinen, 1996) and q-factor analysis (Scholte, 
Lieshout, Wit, & Aken, 2005) procedures adopted by previous studies, in which clusters of 
individuals were identified out of bigger clusters. However, a distinct advantage compared 
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to these approaches is that LCT not only identifies groups of individuals, but also adjusts for 
classification error (Bakk et al., 2013).

Profiles Plots of the classes (full sample)

Figure S3.1. Profile plot of the high level subclasses.
Note: Y-axis shows standardized mean scores. Anx = anxiousness, eml = emotional lability, hos = hostility, 
per = preservation, ra = restricted affectivity, si = separation insecurity, sub = submissiveness, anh = 
anhedonia, dep = depressivity, ina = intimacy avoidance, susp = suspiciousness, wid = withdrawal, ats 
=- attention seeking, cal = callousness, dfn = deceitfulness, grd = grandiosity, man = manpulativeness, 
dis = distractibility, imp = impulsivity, ire = irresponsibility, rpf = rigid perfectionism, rtk = risk taking, 
ecc = eccentricity, pd = perceptual dysregulation, ub = unusual beliefs.
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Figure S3.2. Profile plot of the high level subclasses.
Note: Y-axis shows standardized mean scores. Anx = anxiousness, eml = emotional lability, hos = hostility, 
per = preservation, ra = restricted affectivity, si = separation insecurity, sub = submissiveness, anh = 
anhedonia, dep = depressivity, ina = intimacy avoidance, susp = suspiciousness, wid = withdrawal, ats 
=- attention seeking, cal = callousness, dfn = deceitfulness, grd = grandiosity, man = manpulativeness, 
dis = distractibility, imp = impulsivity, ire = irresponsibility, rpf = rigid perfectionism, rtk = risk taking, 
ecc = eccentricity, pd = perceptual dysregulation, ub = unusual beliefs.

Figure S3.3. Profile plot of the high level subclasses.
Note: Y-axis shows standardized mean scores. Anx = anxiousness, eml = emotional lability, hos = hostility, 
per = preservation, ra = restricted affectivity, si = separation insecurity, sub = submissiveness, anh = 
anhedonia, dep = depressivity, ina = intimacy avoidance, susp = suspiciousness, wid = withdrawal, ats 
=- attention seeking, cal = callousness, dfn = deceitfulness, grd = grandiosity, man = manpulativeness, 
dis = distractibility, imp = impulsivity, ire = irresponsibility, rpf = rigid perfectionism, rtk = risk taking, 
ecc = eccentricity, pd = perceptual dysregulation, ub = unusual beliefs.
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Figure S3.4. Profile plot of the medium level subclasses.
Note: Y-axis shows standardized mean scores. Anx = anxiousness, eml = emotional lability, hos = hostility, 
per = preservation, ra = restricted affectivity, si = separation insecurity, sub = submissiveness, anh = 
anhedonia, dep = depressivity, ina = intimacy avoidance, susp = suspiciousness, wid = withdrawal, ats 
=- attention seeking, cal = callousness, dfn = deceitfulness, grd = grandiosity, man = manpulativeness, 
dis = distractibility, imp = impulsivity, ire = irresponsibility, rpf = rigid perfectionism, rtk = risk taking, 
ecc = eccentricity, pd = perceptual dysregulation, ub = unusual beliefs.
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Figure S3.5. Profile plot of the medium level subclasses.
Note: Y-axis shows standardized mean scores. Anx = anxiousness, eml = emotional lability, hos = hostility, 
per = preservation, ra = restricted affectivity, si = separation insecurity, sub = submissiveness, anh = 
anhedonia, dep = depressivity, ina = intimacy avoidance, susp = suspiciousness, wid = withdrawal, ats 
=- attention seeking, cal = callousness, dfn = deceitfulness, grd = grandiosity, man = manpulativeness, 
dis = distractibility, imp = impulsivity, ire = irresponsibility, rpf = rigid perfectionism, rtk = risk taking, 
ecc = eccentricity, pd = perceptual dysregulation, ub = unusual beliefs.

Figure S3.6. Profile plot of the low level subclasses.
Note: Y-axis shows standardized mean scores. Anx = anxiousness, eml = emotional lability, hos = hostility, 
per = preservation, ra = restricted affectivity, si = separation insecurity, sub = submissiveness, anh = 
anhedonia, dep = depressivity, ina = intimacy avoidance, susp = suspiciousness, wid = withdrawal, ats 
=- attention seeking, cal = callousness, dfn = deceitfulness, grd = grandiosity, man = manpulativeness, 
dis = distractibility, imp = impulsivity, ire = irresponsibility, rpf = rigid perfectionism, rtk = risk taking, 
ecc = eccentricity, pd = perceptual dysregulation, ub = unusual beliefs.
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Figure S3.7. Profile plot of the low level subclasses.
Note: Y-axis shows standardized mean scores. Anx = anxiousness, eml = emotional lability, hos = hostility, 
per = preservation, ra = restricted affectivity, si = separation insecurity, sub = submissiveness, anh = 
anhedonia, dep = depressivity, ina = intimacy avoidance, susp = suspiciousness, wid = withdrawal, ats 
=- attention seeking, cal = callousness, dfn = deceitfulness, grd = grandiosity, man = manpulativeness, 
dis = distractibility, imp = impulsivity, ire = irresponsibility, rpf = rigid perfectionism, rtk = risk taking, 
ecc = eccentricity, pd = perceptual dysregulation, ub = unusual beliefs.

Gender invariation
To ensure that certain classes are not mere express of gender bias in the PID-5 items, we 
carried out configural invariance using Confirmatory Factor Analyses. The item-to-facet model 
(Table S2) for girls and boys had close to acceptable fit. Therefore, the item-to-facet structure 
was similar across gender. This conclusion is further supported by the RMSEA index that was 
≤.08. Thus, we found evidence for satisfactory configural invariance.

Table S3.2
Confirmatory Factor Analyses of the PID-100 item-to-facet structure

 χ² df CFI RMSEA (90% CI)

Item-to-facet structure (98 items to 25 facets) 10428.932*** 4283 .900 .027 (.027-.028)
   

Configural invariance   

Boys 7359.561*** 4307 .886 .028 (.027-.029)

Girls 7953.348*** 4307 .895 .029 (.028-.030)

Note: χ² = Chi-Square; df = degrees of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean 
Square Error of Approximation and 90% Confidence Interval.
*** p < .001.
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Robustness analyses

Table S3.3
Shape similarity: Q-correlations between the full sample, Split A and Split B

Full vs A Full vs B A vs B

High .92/1/1/1/1 .93/1/1/1/1 .99/.99/.99/.99/.99

Medium .94/1/1/1/1 .90/1/1/1/1 .99/1/1/1/1

Low 1/.40/.99/.99/1 1/.42/1/.99/1 .99/.93/.98/.98/.99

Antagonism 1/1/.91/1/.97 .99/1/1/1/1 .98/.99/.90/.99/.96

Emotional Instability .99/-.16/.93/.99/.99 .99/-.17/.99/.99/.99 .97/.99/.90/.95/.98

Detachment -/-/.97/.99/.95 .97/-/.93/.97/.91 -/-/.97/.99/.93

Antagonistic-disinhibition -/-/.86/.95/.80 .97/-/.28/.82/.70 -/-/.45/.87/.69

Detachment .97/-/-/-/-

Detached-disinhibition .39/-/-/-/-

Disagreeableness 1/1/.98/1/.97 1/1/1/1/1 .99/.98/.98/.99/.99

Mild-emotional instability 1/0.3/.93/.95/.99 1/.29/.95/.96/.95 1/.97/.96/.99/.99

Disagreeable-insecure .87/-/-/.99/-

Disagreeable-emotionally stable .83/-/-/.95/-

Medium resilients 1/-/.91/1/- 1/.99/1/-/- .99/-/.88/-/-

High resilients .99/-/.93/.99/- .97/.99/.98/-/- .92/-/.88/-/-

A = first split, B = second split, full = full sample.
1st split/2nd split/3rd split/ 4th split/5th split.
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R code for Latent Class Tree Analysis
rm(list)
##### Initialize ####
#### To install the LCTpackage from github
# library(devtools)
# install_github(“MattisvdBergh/LCT”)
library(LCTpackage)

# some other packages
library(foreign)
library(qgraph)
library(igraph)
library(png)
library(beepr)

# source(“C:/Users/Huub/Documents/Git/LCT/R/ExploreTree.R”)

# setwd to the analysis directory (line below works only in Rstudio)
setwd(dirname(rstudioapi::getActiveDocumentContext()$path))
source(“ExploreTree.R”)

# location of the Latent Gold 5.1 program
LG = “C:/Users/jbergh/Documents/LatentGOLD5.1/lg51.exe”

# Read the data
DataRec = read.spss(“25facetsrecodedWithEV6_2.sav”, header = TRUE, to.data.frame = TRUE)
DataRec = read.spss(“25facetsrecoded_7nov2018.sav”,
header = TRUE, to.data.frame = TRUE)

# Make factors of the variables, so they are seen as ordinal
itemNames = colnames(DataRec)[2:26]
DataRec[itemNames] = sapply(DataRec[,itemNames], function(x){as.factor(x)})
keepVar = colnames(DataRec)[27:ncol(DataRec)]

today <- Sys.Date()
nameResultLCT = paste0(“Tree3_”, format(today, “%d-%m-%y”))

##### cross validate ####
nDat = nrow(DataRec)

set.seed(1234)
sampA = sample(1:nDat, nDat/2, replace = FALSE)
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sampB = (1:nDat)[-sampA]
nameResultLCTa = paste0(“Tree3a_”, format(today, “%d-%m-%y”))
nameResultLCTb = paste0(“Tree3b_”, format(today, “%d-%m-%y”))

# Built a tree starting with 3 classes
Results3a = LCT(Dataset = DataRec[sampA,],

LG = LG,
resultsName = nameResultLCTa,
itemNames = itemNames,
maxClassSplit1 = 3,
nKeepVariables = length(keepVar),
namesKeepVariables = keepVar, sep = “;”)

Results3b = LCT(Dataset = DataRec[sampB,],
LG = LG,

resultsName = nameResultLCTb,
itemNames = itemNames,
maxClassSplit1 = 3,
nKeepVariables = length(keepVar),
namesKeepVariables = keepVar, sep = “;”)

dirTreeResults = paste0(getwd(), “/Results”, nameResultLCT)
save(Results3a, Results3b, file = paste0(“ResultsLCT3ab_”,

format(today, “%d-%m-%y”), “.Rdata”))

##### conditional means ####
EV = Results3a$splitInfo$EV
rownames(EV)
# decide wich question you want
q1 = EV[1:7,]

# function to compute the mean
compMean = function(question){

apply(question, 2, function(x){sum(x * 1:length(x))})}

# use the function for an item
compMean(q1)
# make a list with the rownumbers of each item (here are 3 examples)
itemInd = list(1:7,

8:14,
15:21)

# empty matrix to fill
condMeans = matrix(,nrow = length(itemInd), ncol = ncol(EV))
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colnames(condMeans) = colnames(EV)
rownames(condMeans) = 1:length(itemInd)

# Start a loop that runs along the length of itemInd (how many items are there?)
for(idxItems in seq_along(itemInd)){

# take the relevant item
question = EV[itemInd[[idxItems]],]
# compute the mean
condMeans[idxItems,] = compMean(question)
# make the names correct
rownames(condMeans)[idxItems] = strsplit(
rownames(EV)[itemInd[[idxItems]][1]],
“\\.”)[[1]][1]

}

# condmeans contains the conditional means
condMeans

##### Complete Tree Analysis ####
# Built a tree starting with 3 classes
Results3 = LCT(Dataset = DataRec,

LG = LG,
resultsName = nameResultLCT,
itemNames = itemNames,
maxClassSplit1 = 3,
nKeepVariables = length(keepVar),
namesKeepVariables = keepVar, sep = “;”)

dirTreeResults = paste0(getwd(), “/Results”, nameResultLCT)
# save(Results3, file = paste0(“ResultsTempLCT3_”,

# format(today, “%d-%m-%y”), “.Rdata”))
# load(“ResultsTempLCT3_13-11-18.Rdata”)

step3C = exploreTree(resTree = Results3,
LG = LG,
sizeMlevels = c(2, rep(1, length(keepVar)–1)),
dirTreeResults = dirTreeResults,
ResultsFolder =
paste0(nameResultLCT, “_3step”),
Covariates =
keepVar,
mLevels =
c(“ordinal”, rep(“continuous”, length(keepVar)–1)),
analysis = “dependent”)
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save(Results3, step3C,
file = paste0(“Results_”,

format(today, “%d-%m-%y”), “.Rdata”))

### make interaction ####
head(DataRec)
genderGirls = ifelse(DataRec$gender == “G”, 1, 0)
genderBoys = ifelse(DataRec$gender == “B”, 1, 0)

IntGirls = DataRec[,keepVar[-1]] * genderGirls
IntBoys = DataRec[,keepVar[-1]] * genderBoys
colnames(IntGirls) = paste0(keepVar[-1], “_G”)
colnames(IntBoys) = paste0(keepVar[-1], “_B”)

DataRecInt = cbind(DataRec, IntGirls, IntBoys)
keepVar2 = colnames(DataRecInt)[27:ncol(DataRecInt)]
nameResultLCTint = paste0(“Tree3int_”, format(today, “%d-%m-%y”))

Results3int = LCT(Dataset = DataRecInt,
LG = LG,
resultsName = nameResultLCTint,
itemNames = itemNames,
maxClassSplit1 = 3,
nKeepVariables = length(keepVar2),
namesKeepVariables = keepVar2)

dirTreeResults = paste0(getwd(), “/Results”, nameResultLCTint)

step3Cint = exploreTree(resTree = Results3int,
LG = LG,
sizeMlevels = c(2, rep(1, length(keepVar2)–1)),
dirTreeResults = dirTreeResults,
ResultsFolder = paste0(nameResultLCTint, “_3step”),
Covariates =
keepVar2,
mLevels =
c(“ordinal”, rep(“continuous”, length(keepVar2)–1)),
analysis = “dependent”)

save(Results3int, step3Cint,
file = paste0(“ResultsInt_”,

format(today, “%d-%m-%y”), “.Rdata”))

load(“Results3stepWithNewVariablesInt.Rdata”)
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Abstract

Adolescents with schizotypal personality disorder (STPD) features such as odd thinking 
and bizarre fantasies may have difficulty developing effective life narratives. Their 
autobiographical memories likely will include aberrant, stressful experiences that are 
difficult to integrate into a cohesive, healthy sense of self. Moreover, these adolescents are 
likely to face relationship difficulties with both family members and peers who typically 
play an important role in narrative identity formation. We examined the link between STPD 
features and narrative identity in adolescence. Dutch community-dwelling adolescents, 125 
with high-STPD features and 1,417 with low-STPD features, wrote life narratives about a 
turning point in their lives. These narratives were coded for a variety of features including 
the theme of agency, self-event connections, redemption sequences, and Cluster A- and 
STPD-like symptom descriptions. We found that the turning point narratives of adolescents 
with high STPD trait levels were significantly less likely to be agentic and redemptive, but 
more likely to contain Cluster A and STPD-like symptom descriptions than the narratives 
of adolescents with low STPD trait levels. However, there were no significant associations 
of STPD trait levels with self-event connections. All the findings were robust and 
consistent. The current study demonstrated that early-emerging personality disturbances 
may manifest themselves in aspects of personality other than traits—specifically, in 
the narratives young people are developing about important experiences in their lives. 
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Andy is a 15-year old boy who tends to keep to himself. At school, when his teacher checks 
in with him, Andy often speaks about a place populated with goblins and dragons—a place 
where he wards off attackers with his sword. While his classmates are hanging out together 
during breaks, he often sits in the corner, vividly daydreaming about his imaginary sword 
fights. He feels different from his peers, as if he is “not on the same side” as them, and this 
feeling sometimes intensifies into a strong sense of uniqueness. Andy avoids his classmates 
because he suspects that they are talking about him, given their constant whispering and 
glancing around him. Andy is deeply uncomfortable being around others and struggles 
to communicate and socialize effectively with his peers. At times, he cannot point to any 
personal values, preferences, or interests he may have.

Similar to Andy, some adolescents exhibit psychotic-spectrum behaviors or schizotypal 
personality disorder (STPD) traits, including odd and magical thinking, preoccupation with 
bizarre fantasies, and social interaction deficits (Asarnow, 2005; Esterberg, Goulding, & Walker, 
2010). There are compelling theoretical reasons to hypothesize that the process of identity 
development may be disturbed for such youth. During adolescence, most young people begin 
constructing a life story that weaves together their significant autobiographical memories 
into a broader sense of narrative identity (McAdams, 2001). However, adolescents with odd 
thinking and bizarre fantasies may face difficulties with the process of identity formation, in 
part because their autobiographical memories will include aberrant, stressful experiences that 
are difficult to integrate into a cohesive, healthy sense of self (cf. Chadwick, 2007; Klimstra & 
Denissen, 2017). Beyond that, parents and peers play an important role in narrative identity 
formation for teenagers (McLean & Jennings, 2012); adolescents who display odd and bizarre 
thinking and fantasies are likely to face relationship difficulties with both family members and 
peers, which in turn may make it even more challenging for such youth to create a firm sense 
of narrative identity. There is preliminary empirical evidence suggesting that “intermediate” 
expressions of STPD (i.e., those that are on a spectrum with psychotic experiences but 
that do not reach clinical levels) may be associated with disturbances in identity, including 
deficits in a sense of personal agency and a person’s basic sense of identity (Nelson & Yung, 
2009). The current study aims to build on this earlier research by investigating features that 
uniquely characterize the personal turning point narratives of community adolescents with 
high STPD trait levels, compared to adolescents with low STPD trait levels. In doing so, we aim 
to broaden our understanding of STPD features in adolescence by linking them with another 
important aspect of personality development, namely the development of narrative identity.

Previous empirical research has placed little focus on the possible links between STPD traits in 
adolescence and the emergence of identity disturbance. Yet identity difficulties are considered 
a central feature of STPD; DSM-5 Section III lists several identity difficulties among the core 
manifestations of STPD (APA, 2013, p. 769): “confused boundaries between self and others; 
distorted self-concept; emotional expression often not congruent with context or internal 
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experience.” There is some limited evidence that, among nonclinical adolescents, STPD traits 
are associated with identity difficulties (Demir, Dereboy, & Dereboy, 2009), and that identity 
difficulties predict the later emergence of schizophrenia-spectrum disorders (Parnas, Carter, 
& Nordgaard, 2014). However, these studies have measured identity disturbances using 
questionnaires, which may not tap into the full range of individual disturbances in self and 
identity. Adopting a narrative approach allows for the examination of adolescents’ identities 
in their own words and at a more integrative level of analysis, broadening our understanding 
to include narrative themes that may be associated with adolescents’ emerging STPD traits 
(cf. Roe & Davidson, 2005).

Narrative Identity and STPD
Identity can be conceptualized as a narrative that weaves together an internalized and 
evolving story of the self (McAdams, 2001). As young people create such life narratives, they 
develop their own unique understanding of their past, present, and future, and they create 
a sense of personal unity out of their diverse life experiences (Singer, 2004). Life narratives 
organize the autobiographical memories that are especially important and relevant to a 
person’s sense of self (McAdams, 2001). By mid-adolescence, teenagers are able to connect 
their past experiences to their present selves by developing narratives about critical life 
events, such as turning points—specific episodes in an individual’s life story in which that 
person experienced a significant change in the understanding of the self (see Habermas & 
Reese, 2015, for a review). Adolescents develop turning point narratives about a wide range 
of experiences—including their relationships with family and peers, their encounters and 
achievements in school and extracurricular activities, and their exploration of the broader 
world.

While it is common for adolescents to engage in fantasy and imagination, they normally do 
less of this when they grow older (Bartels-Velthuis, van de Willige, Jenner, Van Os, & Wiersma, 
2011; Kelleher et al., 2012). However, some adolescents develop more pathological, odd 
versions of such tendencies, and these tendencies exist on a continuum with the clinical 
syndrome of STPD (Bartels-Velthuis et al., 2011; De Clercq, Verbeke, De Caluwé, Vercruysse, 
& Hofmans, 2017). Adolescents who experience odd or magical thinking, strange perceptual 
experiences, suspiciousness toward others, and social withdrawal may find it especially 
difficult to integrate their autobiographical memories into their emerging sense of self. Bury 
(1982) coined the term “biographical disruption” to describe a phenomenon in which a person 
encounters difficulty trying to integrate disturbing, stressful experiences (such as medical 
illness) into a life narrative in a healthy way. Youth with high levels of STPD traits routinely 
encounter aberrant, disturbing experiences that would be difficult to integrate into their 
emerging life stories. Specifically, STPD traits may operate as a biographical disruption when 
adolescents search for a way to explain the meaning of their unusual experiences and begin 
to attach negative meanings to their pathological trait tendencies (e.g., Lysaker & Buck, 2007). 
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With time, the STPD traits may become a significant and negative part of an adolescent’s 
identity. As noted earlier, because youth with high levels of STPD traits often struggle in their 
relationships with family members and peers, they cannot fall back on those relationships 
for help in creating a more positive narrative sense of self.

Researchers and clinicians working with patients with schizophrenia spectrum disorders, which 
include STPD, have highlighted this potential link between STPD and problematic narrative 
identity. Many decades ago, Bleuler (1950) noted that patients with schizophrenia spectrum 
disorders report having a disturbed sense of self—an unsettling feeling that they “can’t catch 
up with themselves” or that they “have lost their individual self” (p. 143). In fact, Bleuler 
considered these identity disturbances as fundamental symptoms of schizophrenia spectrum 
disorders. Case studies of patients with schizophrenia spectrum disorders have shown that 
metacognition-oriented psychotherapy, which focuses on enriching autobiographical memory, 
has been successful in decreasing delusional symptoms and increasing growth of narrative 
capacity (Lysaker et al., 2005; 2007). Extending this line of research, the current study is the 
first to focus on identifying features of turning point narratives that distinguish community 
adolescents with high STPD trait levels from adolescents with low STPD trait levels.

Features of Narrative Identity that May Be Associated with STPD Traits
Although autobiographical memories are private and unique to each individual, it is possible 
to study patterns in these narratives that emerge across individuals (McAdams, 2001: McLean 
et al., in press). Researchers have quantified a wide variety of narrative features – from the 
emotional tone of the story, to the connections a narrator makes between a past event and 
the present self, to the overarching themes of the narratives. Recent work has explored 
the underlying structure of these narrative features (McLean et al., 2019). This research 
suggests that the underlying structure of these disparate features comprises three categories: 
1) features indicating autobiographical reasoning (i.e., the narrator creates connections 
or meaning in the story, e.g., exploratory processing, self-event connections); 2) features 
delineating structure (the formal arrangement of the narrative to provide a coherent story, 
e.g., coherence); and 3) features that correlate with the underlying motivational and affective 
themes that are important to the narrator (e.g., agency, communion; McLean et al., 2019). 
In the current study, we collected stories provided by a sample of community adolescents 
describing a turning point in their lives, and we examined these for narrative features that 
seem theoretically linked with STPD. Due to the relative lack of research in normative samples, 
in the following we review evidence from studies linking schizophrenia-spectrum disorders 
and narrative identity.

One motivational and affective theme that likely is related to STPD traits is agency. The 
narrative theme of agency pertains to the autonomy of the storyteller. In highly agentic 
narratives, individuals affect their own lives, initiate changes on their own, and exert some 
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degree of control over the course of their experiences (Adler et al., 2017). Theorists have 
indicated that many symptoms of schizophrenic syndromes, including STPD traits, may be 
due to a disruption in the sense of self as a result of abnormalities in consciousness (Sass 
& Parnas, 2003). This disrupted sense of self might lead to a weakened sense of awareness 
and action, a problem potentially captured by the narrative theme of agency. For example, 
STPD patients sometimes report auditory hallucinations that involve a voice describing the 
patient’s current thoughts and actions. This occurs when the patient fails to recognize the self 
as producing the internal speech, and misperceives the voice as being intrusive and external 
(Sass & Parnas, 2003). In such a case, STPD individuals might experience themselves as being 
subjected to the control of forces that are perceived as external. Consistent with this, Moe 
and Docherty (2013) found that schizophrenia patients scored lower than bipolar patients 
and controls in agency-related scales, even when levels of psychiatric symptoms and overall 
functioning were controlled.

Another domain that might be impaired with high levels of STPD traits is autobiographical 
reasoning. Autobiographical reasoning refers to the reflective process of linking the self to life 
experiences in a narrative (Habermas & Bluck, 2000). At the basic level of autobiographical 
reasoning, narrative identity is developed through ascertaining connections between past 
events and the self (e.g., “this event made me more confident of myself”). This is termed 
a self-event connection (McLean, 2008). Self-event connections involve making explicit 
associations between specific life experiences and the development of the self, and play a 
role in the “reasoning” about the past. That is, self-event connections provide the individual 
with a sense of sameness, continuity, and coherence. In contrast, individuals with STPD 
traits are often disorganized and incoherent in their thoughts, speech, and attention (Sass 
& Parnas, 2003), which might be reflected in disturbed aspects of self-event connections in 
their narrative identities. Consistent with this, Raffard et al. (2010) found that individuals with 
schizophrenia made fewer self-event connections than did controls.

When constructing life stories, individuals sometimes employ narrative strategies, such as the 
creation of redemption sequences. In these sequences, individuals make narrative meaning 
out of personal experiences that involve a significant transformation in affect from negative 
to positive. In other words, redemption is a narrative strategy in which individuals who have 
experienced a difficult life event end their narrative with a positive evaluation (McAdams, 
2001). In order to redeem a negative event, some reasoning is required, or else the story 
would make little sense. For example, someone might conclude a narrative about their 
father’s death by explaining how this event has led them to spend and treasure their time with 
their loved ones. Redemption might therefore be a hybrid construct that shares components 
of motivational and affective themes and autobiographical reasoning (McLean et al., 2019). 
Redemption sequences, which require affective processing of personal narratives, might 
be disrupted in individuals with STPD traits, given their dysregulated emotional processes. 
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Consistent with this, research has shown that elevated levels of STPD are associated with 
higher negative affectivity and lower positive emotionality (Myin-Germeys, van Os, Schwartz, 
Stone, & Delespaul, 2001).

Finally, adolescents’ narratives may include specific symptom descriptions reflecting the 
presence of particular psychological symptoms. Youth’s narratives may involve important 
themes, such as features of particular disorders that may become a part of their identity 
content (Klimstra & Denissen, 2017). In the present study, Cluster A-like symptom descriptions 
might potentially appear in the narratives of adolescents with higher levels of STPD traits. 
Previous research has shown that, in comparison with controls, individuals with higher levels 
of schizotypal traits met more criteria for Cluster A PD symptoms (Bolinskey et al., 2015). 
Therefore, the current study examined the presence of Cluster A-like symptom descriptions 
in youth’s narratives, including both psychotic-like symptoms representing the presence of 
abnormal material (i.e., positive symptoms) and symptoms representing the absence of 
normal social and affective experiences (i.e., negative symptoms). Moreover, we specifically 
coded for the presence of content expressing STPD-like symptoms in adolescents’ narratives 
(e.g., odd behavior, peculiar beliefs, lack of friends). It was of interest to examine whether 
STPD content appeared in the turning point narratives of youth with high levels of STPD traits, 
to determine whether the narrative content was consistent with the youth’s self-reported 
traits.

The present study
The aim of the present study was to identify features that uniquely characterize personal 
turning point narratives of community adolescents with high levels of STPD traits, compared 
with adolescents with low levels of STPD traits. The defining characteristic of a turning point 
is that the event is perceived as significant to the adolescent, which provides opportunities 
for perceived autonomy and agency as well as self-reflection, as indicated by self-event 
connections and redemption. Therefore, we tapped into these aspects of narrative identity 
to investigate an important psychological correlate of dimensional conceptualizations of PDs. 
We aimed to provide an important perspective on STPD features in a non-clinical sample 
of adolescents, particularly in relation to normal-range identity processes. Specifically, we 
examined the presence of agency, self-event connections, redemption, Cluster A-like symptom 
descriptions, and STPD-like symptom descriptions in the adolescents’ turning point narratives, 
as well as the linkages between these narrative features and the presence of high levels of 
STPD traits.

We based our hypotheses on theoretical work on identity disturbance in STPD and reported 
relationships between these narrative features and schizophrenia in clinical samples. 
Specifically, we hypothesized that the turning point narratives of adolescents who have high 
STPD trait levels would be characterized by lower levels of agentic themes, lower numbers 
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of self-event connections, and fewer redemption sequences, as well as by the presence of 
more Cluster A and STPD-like symptom descriptions, relative to adolescents who have low 
STPD trait levels.

Method

Participants and Procedures
Data for this study were collected as part of the Project-Me study of identity problems and 
personality pathology in adolescents. We approached various high schools in the south of The 
Netherlands, with a number of schools declining to collaborate. A total of 2,130 adolescents 
were approached, of which 91.2% of the adolescents gave consent to participate. A total 
of 1,542 adolescents (56.5% girls; Mage = 14.73 years, SD = .75) provided both personality 
pathology and narrative identity data. Passive and active consent were obtained from 
parents and adolescents, respectively. Subsequently, adolescents independently filled out 
questionnaires and wrote their life narratives on computers during class time. Participants 
who were unable to finish were given a login code to complete the measures at home. 
Graduate students were present to guide the process and provide instructions. Adolescents 
did not receive incentives for their participation. The study was approved by the local 
institutional review board (IRB) (EC-2015.49).

Measures
Schizotypal personality disorder traits. STPD trait scores were computed from the items of 
the Dutch translated Personality Inventory for DSM-5 Short Version (PID-5-SF) (De Clercq 
et al., 2014) of the original Personality Inventory for DSM-5 (PID-5; Krueger et al., 2012). 
The PID-5 was developed to assess pathological personality trait manifestations as a set of 
continuous dimensions that had been identified across multiple earlier studies of pathological 
personality traits. The PID-5-SF assesses 25 trait facets (e.g., restricted affectivity, perceptual 
dysregulation), with four items each and on a 4-point Likert scale ranging from 0 (very false 
or often false) to 3 (very true or often true). Previous research has shown that the PID-5 traits 
cover the DSM-IV categorical PD constructs reasonably well (e.g., Hopwood, Thomas, Markon, 
Wright, & Krueger, 2012). To compute STPD trait scores, we based it on the Alternative Model 
for PDs (AMPD) in DSM-5. The model proposes that the trait facets associated with STPD 
are the following: perceptual dysregulation (e.g., “It’s weird, but sometimes ordinary objects 
seem to be a different shape than usual”), unusual beliefs and experiences (e.g., “Sometimes 
I can influence other people just by sending my thoughts to them”), eccentricity (e.g., “Others 
seem to think I’m quite odd or unusual”), restricted affectivity (e.g., “I don’t get emotional”), 
withdrawal (e.g., “I don’t like spending time with others”), and suspiciousness (e.g., “I 
suspect even my so-called “friends” betray me a lot”) (APA, 2013). The facets perceptual 
dysregulation, unusual beliefs and experiences, and eccentricity had acceptable internal 
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consistency (α ≥ .70), while restricted affectivity, withdrawal, and suspiciousness had slightly 
lower alpha coefficients (.59 – .63). To calculate each pathological personality facet trait, we 
took an average of the item scores (scores ranging from 0 to 3) belonging to their respective 
scale (APA, 2013). To ascertain the level of STPD features of each adolescent, we followed 
the approach used in previous studies (e.g., Miller, Lauren, Lynam, & MacKillop, 2015): We 
first calculated the mean score of each of the STPD-related facets, and then took the mean 
score of these 6 trait facet scores.

Narrative identity. To assess narrative identity, we asked participants to write about a turning 
point in their lives. A turning point was defined as an episode in an individual’s life story 
during which that person experienced a significant change in their understanding of the self. 
Participants were asked to describe the event, including what happened, when it happened, 
who was involved, what they were thinking and feeling, why the experience was significant, 
and what the experience may say about them. Following previous studies (e.g., McLean & 
Breen, 2009), instructions for the narrative prompt were modified from McAdams’ guided 
autobiography instructions (McAdams, 2006), making them more suitable for adolescents.

The turning point narratives were coded in three steps for the following four dimensions: 1) 
agency, 2) self-event connections, 3) redemption, and 4) STPD-like symptom description. First, 
based on existing coding manuals, the coders discussed the use of the coding system with a 
subset of narratives. Thereafter, coding manuals were adapted to fit the current data. Second, 
training sessions for research assistants were held using these already coded narratives. Third 
and finally, the remaining narratives were coded by trained coders (blind to the hypotheses 
of the study) who met regularly (after coding 50 narratives) to reach consensus on divergent 
codes. Table 4.1 presents sample narratives that are composites of several narratives from 
participants and illustrates how each sample narrative would be coded on each of the relevant 
dimensions. Coding manuals can be found in the Supplementary Material.

Agency. Narratives high in agency are fundamentally concerned with the autonomy of the 
individual (McAdams & McLean, 2013). This theme is related to the degree to which people 
internalize their actions, reflect on them, and engage in them with a full sense of choice. This 
achievement may come through self-insight, a greater sense a sense of control, or a feeling 
of increased power. This theme is coded only when it pertains to the author of the narrative. 
It is coded on a scale from 0 (individuals are completely powerless, all action is motivated by 
external powers) to 4 (individuals are able to affect their own lives, initiate changes on their 
own, and achieve some degree of control over the course of their experiences). Agency was 
coded by two raters, whose assessment converged with each other (ICC = .79).

Self-event connections. A self-event connection was defined as a point in a story where the 
individual links a certain part of an event to a permanent aspect of themselves (Pasupathi, 
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Table 4.1
Examples of Turning Point Narratives and Their Coding on the Relevant Themes

Example turning point narrative Agency 
score

Self-event 
connection 
score

Redemption 
score

Redemption-
np score

STPD 
symptom 
description

(0 or 1) (0-4) (0 or 1) (0 or 1) (0 or 1)

“I was told that I had to go to a class 
of a lower level, because my grades 
were bad. I was very annoyed by 
this. It made me realize that school 
has a big influence on what I can do 
with my life in the future. I became 
more serious at school and noticed 
that my grades have improved.”

4 1 1 1 0

“My grandmother passed away 
from cancer. I heard it when I 
came home from school. I felt sad 
because my grandfather and I were 
really close. It changed me in the 
sense that I know that everyone 
will die at some point and that 
I also should expect this a little. 
Every time when people talk about 
cancer, I get tears in my eyes. Since 
then I know that I want to become 
an oncologist.”

2 1 1 1 0

“My parents were divorced and 
years later my father got a new 
girlfriend in another city and we 
had to move there. I was excited 
about it at first, but when it got 
closer to the move, it got harder 
and harder to leave. When I finally 
moved, I went through a hard time 
and I still find it equally difficult. I 
got a pet cat later on, and felt less 
lonely and better”

0 0 0 1 0

“I often keep to myself and keep 
my contact with other classmates 
to a minimum. I was walking home 
from school one day, I was sure 
I saw man cycling towards me. 
As I got closer, I realized that the 
man disappeared. I thought it was 
strange. Since then I often feel that 
someone is around, even though I 
mostly go everywhere alone.”

0 0 0 0 1

Note. The examples presented here are composed of parts of narratives by two or three adolescents 
about a similar event. Changes were also made to guarantee anonymity.
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Mansour, & Brubaker, 2007). To be coded accordingly, there needed to be an explicit 
connection to which the rater could refer as evidence. Examples of self-event connections 
are linking events to aspects of personality, one’s self-worth or well-being, personal growth, 
values, behavior, emotional states that continue after the experience, life vision, hobbies, 
career, and coping. Only connections that referred to the current self were coded as self-
event connections. Connections with an aspect of the self that was later changed again were 
not coded. Each narrative was coded by three coders for the absence (0) or presence (1) of 
self-event connections. Inter-rater reliability was good (Fleiss k = .67).

Redemption. We coded redemption in two alternative ways. For the first—simply called 
“redemption”—the event had to contain an explicit transformation in the narrative from a 
decidedly negative-affect state to a decidedly positive-affect state, with the positive affect 
being connected to the negative event (McAdams, 2001). The negative state of the event 
had to be explicit and had to change into a decidedly positive outcome or evaluation. For the 
second—called “redemption-np” for negative to positive—we followed McLean and Breen 
(2009)’s definition and coded redemption when the beginning of the story was negative and 
the end of the story was positive. In contrast to the other redemption coding, the negative 
to positive turn need not be from the same event. We refer to this type of redemption as 
“redemption-np” from here on. Each narrative was coded by three raters for the absence (0) 
or presence (1) of redemption of both types. Inter-rater reliability was acceptable for both 
redemption (Fleiss k = .52) and redemption-np (Fleiss k = .65).

Cluster A-like and STPD-like symptom description. We examined whether Cluster A-like 
symptom descriptions were present in the narratives provided by our adolescent sample. 
Using the DSM-5 symptom criteria as reference, two raters coded narratives for presence (1) 
or absence (0) of Cluster A-like features (i.e., psychotic-like features and negative symptoms). 
Specifically, Cluster A-like symptom description was coded as present should the adolescent 
express it in their narratives (e.g., “I would rather be alone most of the time”, “I find it hard 
to interact with my other classmates”, or “I was sure I saw a woman in the distance, but saw 
no one when I looked again.”). This was coded reliably by two raters (Cohen’s k = .64).

We also coded specifically for STPD-like symptom descriptions. Using the DSM-5 symptom 
criteria as reference, two raters coded narratives for the presence (1) or (absence (0) of 
STPD-like features (i.e., peculiar beliefs or magical ideas, strange/eccentric behavior, unusual 
perceptual experiences, no close friends). These were coded with moderate reliability by two 
raters the first round (Cohen’s k = .52). Thereafter, the coders discussed the discrepancies in 
coding, refined the codebook, and coded for STPD-like features again. This procedure resulted 
in good reliability between the two raters (Cohen’s k = .67).
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Creation of high- and low-scoring STPD groups
In order to examine the relations between different levels of STPD symptoms and features 
of narrative identity, we created a discrete variable indicating high or low levels of STPD 
traits. For this variable, the cut-off of the highest 7% of the scores of STPD traits was used 
to classify adolescents with higher levels of STPD features. Thus, a total of 125 adolescents 
were included in a group with high levels of STPD features, and 1,417 adolescents were in 
a group with lower (i.e., low to moderate) levels of STPD features. This cut-off approach is 
consistent with previous analyses that also investigated subclinical STPD features or psychotic-
like expressions in adolescents (Dominguez, Wichers, Lieb, Wittche, & van Os, 2011), and is 
congruent with the mean prevalence rate of STPD features in community adolescents found 
in a meta-analysis (Kelleher et al, 2012). Following Dominguez et al. (2011), we conducted 
sensitivity analyses by using more and less conservative cut-offs of the highest 5% and 
15% of the scores of STPD traits, respectively. Lastly, we conducted a couple of robustness 
tests, in which analyses were carried out using STPD trait scores as a continuous variable, as 
well as using high vs low STPD level groups as dependent variables. For all of the analyses, 
bootstrapping (n = 1,000) was used.

Results

Demographic data are presented in Table 4.2. There were no significant differences between 
adolescents with high levels versus lower levels of SPZD features with regards to gender, age, 
or narrative word count.

We also followed previous narrative research (e.g., Adler, Chin, Kolisetty, & Oltmanns, 2012) 
and examined the relationship between word count of the narratives and themes of agency, 
self-event connections, redemption, redemption-np, and Cluster A and STPD-like symptom 
description. Word count was not significantly correlated with agency (r = -.05, p = .052). 
However, in contrast with previous studies that found no association between word count 
and narrative themes (Dunlop & Tracy, 2013; Raffard, D’Argembeau, Lardi, Bayard, Boulenger, 
& van der Linden, 2010), word count was modestly significantly correlated with self-event 
connections (r = .22, p < .01), redemption (r = .19, p < .01), redemption-np (r = .18, p < .01) , 
Cluster A-like (r = .07, p < .01), and STPD-like (r = .07, p < .01) symptom descriptions. Therefore, 
we controlled for word count in subsequent analyses involving self-event connections, 
redemption, redemption-np, and Cluster A and STPD-like content.

Adolescents with high versus low levels of STPD traits: Comparisons of narrative agency, 
self-event connections, redemption, and Cluster A and STPD-like symptom descriptions To 
examine differences between adolescents with high versus low levels of STPD traits on the 
various features of the turning point narratives, we conducted a set of analyses comparing 
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adolescents in the two groups. First, we ran an analysis of variance (ANOVA) examining 
differences in narrative agency. Second, we ran a series of analyses of covariance tests 
(ANCOVAs) examining differences in self-event connections, redemption, redemption-np, and 
Cluster A- and SPZD-like symptom descriptions, controlling for word count. The results of these 
analyses are presented in Table 4.2. Consistent with predictions, narratives of adolescents 
with high levels of STPD features included fewer agentic themes (F = 16.32, p < .001, ηp

2 = 
.010), fewer redemption sequences (F = 5.02, p = .024, ηp

2 = .003), fewer redemption-np 
sequences (F = 5.91, p = .009, ηp

2 = .004), and greater presence of Cluster A-like (F = 25.59, 
p < .001, ηp

2 = .016) and STPD-like (F = 48.39, p < .001, ηp
2 = .030) symptom descriptions in 

comparison with the narratives of adolescents with lower levels of STPD features. However, 
contrary to predictions, there were no significant differences in the presence of self-event 
connections between the two groups (F = 0.56, p = .454. ηp

2 < .001).

Specificity, sensitivity, and robustness analyses
We conducted an additional specificity test for the theme of Cluster A- and STPD-like 
symptom description. The purpose was to examine whether Cluster A- and STPD-like symptom 
descriptions were more likely to be associated with STPD traits than with the other nine DSM-
5 PDs. Continuous average scores were first calculated for all 10 PDs, which were based on 
the AMPD. Four PDs were not included in the AMPD, so we followed the DSM-5 Personality 
and Personality Disorder Work Group’s previous specifications for scoring the deleted 

Table 4.2
Comparisons of Groups of Adolescents with High and Lower Levels of STPD Features: Demographic 
Data and Narrative Dimensions of Agency, Self-Event Connections, Redemption, Cluster A-Like Symptom 
Descriptions, and STPD-like Symptom Descriptions

High levels of STPD 
features 
(N = 125)

Lower levels of STPD 
features
(N = 1,417)

Test results comparing 
the two groups

Mean (SD) Mean (SD)

% girls 56.0% 56.7% χ² = .021, p = .89

Age (years) 14.78 0.84) 14.73 (.74) t = -.64, p = .52

STPD scores 1.53 (.20) .63 (.33) t = -30.21, p < .001***

Word count 135.53 (84.89) 120.62 (80.63) t = -1.97, p = .058

Agency 2.05 (1.26) 2.42 (.95) F = 16.32, p < .001***

Self-event connections .45 (.50) .46 (.50) F = .56, p = .454

Redemption .12 (.33) .19 (.39) F = 5.02, p = .024*

Redemption-np .24 (.43) .34 (.47) F = 5.91, p = .009***

Cluster A .09 (.28) .02 (.14) F = 25.59, p < .001**

STPD .10 (.31) .01 (.11) F = 48.39, p < .001**

*p < .05, **p < .01, ***p < .001
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PDs based on the AMPD (dependent: anxiousness, separation insecurity, submissiveness; 
histrionic: attention seeking, emotional lability, manipulativeness; paranoid: hostility, 
intimacy avoidance, unusual beliefs and experience, suspiciousness; schizoid: anhedonia, 
intimacy avoidance, restricted affectivity, withdrawal). The results of these specificity tests 
are presented in Table 4.3. Using two logistic regression analyses, scores of all 10 PD trait 
groups (independent variables) were associated with the presence of Cluster A- and STPD-
like symptom descriptions (dependent variables). Compared to the other PDs, STPD was 
significantly more likely to be associated with Cluster A-like (OR = 7.50, p = .009) and STPD-like 
(OR = 27.70, p < .001) symptom descriptions reported in the narratives.

Sensitivity analyses, in which more and less conservative cut-off values for the levels of STPD 
traits were used, showed largely similar results when we examined relations between STPD 
symptoms and narrative features, though there were some differences (see Table 4.4). For the 
more conservative 5% cut-off, adolescents with higher levels of STPD features had narratives 
that had lower levels of agency (F= 8.69, p = .003, ηp

2 = .006) and redemption-np (F = 5.75, p 
= .017, ηp

2 = .004), as well as higher presence of Cluster A-like (F= 28.57, p < .001, ηp
2 = .018) 

and STPD-like symptom description (F= 68.88, p < .001, ηp
2 = .043). However, there were no 

group differences on the theme of redemption (F = 1.59, p = .21, ηp
2 < .001) and self-event 

connections (F = .031, p = .86, ηp
2 < .001). For the less conservative 15% cut-off, adolescents 

with higher levels of STPD features had narratives that again had lower scores on the theme 

Table 4.3
Specificity Test for the Presence of Cluster A-like and STPD-like Symptom Material in Narratives: 
Comparison Among All 10 PD Groups

 Cluster A-like content  STPD-like content

Odds ratio Standard Error p-value Odds ratio Standard Error p-value

STPD 7.50 .83 .007** 27.70 .90 <.001**

SPD .14 1.53 .179 .14 .08 .069

PPD 2.41 .91 .306 2.41 1.45 .692

BPD .32 1.25 .347 .58 1.03 .594

ASPD .69 .99 .705 .77 .84 .769

NPD .30 .70 .061 .31 .68 .087

HPD 2.06 .71 .295 1.99 .73 .372

APD 4.23 1.43 .293 8.27 1.33 .112

DPD .91 .66 .899 .49 .65 .277

OCPD 2.11 .96 .428 1.07 .92 .942

STPD = Schizotypal PD, SZPD = Schizoid PD, PPD = Paranoid PD, = BPD = Borderline PD, ASPD = 
Antisocial PD, NPD = Narcissistic PD, HPD = Histrionic PD, APD = Avoidant PD, DPD = Dependent PD, 
OCPD = Obsessive-Compulsive PD.
** p < .01
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of agency (F = 16.61, p < .001, ηp
2 = .011) as well as higher presence of Cluster A-like (F = 

38.19, p < .001, ηp
2 = .034) and STPD-like symptom descriptions (F = 45.81, p < .001, ηp

2 = 
.029). However, with this cut-off, no significant differences were found for redemption-np (F 
= 3.04, p = .08, ηp

2 = .002). As was true in the main analysis, there were also no differences in 
redemption (F = .50, p = .48, ηp

2 = .000) or self-event connections (F = 1.79, p = .18, ηp
2 = .001).

To ascertain the robustness of the above-mentioned associations, we conducted further 
analyses with STPD trait scores as a continuous variable. Using linear regression analyses, 
we used STPD trait scores as the dependent variable, and agency, self-event connections, 
redemption, redemption-np, and Cluster A- and STPD-like symptom descriptions as 
independent variables. The purpose was to compare the results from this approach with 
the dichotomous STPD trait levels approach we used before. Our results were analogous: 
Higher STPD trait scores were associated with lower agency (β = -.04, p < .001, R2 = .01) and 
redemption-np (β = -.052, p < .05, R2 = .01) but higher Cluster A-like (β = .33, p < .001, R2 = 
.02) and STPD-like symptom descriptions (β = .52, p < .001, R2 = .04). There were no significant 
associations of the continuous STPD trait scores with self-event connections (β = .004, p = 
.845, R2 = .006) or redemption (β = -.02, p = .448, R2 = .007) (Table 4.4).

Finally, we conducted additional analyses on the STPD groups with 7% cut-off scores. Switching 
around the independent and dependent variables compared to the above-mentioned 
analyses, logistic regression analyses were conducted in which we used a categorical variable 
for STPD traits (higher versus lower) as a dependent variable. The results were identical: 

Table 4.4
Sensitivity Tests using 5% and 15% Cut-offs for Scores of STPD Traits; Robustness Tests using STPD Trait 
Scores as Continuous Variable and STPD Groups as Dependent Variable

Sensitivity analyses Robustness analyses

High levels 
of STPD 
features 
5% cut-off

Low levels 
of STPD 
features
5% cut-off

High levels 
of STPD 
features 
15% cut-off

Low levels of 
STPD features 
15% cut-off

STPD 
continuous 
scores

STPD 
features  
(high vs. low 
7% cut-off)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) β Odds ratio

Agency 2.08 (1.28) 2.41 (.96)** 2.13 (1.20) 2.43 (.94)** -.04** .69***

Self-event 
connections

.47 (.50) .46 (0.50) .43 (0.50) .46 (.50) .004 .89

Redemption .14 (.35) .18 (.39) .17 (.38) .18 (.39) -.02 .54*

Redemption-
np

.23 (.42) .33 (.47)* .29 (.45) .33 (.47) -.052* .58*

Cluster A .11 (.32) .02 (.14)*** .09 (.29) .02 (.13)*** .33*** 4.21**

STPD .14 (.35) .01 (.11)*** .08 (.27) .01 (.10)*** .52*** 8.56***
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Lower agentic scores (OR = .69, p < .001), absence of redemptive events (OR = .54, p = .032), 
absence of redemptive-np events (OR = .58, p = .014) and the presence of Cluster A-like (OR 
= 4.21, p = .001) and STPD-like symptom descriptions (OR = 8.56, p < .001) were significantly 
more likely to be found in adolescents with higher levels of STPD features compared to 
those with low levels of STPD features. As before, there were no differences on self-event 
connections between the two groups (OR = .89, p = .55) (Table 4). Thus, the key findings were 
consistent across almost all of the analyses conducted. This illustrates the robust connections 
between STPD traits and lower agency themes, lower rates of redemption sequences, and 
higher Cluster A and STPD symptom descriptions.

Discussion

Although theoretical work suggests that identity disturbances may occur in individuals 
with STPD, and that STPD traits are linked with identity problems in adults, no previous 
studies have explored narrative identity in adolescents with milder STPD traits. The current 
study addressed this gap in the literature by examining whether STPD traits in a sample of 
community adolescents were associated with several features of the youth’s turning point 
narratives. We found that the identity narratives of adolescents with high levels of STPD 
traits were significantly lower in the theme of agency and in the presence of redemption 
sequences, but more likely to contain Cluster A- and STPD-like symptom descriptions, than the 
narratives of adolescents with low levels of STPD traits. However, there were no differences 
in the presence of self-event connections across the two groups. All the findings were robust 
and consistent, as indicated by bootstrapped analyses as well as specificity and sensitivity 
analyses.

The turning point narratives of adolescents with high levels of STPD traits mainly revolved 
around difficult experiences at school as well as other challenging life experiences. At times, 
the youth with high STPD trait levels included social interaction difficulties or perceptual 
aberrations in their narratives. For example, the following composite statements created 
from the narratives of adolescents with high levels of STPD features illustrate the kinds of 
content seen in these narratives:

“When I was younger, I sometimes saw strange people standing in my room similar to ghost-
like figures. At times, they talked to me. I was often unable to sleep and had nightmares.”

“If it is not necessary to be around people, I often prefer to sit alone at home by myself. I 
am not social at all.”
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This narrative content was echoed in our results: Adolescents with high levels of STPD traits 
wrote turning point narratives that were more likely to include Cluster A- and STPD-like 
symptom descriptions than did the adolescents with low levels of STPD traits. This suggests 
that these Cluster A- and STPD-like experiences may be salient events for adolescents as they 
begin to create their emerging sense of identity (Klimstra & Denissen, 2017). In other words, 
such psychotic-like experiences may not simply be a feature of emerging STPD, but may also 
be an element of such adolescents’ emerging narratives about their own lives.

The turning point narratives of adolescents with high levels of STPD traits differed in ways 
beyond just the presence of more explicit Cluster A- and STPD-like content. Specifically, 
their narratives differed from those of youth with lower levels of STPD traits in that their 
narratives were characterized, on average, by lower levels of the themes of agency and 
redemption. First, the adolescents with high STPD trait levels appeared to have difficulties 
seeing themselves as active agents in their stories. Specifically, in our study, these adolescents 
described themselves as having less control over the course of their actions, awareness, 
or daily life. This finding was in line with a previous study on schizophrenia that assessed 
themes of agency in spontaneous narratives (Moe & Docherty, 2014). Outside of research 
on narratives, agency has been noted as a core difficulty in schizophrenia in the fields of 
cognitive neuroscience (Gallagher, 2000) and cognitive psychology (Kircher & Leube, 2003). 
Given that the theme of agency significantly differentiated non-clinical adolescents with 
higher levels of milder STPD traits from their peers, this may indicate that disturbed agency is 
a prominent feature of emerging STPD-like traits. A lower sense of agency may be important 
in the emergence of STPD symptoms in adolescence because it is during adolescence that 
youth work toward a sense of greater autonomy in their lives (Erikson, 1968). A lower sense 
of self-agency may make it harder for youth with higher levels of STPD traits to begin to 
chart course of their lives independently. Youth who are experiencing STPD traits may also 
experience increasing difficulty in taking control over their lives, leading to a lower sense of 
agency and self-efficacy.

Second, in line with a previous study on schizophrenia (Berna et al., 2011), adolescents with 
high levels of STPD-like traits also had trouble redeeming and transforming the emotional 
content of their stories. They were less likely to include redemption sequences in their turning 
point experiences—sequences where a negative event or emotion was transformed into 
something positive. Our findings suggest that emotional processes may be dysregulated 
among adolescents with increased levels of STPD traits, potentially disrupting the redemption 
process. It is also possible that youth with STPD traits may genuinely encounter fewer 
experiences in which negative experiences turn positive, given that STPD symptoms are 
associated with early experiences of adversity (Shiner & Tackett, 2014). STPD symptoms in 
early adulthood are predicted by retrospective reports of early abuse, neglect, and general 
household dysfunction (Afifi et al., 2011). Likewise, low SES predicts the maintenance of 
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STPD symptoms from adolescence through adulthood, in part through its effects on trauma, 
high stress, and problematic parenting (Cohen et al., 2008). Even if youth with high levels 
of STPD traits have experienced greater adversity, their narrative expressions of redemption 
sequences in their turning point events may still be relevant for their well-being. Narrative 
interpretations of negative life events are likely to shape well-being beyond the experience 
of adversity itself.

Lastly, contrary to a previous study on schizophrenia examining a patient sample between 
18 and 59 years old (Raffard et al, 2010), adolescents with high levels of STPD traits in our 
study did not make fewer self-event connections. In other words, they had no difficulties in 
creating coherent links between past experiences and the current self. This could possibly be 
due to the young age of our sample and the likelihood that they experienced milder levels 
of STPD traits. Likely, the adolescents with high levels of STPD traits were not displaying the 
severe disorganization and incoherence experienced by older adults with schizophrenia. As 
such, autobiographical reasoning and coherence were also not disrupted to an extent that 
would impact the capacity for identifying self-event connections. Taken together, our results 
suggest that, despite their reduced agency and redemptive abilities, adolescents with high 
levels of STPD traits were, on average, still able to make explicit associations between specific 
turning point experiences and the development of the self at the time of recall.

Implications
The identification of difficulties in particular features of narrative identity may have important 
implications for our understanding of STPD traits in adolescents. While there is theoretical 
work on the relations between identify difficulties and STPD traits (APA, 2013; Benzi & 
Madeddu, 2017), only a handful of studies have looked at identity difficulties as an important 
feature associated with STPD traits. Focusing on pathological identity features, these studies 
have measured clinical components of identity difficulties with questionnaires or rating scales. 
These measures target identity “symptoms” (e.g., disturbed stream of consciousness, self-
demarcation) that may not be appropriate or present in community adolescents and/or those 
with lower STPD trait levels. In contrast, a narrative approach, or any normative approach to 
identity, might not only be more relevant for all adolescents during this developmental period, 
but may be also more sensitive in detecting milder STPD-like problems. As such, the narrative 
approach to identity provides a rich source of information that represents an adolescent’s 
point of view and could be useful for preventive purposes. For example, the ability to identify 
difficulties in agency and redemption as well as the presence of Cluster A- and STPD-like 
symptom descriptions in an adolescent’s narrative identity could aid professionals (e.g., 
teachers, counselors) in early detection among adolescents needing help or attention. This 
could be translated into targeting identity features that an adolescent may be struggling with 
and that may render adolescents especially vulnerable for experiencing STPD-like symptoms.
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Beyond this, the narrative identity approach has broader implications for the personality 
pathology literature. The alternative DSM-5 model suggests that PDs are characterized by 
pathological personality trait levels as well as lower levels of personality functioning, of 
which identity is one element (APA, 2013). Personality goes beyond just personality traits 
to include the development of narrative identity (e.g., McAdams & Pals, 2006), and it is 
therefore possible that early-emerging personality disturbances may manifest themselves 
in the narratives young people are developing. Therefore, examining narrative identity may 
advance our understanding of the relationship between normal personality and personality 
pathology by broadening the aspects of personality that are considered to be relevant in the 
emergence of personality disorders (Shiner, 2009).

Strengths, limitations, and future studies
This study had a number of strengths, which included the use of narrative identity data in 
addition to self-report data. Typically, identity studies have used self-report data to measure 
identify difficulties, which can be biased by self-representation and social desirability biases. 
While such biases can also plague life stories, narratives allow researchers to examine the 
subjective meaning an adolescent personally makes from their own life experiences. In 
addition, we had narrative identity data on a large community adolescent sample, giving 
us statistical power to detect small effects. The results obtained were also robust. However, 
our findings may be sample specific, and further studies in adolescent samples should be 
conducted to replicate our findings. It is still remarkable, though, that we found unique 
difficulties in different features of the turning point narratives of adolescents with high STPD 
traits.

Extending these results, it may be worthwhile to look into additional normative 
conceptualizations of identity when examining associations with personality pathology (for 
a review, see van Doeselaar, Becht, Klimstra, & Meeus, 2018). Furthermore, we collected 
only self-reported STPD symptoms rather than formal PD diagnoses ascertained through 
clinical interviews; it would be worthwhile to determine whether the life narratives of 
adolescents meeting criteria for a PD (as ascertained through interview) differ from those of 
other adolescents. Finally, because the study design was cross-sectional, it did not allow us to 
assess the directionality of the relationship between problematic features of narratives and 
STPD traits. Therefore, future studies could use a longitudinal design for examining within-
person associations of narrative identity with STPD traits over time.

Conclusion
The current study provides evidence that the turning point narratives of adolescents with high 
levels of STPD traits are more likely than those produced by adolescents with lower STPD traits 
to be characterized by lower levels of the themes of agency and redemption, but more likely 
to contain Cluster A- and STPD-like symptom descriptions. However, the two groups did not 
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differ in their tendencies to make self-event connections. Our findings suggest that it may be 
fruitful to examine identity disturbance in young people with STPD, particularly utilizing the 
narrative approach to identity, but also considering other approaches to normative identity 
development. Examining the development of life narratives in adolescents with PD symptoms 
has the potential to yield a richer and more complex understanding of how problematic 
personality development emerges during this critical period of development.
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Supplementary Material

Coding Manual 
Agency 

Original coding manual by: Adler, J. M., Skalina, L. M., & McAdams, D. P. (2008). The narrative 
reconstruction of psychotherapy and psychological health. Psychotherapy Research, 18, 719-
734. doi:10.1080/10503300802326020

Narratives high in agency are fundamentally concerned with the autonomy of the protagonist. 
Highly agentic narratives describe protagonists who can affect their own lives (Lysaker), 
initiate changes on their own (Adler, Skalina, & McAdams), and who achieve some degree 
of control over the course of their experiences (McAdams’ status/victory). This theme is 
related to the degree to which people internalize their actions, reflect on them, and engage in 
them with a full sense of choice (Deci & Ryan’s Self-Determination Theory). This achievement 
may come through self-insight, gaining a sense of control, or a feeling of increased power 
(McAdams’ self-mastery). The theme of agency bears some relationship to internal locus of 
control (Rotter), but it is not identical; for example, if someone feels that they are responsible 
for everything in their life, but they are failing at all of them, they might be rated as high in 
internal locus of control, but low in agency. This theme should be coded only as it pertains 
to the protagonist of the narrative, not other characters.

● Code 0-4, where 4 = highest agency

0  Protagonist is completely powerless, at mercy of circumstances; all action is motivated by  
external powers; or narrative is not written in first person (rare).

1  Protagonist is somewhat at the mercy of circumstances, with primary control of the plot 
at the  hands of external powers.

2  Recorded where there is no code-able language pertaining to the theme of agency (quite 
rare), or when narrative displays both agentic and non-agentic elements.

3  Protagonist is minimally at the mercy of circumstances, with the majority of the control 
of the  plot in the hands of the protagonist.

4  Protagonist is agentic, able to affect their own lives, initiate changes on their own, and 
achieves some degree of control over the course of their experiences; may or may not 
include description of some struggle to achieve agentic status.
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Additions to the original coding manual:
• There really needs to be an indication that someone scores low on agency to score a 0 or 

a 1 (the protagonist’s feelings or behavior are negatively affected by the circumstance).
• If there is a change in agency, you code the current situations.
• If the protagonist states to have the intention to behave agentic next time this indicates 

agency. However, only an intention is not enough to code a 4, it could be a 3. To code a 4, 
the protagonist has to state that he/she behaved agentic.

• Also, note in a different code whether you code a 2 because of (1) a mix of agentic and 
non-agentic elements or (2) a lack of information on agency.
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Self-event connections

Original coding manual by Pasupathi lab, University of Utah
Described in: Pasupathi, M., Mansour, E., & Brubaker, J. R. (2007). Developing a life story: 
Constructing relations between self and experience in autobiographical narratives. Human 
Development, 50, 85-110. doi:10.1159/000100939

The text in the coding manual presented here is also based on an adaptation of this original 
coding manual by Kate C. McLean as used in: Lilgendahl, J. P., & McLean, K. C. (2019). Narrative 
identity processes and changes in well-being across the transition to college: A contextualized 
approach. Manuscript submitted for publication.

A self-event connection is defined as any point in the narrative when the reporter links some 
aspect of the event to some enduring aspect of the self that transcends the specifics of the 
experience (i.e., temporary feeling states). There must be an explicit connection, which the 
coder can point to for evidence. Examples of self-connections include connecting events to 
aspects of personality, one’s self-worth or well-being, personal growth, values, behavior, 
emotional states that last beyond the experience, outlook on life, hobbies/career, coping, or 
external generalizations about the world. The coding of self-event connections will involve 
two steps:

Step 1: Identify each causal connection within the narrative (there may be zero or several). Self-
event connections are explicit statements connecting the event to the broader understanding 
of self (e.g., I became more confident; this shows how extraverted I am). A second, third, etc. 
connection should be about either another event or another aspect of the self.

Step 2: Indicate for each self-event connection you identified which one of the following 
four types it is.

1) Explain/Illustrate: The event is explained by or illustrates some trait or quality that I 
possess. That is, this experience happened the way it did because I (am this type of 
person, have this type of goal, have this type of skill). Or, this experience demonstrates 
or shows that I am this kind of person, possess this type of goal, etc.

2) Dismiss: That is, I give a self-description to make sure that you (the audience) don’t 
develop a particular opinion about me. For example, I say “I’m normally a cautious 
driver” and then relate a risky near-accident that was my fault. I deny an event as 
evidence against an aspect of myself with statements like “I was just not my regular 
self”.
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3) Cause: Reflect a self-conception that was induced by the event. That is, the experience 
made me a certain type of person, provided me with a certain skill, induced a certain 
goal. The event causes the self-description. For example, one narrative recounts the 
experience of becoming a believer in God as a little boy, during a transformational 
conversation with the boy’s father. The belief system (fundamentalist Christianity) was 
induced or caused by this conversation.

4) Reveal: Reflect a self-conception that is a revelation from the experience. That is, the 
experience didn’t make me an envious person, but it showed me that I’m more envious 
than I had previously realized.

No connection present: There is no connection to the self in the narrative. This is the case 
if:
• There is no mentioning of an aspect of the self or this description of the self is too vague 

(e.g., “I learned more about myself” or “I became more myself”).
• There is no event.
• There is no connection between an event and an aspect of the self.

Added remarks on often occurring difficulties:
• It is sometimes hard to decide whether references to time points in participants’ academic 

‘careers’ are indications of time or events. When it concerns specific transitions between 
schools or classes we agreed to view this as events. However, statements like ‘in my third 
year of secondary school’ are not directly coded as an event.

• An event which reveals something that the participant is not is also coded as a reveal self-
event connection. Example of self-event connection: “… since then I know that I can act 
like I like these things, but that I really don’t like it.”

• Sometimes participants state that they ‘got to know who their real friends are’. This is not 
coded as a self-event connection because it does not show a broader understanding of self.

• If participants state they grew up (in Dutch referred to as ‘volwassener’), we agreed this 
is only coded as a self-event connection if participants describe what this entails. Example 
of self-event connection: “I developed as more grown up in that time because I had to do 
a lot on my own.”

• If participants state they became stronger, this is only coded as a self-event connection 
when the story clarifies what stronger entails (e.g., “I believe in myself and I know that I 
am stronger than others think”).

• If participants only state that they changed this is not coded as a self-event connection. 
Also, when participants state that something (e.g., confidence) changed and it is not 
clear in what way (increase or decrease), this is not coded as a self-event connection. 
When participants do indicate how certain aspects have changed (e.g., “this increased 
my confidence”) this is coded as a cause self-event connection.
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• If participants narrate about the self with regard to interpersonal relationships, the 
guideline is that you check whether the provided description of the self also holds outside 
of this specific relationship. When this is not the case, we agreed not to code it as an aspect 
of the self. Example not coded as a self-event connection: “This made me realize that I can 
lose him anytime and therefore I am now more ‘careful’ with him.”

Redemption and Redemption-Negative to Positive 
(Redemption-np)

Original coding manual by: McAdams, D. P. (1999). Coding narrative accounts of 
autobiographical scenes for redemption sequences. Unpublished Manuscript. Department 
of Psychology, Northwestern University.

Redemption series is a certain story form that can occur in significant scenes from a person’s 
personal life story. The basis of a Redemption series consists of a negative experience that 
receives a positive reinterpretation. In a Redemption series, therefore, there is first of all a 
demonstrably negative or emotionally negative event experienced. The most important thing 
about this negative scene is that it is perceived as considerably negative by the participant. 
This negative experience is followed by an emotionally positive event that can persist for a 
long time (McAdams, 1999). So the story goes from negative to positive, the negative event 
gets a positive turn and is overcome.

In research into life stories, Redemption series can be detected in a wide range of descriptions. 
For example, they can be found in descriptions of past events or in characteristics about 
what might happen in someone’s future life (McAdams, 1999). The current coding system 
is based on research into the form and content of specific scenes from personal life stories 
and is a translated version of the coding system from McAdams (1999). The scenes that are 
described in a life story are about specific actions and characters that are connected to a time 
and place. Examples of scenes that may be important in the study of life stories are: highs, 
lows, turning points and specific significant events such as important childhood memories. 
For each scene, the participant is asked if he / she wants to describe what happened, who 
was there, what the person thought and felt at that moment, and what the participant says 
is important to the story within the context of his life story.

Redemption and Redemption-np were coded for presence (1) and absence (0). First, we 
followed McLean and Breen (2009)’s definition for redemption, in which redemption was 
coded when the beginning of the story was negative and the end of the story was positive. 
A distinction is made between the presence and absence of a positive turn that is noted with 
a +1 when present and a +0 when absent (i.e., Redemption-np). In the event that a positive 
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turn is present, we ascertained whether it stays in the story line with a positive turn, in which 
a +1 was given for present and a +0 when absent (i.e., Redemption).

A number of rules have been established for on the basis of consultation to clarify the coding 
of redemption. However, it is important to look at the context. The established rules are:

• If a story goes from negative to positive and again to negative, then it is neither a negative 
to positive turn in the story nor redemption.

For example: Parents divorce (Negative), later see that divorce was the best solution (Positive), 
but father has a new girlfriend and that is not nice (Negative)

• Experiences must be described negatively.

For example: being nervous, unsure of oneself, angry, sad. Context can indicate whether this 
is highly (bad) or not (a bit)

• When in doubt between turn or Redemption (or nothing / turn), opt for Redemption 
because often there is, even if only to a small extent, redemption.

• If someone indicates that the person has learned to “enjoy life” after the death of another 
person, this is not a Redemption because there are no emotions attached to it and nothing 
is said about an active change in life. There is also a fear of death instead of acceptance. 
However, when the person can “give it a place”, this indicates a reinterpretation and can be 
coded as Redemption

For example: My grandfather died, and I learned that you should enjoy life because it can be 
over so soon. (No Redemption)

For example: Grandpa was not doing well. On his last day I was able to say goodbye to 
Grandpa, and I know that Grandpa was at peace with it and that helped me to give the event 
a place. (Redemption)

• When an experience of another person is described, the person must link their own 
emotions to it and learn something from it in order to be coded as Redemption. An example 
of Redemption:

For example: My sister’s girlfriend had died. My sister was very upset because of this and I 
felt very sad for her. I am proud of how she processes it and that she shares it with friends. 
I learned from this that it is good to talk about your problems.
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• The negative event must have ended. For example, this will not be coded for Redemption:

For example: A friend of mine is very sick and he told me and my friends about that a 
week ago. I found it very difficult but we try to support each other and that helps with the 
processing. We do not know how long it will last, whether he has one year or several years.

If however, the adolescent added “and it makes me realize how great it is to have such a good 
friend”, it would be coded for Redemption.

• The person must play an active role in improving the situation

For example: Accident -> Recovery, or Stress -> father’s ice cream is not a Redemption

For example: Poor grades -> realizing negative consequences and starting to study harder, or 
learning to stand up for themselves through a fight with a girlfriend is coded as Redemption.

• A closer relationship with family or friends is also coded as Redemption. But not if it is 
described in a context of anger.

For example: “At least now I know who my true friends are” (no Redemption)

For example: “At the time my grandfather died, I had a lot of support for my friend and my 
friends. I learned from this that I am very attached to my friends and family, and I like having 
them around me. “

Cluster A-like content

To code Cluster A-like content, we followed the diagnostic criteria stated in the DSM-5 (pages 
649 – 659).

References

McLean, K. C., & Breen, A. V. (2009). Processes and content of narrative identity development in 
adolescence: Gender and well-being. Developmental Psychology, 45, 702-710. http://dx.doi.
org/10.1037/a0015207





Chapter 5
The Relations between Narrative 
Identity and Personality Pathology 
among Clinical Adolescents: Findings 
from a Multi-Ethnic Asian Sample

See, A.Y., Klimstra, T. A., Shiner, R. L., Subramaniam, M., Ong, S. H., & 
Denissen, J. J. A. (2020). The Relations between Narrative Identity and 
Personality Pathology among Clinical Adolescents: Findings from a Multi-
Ethnic Asian Sample (under review in Journal of Personality Assessment)



Abstract

Adolescence is a period where personality difficulties start emerging. At the same time, a great 
deal of development in narrative identity takes place. During this period, pathological traits 
and identity development might start to intertwine with each other. It would, therefore, but 
useful to understand how pathological traits and narrative identity are related to each other. 
The current study addresses this by linking pathological personality trait domains with turning 
point narratives, focusing on a sample of Singaporean clinical adolescents. Adolescents (n 
= 118, Mage = 16.82) with various diagnoses wrote life narratives about a turning point in 
their lives. These narratives were coded into themes, including agency, communion, self-
event connection, redemption, and coherence. Communion was significantly associated with 
pathological trait domains of negative affectivity, detachment, disinhibition, and psychoticism. 
Also, agency was significantly associated with the disinhibition trait domain. Placing emphasis 
on communion and agency themes may be an avenue to consider in interventions that could 
potentially aid in the recovery process pertaining to personality pathology.
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According to multiple contemporary frameworks, narrative identity and broad descriptive 
traits are separate but interlinked aspects of human personality. For example, McAdams and 
Pals (2006) place traits at the level of fundamental dispositions, whereas they place narrative 
identity at the level of personality at which life stories are integrated and interpreted over 
time. Likewise, the alternative model of personality disorders (PDs) (AMPD) introduced in 
the fifth edition of Diagnostic and Statistical Manual of Mental Disorders (DSM-5) points to 
multiple layers of pathological personality, including both traits and identity/self problems 
as separate components required for a diagnosis of PD (APA, 2013). However, while previous 
personality research has examined the links between narrative identity and normative traits 
(e.g., Big Five; McAdams et al., 2004), less is known about the link between narrative identity 
and pathological traits in adolescence. This is a missed opportunity because adolescence is 
a period during which personality difficulties typically emerge (De Clercq et al., 2006; Shiner, 
2009). Moreover, it is a period in which a great deal of narrative identity development happens 
(Shiner, 2009; See et al., 2020; Shiner & Tackett, 2014). For example, metacognitive capacities 
are for the first time mature enough to handle different views of the self in relation to others 
(McAdams & Olson, 2010). Furthermore, pathological traits and identity development might 
start to interlink during this period. For example, youths with PD features may integrate their 
symptoms and negative experiences into their life stories in an unhealthy manner (Klimstra 
& Denissen, 2017). It would thus be beneficial to understand how these different layers of 
personality – pathological traits and narrative identity– affect one another. Therefore, the 
aim of this study was to link personality disorder (PD) trait domains with personal turning 
point narratives, focusing on a sample of Singaporean clinical adolescents.

Narrative identity in Adolescence
An important developmental task of adolescence is to construct a personal identity (Erikson, 
1968). One of the major processes in identity construction is the formation of a life story 
that weaves together life experiences into a coherent narrative (McAdams, 2001). Narrative 
identity is a well-mapped aspect of personality (Adler & Clark, 2019). When adolescents 
create their integrated personal life stories, they can obtain a feeling of personal continuity 
(Singer, 2004). A coherent narrative is formed through the process of narrating events that 
are especially important and relevant to a person’s sense of self (McAdams, 2001). Therefore, 
the narrative approach to investigate identity focuses on the features of adolescents’ central 
autobiographical stories to investigate identity construction. Such central life events include 
turning points –episodes in an individual’s life story during which that person experiences a 
significant change in their understanding of themselves (see Habermas & Reese, 2015, for 
a review).

Although these turning point events are idiosyncratic, it is possible to study features in these 
narratives that emerge across individuals (McAdams, 2001; McLean et al., 2019). There is 
a wide variety of such narrative features. Recent work exploring the underlying structure 
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of these narrative features with factor analysis found three broad factors (McLean et al., 
2019). The first factor is autobiographical reasoning, which is defined as creating connections 
or meaning in the story (e.g., self-event connections). The second factor is structure, 
operationalized as the ability of the individual to provide a coherent story (e.g., coherence). 
Finally, the third factor is underlying motivational and affective themes that are important 
to the individual (e.g., agency). The current study examined narratives features from each 
factor: self-event connections; coherence; and agency, communion, and redemption. We 
examined the linkages of these narrative features with PD trait domains.

Personality Pathology in Adolescence
During adolescence, significant trait development occurs, and there is evidence suggesting 
that stressful environmental and demographic changes during this age period may contribute 
to the development of personality pathology features (Arnett, 2000; Kessler et al, 2005; 
Roberts, Walton, & Viechtbauer, 2006). In DSM-5 (APA, 2013), the Personality Inventory 
DSM-5 (PID-5; Krueger, Derringer, Markon, Watson, & Skodol, 2012) was introduced to assess 
the maladaptive traits that are part of the PD diagnosis in the AMPD. The introduction of the 
maladaptive trait dimensions, as well as the development of the PID-5 to assess those traits, 
signified a first step toward more dimensional PD assessment, potentially capturing different 
levels of personality pathology. The PID-5 consists of 5 domains – namely negative affectivity, 
detachment, antagonism, disinhibition, and psychoticism- and these domains contain more 
maladaptive content in comparison to the related Big Five traits neuroticism, extraversion, 
agreeableness, conscientiousness, and openness, respectively (e.g., Gore & Widiger, 2013). 
Previous research (De Caluwé, et al., 2018; Koster et al., in press) showed that the PID-5’s 
underlying factor structure in clinically referred adolescents was similar to the factor structure 
found in previous studies of adults. Therefore, the PID-5 trait domains can be assessed in 
younger clinical populations.

A question that remains, however, is whether the domains are also relevant in non-Western 
cultures. Because we investigated this in a sample of Singaporean clinical adolescents, we 
briefly describe the social-cultural setting of our study. Singapore is a multi-ethnic and 
developed island state situated in Southeast Asia with a total population of 5.61 million, 
comprising of Chinese (74.3%), Malays (13.4%), Indians (9.1%), and other ethnic groups 
(3.2%) (Singapore Statistics, 2017). The religious composition is as follows: Buddhism/Taoism 
(43.2%), Christianity (18.8%), no religion (18.5%), Hinduism (5.0%), Islam (14.0%), and other 
religions (0.6%) (Singapore Statistics, 2015). Approximately 36.9% of households converse in 
English at home. Singapore is a product of Western colonial practice, but many individuals 
still hold on to their ethnic roots (Ang & Stratton, 2018). In school, adolescents are taught 
in English, except for mandatory mother tongue classes, like Mandarin, Malay, and Tamil. 
A strong emphasis is placed on achieving good grades, with many parents requiring their 
children to take up extra tuition classes outside of school. Moreover, adolescents are classified 
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into different academic tracks based on their grades at ages 12, 14, and 16, and this often 
puts extra pressure on them to perform at a high level.

The vast majority of studies on narrative expressions have been on European and North-
American samples, and the unique features of the Singaporean context may affect 
narrative features. There are previous comparisons involving a somewhat comparable 
group, namely ethnically Chinese adolescents from New Zealand, whom were immigrants 
but relatively acculturated (Reese et al., 2014). The researchers studying this group found 
that, in comparison with ethnically European New Zealand adolescents, ethnically Chinese 
adolescents displayed lower levels of causal and thematic coherence. Similarly, the unique 
Singapore cultural/societal background may impact differently on the development of 
narrative identity and PD traits among adolescents. To our knowledge, however, no study 
has explored the relations between narrative identity and PD trait domains in non-Western 
samples (cf. Lind, Adler, & Clark, 2020). Therefore, this is an interesting sample not only among 
adolescents but also among all studies of PDs and narratives.

Associations between Narrative Identity and (Pathological) Traits
The DSM-5 alternative model of PDs features two components to PD: impairments in 
personality functioning (including identity) and pathological personality traits. Personality 
research has explored the connections between narratives themes extracted from descriptions 
of key life events and the Big Five traits (Lilgendahl & McAdams, 2011; McAdams et al., 2004). 
Among adults, neuroticism was related to less positive affect and more negative interpretations 
of narratives of past events. Agreeableness was related to a more positive emotional tone and 
greater display of agency. Conscientiousness was related to a more positive emotional tone 
and greater displays of agency (though less strongly so in comparison with agreeableness). 
Extraversion was related to themes of love and friendship, but unrelated to emotional tone. 
Openness was strongly related to narrative complexity. Among New Zealand adolescents with 
Māori, Chinese, and European ethnicities, higher narrative coherence was related to higher 
levels of neuroticism and openness (Reese et al., 2014).

Only a handful of studies have examined the relations between narrative themes and 
particular PD traits. Lower agency has been found in the narratives in adult patients with BPD 
(Adler et al., 2012) as well as among adolescents with higher levels of schizotypal PD traits 
(See, et al., 2020). In a group of inpatient adolescents, lower levels of narrative coherence 
extracted from the Childhood Attachment Interview were significantly related to higher 
levels of BPD features (Lind et al., 2019). In another study, adolescents diagnosed with BPD 
were compared to those without a diagnosis of PD on narratives themes extracted from 
life story interviews (Lind et al., 2019): They had life stories with more negative emotional 
content, more negative causal connections, fewer agentic expressions, and fewer references 
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to communion fulfillment. However, the two groups did not differ in their reasoning about 
complex life stories.

Overall, these studies analyzed differences in narrative content extracted from various 
sources (e.g., attachment interview, life story interview). However, no previous study has 
focused on extracting narrative themes from stories pertaining to central life events. This is an 
important omission because themes of turning point narratives have been linked to significant 
PD features (See et al., 2020). Moreover, most of these studies examined exclusively BPD 
features, but not general personality pathology features. This is an important omission 
because identity disturbance as measured with other (non-narrative methods) has also 
been linked to personality pathology features other than BPD features (Demir, Dereboy, & 
Dereboy, 2009).

Aim and hypotheses
The aim of this study was to examine the links between two important but distinct aspects 
of personality: narrative dimensions (namely, agency, communion, self-event connections, 
redemption, and coherence) and the PID-5 domains (Negative Affectivity, Detachment, 
Antagonism, Disinhibition, and Psychoticism). Studying personal narratives in a clinical 
adolescent sample offers the opportunity for understanding identity disturbance and 
extends the emerging emphasis on understanding the relations between personality and 
psychopathology beyond traits (e.g., Anderson & Bienvenu, 2011). The present study is the 
first to explore the links between themes of turning point narratives and PID-5 trait domain 
levels in adolescence. Regarding the associations between PD traits and narrative identity 
features, we had the following hypotheses.

First, a motivational and affective narrative feature related to PD trait domains is agency. The 
narrative theme of agency pertains to the narrator’s sense of having autonomy in shaping his 
or her life. In highly agentic narratives, individuals shape their own lives, initiate changes on 
their own, and exert some control over the course of their experiences (Adler et al., 2017). 
Previous studies have shown that Big Five traits of conscientiousness and agreeableness 
correlate positively with agency (McAdams et al., 2004). Based on evidence from previous 
studies (Adler et al., 2012; See et al., 2020), agency is a strong candidate as one of the features 
of identity that is disrupted in personality pathology. As PID-5 trait domains of disinhibition 
and antagonism have been found to be maladaptive variants of low conscientiousness and 
agreeableness, respectively (e.g., Gore & Widiger, 2013), we expect these trait domains to 
be negatively correlated with agency (Hypothesis 1).

Second, communion is a narrative theme concerned with the individual’s motivation for 
connection, intimacy, love, belonging, union, and friendship, and is likely to be disrupted in 
those with high levels of PD traits. Communal narratives are told by individuals who describe 
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satisfying romantic and friendship relationships that involve nurture and caretaking, and are 
rich with themes of unity and togetherness. Previous studies have investigated constructs 
similar to communion, such as sociotropy/affiliation, and have found reduced levels in 
individuals with histrionic, dependent, and depressive PDs (e.g., Morse, Robins, & Gittes-
Fox, 2002; Ryder, McBride, & Bagby, 2008). Therefore, we expected PID-5 trait domains of 
negative affectivity, detachment, and antagonism to be negatively correlated with communion 
(Hypothesis 2).

Third, an autobiographical reasoning narrative feature that may be linked with PD trait 
domains is making self-event connections. Self-event connections link specific life experiences 
to the development of the self and play a role in a more sophisticated “reasoning” about the 
past (McLean, 2008). That is, these connections might provide the individual with a sense of 
sameness, continuity, and coherence. Schizophrenia, which is related to traits found in the 
PID-5 psychoticism trait domain, often comes with disorganized and incoherent thoughts, 
speech, and attention processes (Sass & Parnas, 2003). This might be reflected in disturbed 
aspects of self-event connections in their narrative identities. Therefore, we expected 
psychoticism to be negatively related to self-event connections (Hypothesis 3).

Fourth, individuals sometimes employ motivational and affective narrative strategies, such 
as defining redemption sequences, when constructing life stories. In these sequences, 
individuals create narrative meaning out of perceived difficult personal life events and tend 
to end these negative events with a positive evaluation (McAdams, 2001). For example, 
someone might conclude a narrative about their grandfather’s death by explaining how 
this event has led them to grow as a person. Previous studies found that the Big five trait 
of neuroticism was related to lower positive affect and more negative conclusions of past 
narrative events, and extraversion was more related to positive emotional tones of narratives 
(Lilgendahl & McAdams, 2011; McAdams et al., 2004). As redemption strategies require 
emotional processing of personal narratives, these may be related to the PID-5 trait domains 
of negative affectivity and detachment. Therefore, we expected these trait domains to be 
negatively correlated with redemption (Hypothesis 4).

Fifth, a major aspect of how an individual constructs turning point events (Linde, 1993) 
is the coherence of these personal narratives. Narrative coherence contributes to a high-
quality narrative and consists of the overall structure, flow, and meaning of the narrative 
(e.g., Baerger & McAdams, 1999; Reese et al., 2011). An individual with a coherent narrative 
is able to describe a life story embedded in time and context, and incorporate intentions, 
motivations, thoughts and feelings along the line of the specific event mentioned (Linde, 1993; 
Reese et al., 2011). Previous studies have shown that low levels of narrative coherence are 
associated with poorer mental health, including BPD features (e.g., Adler et al., 2012; Adler, 
Wagner, & McAdams, 2007). Patients with psychotic symptoms are particularly affected by 



Chapter 5

140

a lack of coherence (e.g., Lysaker & Lysaker, 2002). Therefore, we expected the psychoticism 
trait domain to be negatively correlated with narrative coherence, more so than the other 
trait domains (Hypothesis 5).

Method

Participants
Participants were 118 adolescent outpatients aged 14-19 years (Mage = 16.82, SD = 1.49) 
from the Institute of Mental Health (IMH). IMH is Singapore’s only state psychiatric hospital 
and the largest provider of mental health services in the country. There were more female 
participants (61.9%) than male participants. The ethnic distribution of the sample was 
similar to the general Singapore population (Singapore Statistics, 2017), comprising mainly 
Chinese (72.9%), followed by Malays (11.9%), Indians (7.6%), and other ethnicities (7.6%). 
These participants were currently seeking help at IMH due to clinical symptoms. The sample 
consisted of adolescents with varied diagnoses, including depression, obsessive-compulsive 
disorder, and a range of other disorders. We were, however, unable to obtain participants’ 
clinical diagnoses due to ethical restrictions

Procedure
Participants were recruited at the child outpatient clinic in IMH between November 2018 
and February 2019 through referral from the institute’s clinicians. The questionnaires and 
narrative task required considerable insight, and Primary 6 (12 years old) English reading level 
and the ability to retrospect is required. Therefore, research assistants screened patients for 
intellectual disability. The study was explained, and written informed consent was obtained 
from all adolescents and one of their parents. The research assistants ensured that the 
participants completed the questionnaires independently. Participants were reimbursed 
SGD 15 on completion of the questionnaire. The study was approved by the local National 
Healthcare Group Domain Specific Review Board in Singapore and the researchers’ local 
institutional review board in The Netherlands.

Measures
Personality Inventory for DSM-5 (PID-5) trait domains. Adolescents provided self-reports 
on the Personality Inventory for DSM-5 Short Form (PID-5-SF), which operationalizes trait-
level assessment of personality pathology. The PID-5-SF includes 100 items taken from the 
original Personality Inventory for DSM-5 (PID-5; Krueger et al., 2012). The items were rated 
on a 4-point Likert scale ranging from 0 (very false or often false) to 3 (very true or often true). 
The PID-5 was developed to index the five proposed DSM-5 pathological personality trait 
domains. To calculate scores on each PID-5-SF trait domain, we took an average of the item 
scores belonging to their respective domain (APA, 2013). Internal consistencies for the five 
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trait domains were good to excellent – Antagonism (α = .94), Disinhibition (α = .81), Negative 
Affectivity (α = .91), Detachment and Psychoticism (α = .87).

Narrative identity. Participants were asked to write about a turning point narrative in their 
lives. A turning point was defined as an episode in an individual’s life story during which that 
person experienced a significant change in their understanding of the self. Participants were 
asked to provide the following details: describe the event, including what happened, when 
it happened, who was involved, what they were thinking and feeling, why the experience 
was significant, and what the experience may say about them. Following previous studies 
(e.g., McLean & Breen, 2009), instructions for the narrative prompt were modified from 
McAdams’ guided autobiography instructions (McAdams, 2006) to make them more suitable 
for adolescents.

The turning point narratives were coded in three steps for the following five themes: 1) 
agency, 2) self-event connections, 3) redemption, 4) coherence, and 5) communion. First, 
using existing coding manuals, the coders discussed their ratings on a subset of narratives. 
Second, coding manuals were adapted to provide further information on the coding process. 
Third, the remaining narratives were coded by trained coders (blind to the hypotheses of 
the study) who met regularly (after coding 25 narratives) to reach consensus on divergent 
codes. Table 5.1 presents sample narratives that are composites of several narratives 
from participants and illustrates how each sample narrative would be coded on each of 
the relevant themes. Coding manuals can be found here: https://osf.io/hrcqz/?view_
only=6396f834b8df4d39b163b2a803f5a96a.

Agency. Narratives high in agency are focused on the autonomy of the individual (McAdams & 
McLean, 2013). This theme is related to the degree to which individuals are able to shape their 
own lives, initiate changes on their own, and achieve some degree of control or a feeling of 
increased power over the course of their experiences. This theme was coded as it pertains to 
the author of the narrative, not other individuals. It was coded on a scale from 0 (individuals 
are completely powerless, all action is motivated by external powers) to 4 (individuals are able 
to affect their own lives, initiate changes on their own, and achieve some degree of control 
over the course of their experiences). Agency was coded by two raters, whose assessments 
converged with each other (ICC = .85).

Communion. Narratives high in communion are fundamentally concerned with the 
connections, intimacy, love, belonging, union, friendship, and caring of the individual 
(McAdams & McLean, 2013). This theme is related to the degree to which individuals describe 
experiences of satisfying romantic and friendship relationships, are involved in nurture and 
caretaking, and are motivated towards themes of unity and togetherness. It was coded on a 
scale from 0 (individuals are completely disconnected, isolated, or rejected) to 3 (individuals 
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are highly connected to others). Communion was coded by two raters, whose assessments 
converged with each other (ICC = .81).

Self-event connections. A self-event connection was defined as a point in a story where the 
individual links a certain part of an event to a permanent aspect of themselves (Pasupathi, 
Mansour, & Brubaker, 2007). These connections could include linking events to aspects of 
personality, one’s self-worth or well-being, personal growth, values, behavior, emotional states 
that continue after the experience, life vision, hobbies, career, and coping. Only connections 
that referred to the current self were coded as self-event connections. Connections with an 
aspect of the self that was later changed again were not coded. Each narrative was coded 
by three coders for the absence (0) or presence (1) of self-event connections. Inter-rater 
reliability was high (Cohen’s k = .85).

Coherence. Coherence is defined by Reese et al. (2012) as a story that makes sense to a naïve 
listener. The theme of coherence was evaluated with a coding scheme developed by Reese 
et al. (2012). The coding system has three dimensions: Context reflects the extent to which 
the individual includes orienting information concerning the time and place of the narrative. 
Chronology assesses the temporal order of actions within the narrative. Theme represents the 
extent to which the individual maintains a focus on a single topic, topic via causal linkages, 
specifically containing elaborations, evaluations, interpretations, and causal linkages to other 
autobiographical experiences. All three dimensions were coded on a scale of 0 (complete 
absence of the dimension) to 3 (fully coherent use of the dimension). Inter-rater reliability 
was good for all three dimensions (ICCs range from .75–.88).

Redemption. We coded redemption in two alternative ways. For the first—simply called 
“redemption”—the event had to contain an explicit transformation in the narrative from a 
decidedly negative affective state to a decidedly positive affective state, with the positive 
affect being connected to the negative event (McAdams, 2001). The negative state of the 
event had to be explicit and had to change into a decidedly positive outcome or evaluation. 
For the second—called “redemption-np” for negative to positive—we followed McLean and 
Breen (2009)’s definition and coded redemption when the beginning of the story was negative 
and the end of the story was positive. In contrast to the other redemption coding, the negative 
to positive turn needed not be from the same event. We refer to this type of redemption as 
“redemption-np” from here on. Each narrative was coded by three raters for the absence 
(0) or presence (1) of redemption of both types. Inter-rater reliability was very good for both 
redemption (Cohen’s k = .92) and redemption-np (Cohen’s k = .97).
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Results

For all analyzes, we used bootstrapping (n = 1000). Prior to testing the hypotheses of the 
study, the relationship between word count of the narratives and themes of narratives was 
examined. Unlike previous studies (e.g., Adler et al., 2012), Spearman correlations revealed 
that word count was significantly correlated with themes of agency (r = .25, p < .05), self-
event connections (r = .47, p < .001), all coherence themes (r = .36 – .53, p < .001), and 
redemption-np (r = .26, p < .05). Therefore, we controlled for word count in subsequent 
analyses involving the aforementioned themes. As seen in Table 5.2, there were a number 
of significant correlations amongst narrative themes. Agency was positively correlated with 
communion, self-event connections, coherence (theme), redemption, and redemption-np. 
Both communion and coherence (theme) were positively correlated with redemption and 
redemption-np. Also, self-event connections were positively correlated with coherence 
(context), coherence (chronology), redemption, and redemption-np. Furthermore, there 
were significant positive correlations amongst all PID-5 trait domains (from .27 ≤ r ≤.73).

Associations between Narrative Themes and PID-5-SF Trait Domains
A series of regression analyses were conducted to test whether each of the narrative 
themes was significantly associated with each of the PID-5-SF trait domains (see Table 5.3). 
Adolescents who were less agentic scored significantly higher on Disinhibition (b = -.06, p < 
.05, R2 = .04). Lower communion was significantly associated with higher scores on Negative 
Affectivity (b = -.13, p < .01, R2 = .07), Detachment (b = -.13, p < .01, R2 = .07), Disinhibition (b = 
-.12, p < .01, R2 = .07), and Psychoticism (b = -.17, p < .01, R2 = .07). The remaining associations 
were not significant.

Sensitivity Analyses
To examine the robustness of our findings, we examined whether making alternative decisions 
in the strategy of analysis would affect the results. First, it was checked whether omitting 

Table 5.2
Correlations between Themes of Narrative Identity and PID-5 trait domains

2 3 4 5 6 7 8

1. Agency .43*** .34** .01 .01 .31*  .60*** .60***

2. Communion -.04 -.13  .002  -.01  .24*  .26*

3. Self-event connections  .15  .28**  .57***  .34** .35***

4. Coherence (Context)  .35**  .31** -.03  -.06

5. Coherence (Chronology)  .38***  .13  .16

6. Coherence (Theme) .41*** .39***

7. Redemption .85***

*p < .05, **p < .01, ***p < .001
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participants with a neutral score on agency (i.e., 2, lack of information on agency) would 
alter the findings. Performing the regression analyses focused on agency resulted in a non-
significant association between agency and Disinhibition (b = -.06, p = .054, R2 = .04).

Second, the regression analyses focused on communion were repeated with a variable that 
left out participants with narratives that contained a lack of information on communion 
(i.e., scored as 1.5 for the initial analyzes). This resulted in the same significant associations, 
as communion was still significantly associated with Negative Affectivity, Detachment, 
Disinhibition, and Psychoticism. There were also no substantial changes in standardized 
regression coefficients, |Δβ |≤ 0.066.

Third, as majority of the participants scored a 0 or 3 in coherence (chronology), regression 
analyses were repeated with a dichotomous variable that only considered participants that 
scored 0 or 3 on coherence (chronology). This resulted in a significant positive association 
between coherence (chronology) and Psychoticism (b = .15, p = .043, R2 = .06). The remaining 
associations remained non-significant and there were no substantial changes in standardized 
regression coefficients, |Δβ| ≤ 0.035.

Discussion

Emerging narrative identities in youth who are also experiencing personality difficulties 
may reflect disturbances in self and relationship processes. Therefore, it is beneficial to 
investigate how narrative identity and pathological traits are linked with each other. This 
study is the first to assess the links between themes of narrative identity and PD domains in 
a clinical adolescent sample. Higher levels of Disinhibition were associated with lower agency. 
Moreover, higher levels in the trait domains of Negative Affectivity, Detachment, Disinhibition, 
and Psychoticism were related to lower levels of communion. All the above findings were 
robust, as indicated by bootstrapped analyses and sensitivity analyses.

Communion appeared to be the narrative theme that was most closely related to PD trait 
domains, as it was associated with all trait domains but Antagonism. Individual differences 
in the theme of communion were most associated with individual differences at the trait 
level. As a narrative theme that revolves around romantic, friends, and family relationships, 
which are especially pertinent for adolescents, communion may be better positioned than 
other narrative themes to impact on adolescents’ PD traits, or reflect problematic PD 
functioning. The theme of communion revolves around interpersonal functioning, and our 
findings thus provide support to the claims of interpersonal theory that the most important 
correlates of personality pathology are interpersonal (Hopwood et al., 2013; Sullivan, 1953). 
Dysfunctions in work, friendship, and romantic domains have been shown to correctly 
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classify adults with PD diagnoses with high accuracy (Beeney et al., 2018). Youth low in 
communion are disconnected and isolated from others, and they may be more predisposed 
to be depressed, display anger, or partake in risk-taking behaviors (i.e., display higher levels 
of the PD traits of Negative Affectivity, Detachment, and Disinhibition). A similar pattern was 
identified in a study examining the narratives of youths at risk of developing PDs; many of 
these participants described themselves as avoiding people, having trouble establishing or 
maintaining relationships, or experiencing isolation (Gilbert, Farrand, & Lanskhear, 2013). For 
some youth, these relationship issues led to self-harming behaviors or risky behaviors. We 
found similar narrative content reported by adolescents with low communion in our study:

“In Secondary 1, my best friend told me that he hated me and was only friends with me as 
he pitied me. I was depressed and wanted to end my life, and became more withdrawn as a 
person. I have now become less trusting of others, and prefer to be alone.”

Moreover, adolescents with higher levels of Psychoticism may appear odd in their behaviors 
and appearance in comparison to their peers, which could interfere with social interactions 
and may reduce experiences of closeness. A study on a related condition at least partly 
supports this interpretation, as adults with schizophrenia reported lower communion 
compared to those without the diagnosis (Holm et al., 2020).

The cultural context of the current study, Singapore, is considered collectivist (Hofstede 
Insights, 2020). As early as infancy, children are raised to stay within the family (Singapore 
Ministry of Information and the Art, 1998). Specifically, children are taught to be dependent 
on the group and make decisions that benefit the group. In school, children are taught to help 
each other, and to partake in communal activities together. Therefore, they are conditioned 
to place others’ needs above their own. This could explain why communion was more closely 
linked to PD traits than more individualistic narrative themes such as redemption and self-
event connections.

The hypothesis linking agency to Disinhibition was supported. Adolescents higher on 
disinhibition reported a lower degree of agency over their experiences and were less likely 
to initiate changes on their own. These results are reminiscent of studies on individuals with 
a Borderline PD (BPD) diagnosis or BPD features, which include disinhibition behaviors such 
as risk-taking and impulsivity. In previous studies, BPD individuals also had lower levels of 
agency (Adler et al, 2012; Lind et al, 2019). However, contrary to our expectations, we did 
not find a link between agency and Antagonism. The lack of evidence for such a link in the 
current study could possibly be due to the younger age group, whereby links between agency 
and Antagonism have yet to be cultivated. Alternatively, possibly in Singapore less emphasis 
is placed on agency relative to other cultures during this age period. While many Western 
adolescents are starting to think about moving out for college for instance, this is less salient 
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in the Singaporean context, as many Singaporean children continue living with their parents 
until they get older.

Contrary to our hypotheses, there also was no evidence for a negative association between 
self-event connections and Psychoticism. This finding is broadly consistent with previous 
adolescent studies. One study found that there were no differences in number of self-
event connections between adolescents with high versus low levels of schizotypal PD 
traits (See, et al., 2020), and another found that self-event connections did not predict 
psychopathology symptoms (Holm & Thomsen, 2017). It is possible that the ability to 
make self-event connections is more closely related to Psychoticism during more turbulent 
developmental periods and less important during stable periods. The ability to make self-
event connections requires cognitive efforts. During periods in which adolescents are suffering 
from “psychotic-related” experiences, their ability to make self-event connections may be 
disrupted compared to more stable periods (Habermas & Köber, 2014). The majority of 
the adolescents participating in the present study were likely in a more “stable” state with 
regard to psychotic symptoms, even if they were in a less “stable” state with regard to other 
symptoms (e.g., depression, anxiety). There were probably relatively fewer participants with 
psychotic symptoms (given the small sample size), and thus there may not have been enough 
variation to detect any relationships.

No evidence was found for the hypothesis linking lower coherence with higher Psychoticism. 
It would appear that poor abilities to create well-structured and well-oriented stories might 
affect an adolescent’s ability to carry out well-structured actions in real life, a feature 
of psychotic symptoms. Our finding is not in line with previous studies in which adult 
schizophrenia patients were having difficulty creating coherent life stories (Alle et al., 2015; 
Raffard et al., 2010). The lack of significant relationship may be due to the small sample size, 
with rather few participants with psychotic symptoms. Further research is necessary to infer 
whether high Psychoticism trait levels do not necessarily translate to less coherent narratives 
in adolescents in general, or whether this was a sample-specific finding.

We found no link between redemption and PD trait domains of Negative Affectivity and 
Detachment. This finding is contrary to previous findings on relations between redemption 
and psychopathology, in which the ability of an individual to turn a negative event to a 
positive outcome was related with fewer symptoms (e.g., Adler et al., 2016; Holm & Thomsen, 
2017). It is possible that many of the clinical adolescents in our sample have undergone 
psychotherapy which may have helped with improving emotion dysregulation. Thus, they 
may have learnt to process emotions in a more positive manner, and this was reflected in 
their narratives.
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Overall, we examined variability on PD traits in a clinical sample with narrative themes. We 
did not always find significant relations between PD traits and narrative themes. This could 
possibly be the lack of power, as the sample was not very large. Previous studies have mostly 
focused on the presence or absence psychopathology symptoms in non-clinical samples. 
It is possible that narrative themes such as redemption may be related to whether or not 
you have symptoms, but not individual differences in the degree of symptoms beyond a 
certain point. Moreover, McAdams (2006) has argued that redemption is a narrative that 
is particularly salient for Americans. However, we still found associations between themes 
of communion and agency with PD traits, particularly for the theme of communion, which 
was robustly and consistently associated with most of the PID-5 trait domains. Generally, 
more consistent links have been found between the motivational themes and well-being 
than between coherence and autobiographical reasoning and well-being (Adler et al., 2016). 
Therefore, it may be the case that motivational themes may be especially important for 
psychopathology and well-being.

Implications
If the results in our current study can be replicated, they could potentially inform clinical 
practice. Our findings suggest that adolescents living with PD traits narrate a range of negative 
turning points that may run counter to shaping a healthy communal and agentic narrative 
identity. Potentially, placing emphasis on communion and agency themes in therapy may aid 
adolescents in establishing social relationships and mastering control over their lives, thus 
helping in the recovery process. Consistent with this idea, previous studies have shown that 
agency increases over the course of psychotherapy in adult patients and may be a crucial 
mechanism in psychotherapy (Adler, 2012; Lind et al., 2019).

Beyond this, the current study demonstrated associations between different aspects of 
personality during adolescence. Specifically, we found evidence that pathological traits 
and identity development might start to interlink during this period. This lends support to 
McAdams and Pals’ (2006) levels theory of personality, whereby traits are linked to the kinds 
of narratives adolescents are prone to develop (or vice versa). Like PD traits, narrative identity 
features represent individual differences between people, but speak to how individuals make 
sense of their lives through the construction of their emerging life stories.

Strengths, Limitations, and Future Studies
A strength of the study is that we provided first evidence of the associations between narrative 
identity and PD traits in a clinical adolescent sample from Singapore. Given our lack of 
understanding of adolescent PDs in an Asian context, our study provided preliminary insights 
into an under-researched area of adolescent PD in a non-Western sample. We also coded 
a range of narrative features that revolved around autobiographical reasoning, structure, 
and motivational and affective themes. While our findings appeared robust, a limitation 
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is that effect sizes were small. However, the pattern of correlations we found amongst all 
PID-5 trait domains (from .27 ≤ r ≤.73) were similar to those found in previous research on 
a clinical adult sample (.18 ≤ r ≤.69; Quilty et al., 2013), supporting some generalizability. 
However, further research in other clinical adolescent samples is still necessary to replicate 
our findings. Finally, as the design of our study was cross-sectional, we are unable to assess 
the development of narrative identity and PD trait in the same individuals longitudinally. Given 
that narrative identity touches on personality aspects in the non-clinical range, examining it 
may advance our understanding of the relationship between general personality features and 
personality pathology. This could facilitate a better understanding of the emergence of PDs in 
adolescence (Shiner, 2009; Shiner et al., 2020). Overall, future research on narrative identity 
and PD traits should explore these relations further in other samples. It would be helpful to 
also assess characteristic adaptations (goals and motivations), another aspect of personality. 
McAdams and Pals’ (2006) theory of personality proposes that the three aspect of traits, 
narrative identity, and characteristic adaptations seem especially important in explaining the 
development of PDs in adolescence.

In sum, the present study provided preliminary support for the hypothesis that narrative 
themes of communion and agency are associated with certain PD trait domains. Contrary 
to our expectations, we found no associations between narrative themes of self-event 
connections, coherence, and redemption. Our study showed that adolescents with PD 
features seem to experience disturbances in their emerging sense of identity, and these 
disturbances in their sense of self and their ability to relate to others can be expressed in their 
life narratives. We hope that our findings may inform further empirical research on identity 
disturbance in youth with PD features. Narrative identity research might thus offer a fruitful 
avenue in understanding adolescent PD above and beyond approaches focusing on PD traits.
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In the current dissertation, the nomological network of PD traits in adolescence is established. 
Specifically, the construct validity of PD traits in terms of their a) interrelationships, b) 
predictive validity (peer relation outcomes), and c) associations with narratives is examined. 
First, the thesis focused on the relations among PD traits using approaches other than 
factor analytical approaches. This was examined by using alternative approaches such as 
network analysis and LCT modelling. Second, the thesis focused on links between different 
expressions of PDs, that is, PD traits, peer relations, and narrative identity. This was addressed 
by associating PD classes with outcomes of peer relations as well as relating PD traits with 
themes of narrative identity. In this chapter, findings presented in this dissertation are 
summarized and integrated with regard to these aims. An overview of all findings is displayed 
in Table 6.1. Moreover, conclusions will be drawn from these findings and their implications 
are discussed.

Summary and Integration of Findings

Relations between Pathological Personality Traits
Examining relations of PD traits using alternative approaches is useful to get a better insight 
in the structure of PD traits. Therefore, associations between PD traits were examined using 
the network approach (i.e., between-person level) and LCT approach (i.e., group-differential 
level). For this purpose, the studies focused on the 25 lower-order traits (“facets”) of the 
PID-5 model.

The Network Approach
One approach that may be used to examine relations between pathological traits it the 
network approach. The network approach focuses on the unique relations each trait has with 
other traits, and can establish the centrality of each PD trait. The associations between all 
traits are visualized in a figure, making it easier to detect patterns. The results in Chapter 2 
showed that only some traits belonged to their pre-ordained domains, whereas other traits 
were strongly associated with traits outside of their pre-ordained domains. Anxiousness and 
callousness were identified as highly central traits, having many unique associations with 
other traits.

The Latent Class Tree Approach
Another approach that can be used to examine trait relations is LCT modelling. The LCT 
approach focuses on grouping adolescents who had similar patterns of scores on a set of PD 
traits into classes and these classes are represented in a hierarchical tree structure. High-
risk, medium-risk, and low-risk classes were identified at the top of the tree (Chapter 3). 
Beyond that, specific patterns within each part of the severity continuum were identified. The 
subclasses lower in the hierarchy of the high PD level branch suggest that there are subclinical 
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patterns that correspond with those that are often found in clinical samples. The subclasses 
of the medium PD class suggest a differentiation between adolescents with medium levels 
of externalizing behaviors and medium levels of internalizing behaviors. Lastly, differential 
patterns in the low-risk classes were identified, suggesting different clusters of low levels of 
PD traits, indicating thriving.

Integration
Overall, findings showed that examining pathological traits with alternative approaches 
revealed additional findings that were beyond the factor structure of PD traits. The central 
traits with the network approach provided an added perspective beyond interrelations 

Table 6.1
Overview of the Research Findings per Study

Relations between pathological personality traits

Chapter 2 – The network approach: some trait facets were core indicators of their pre-ordained 
domains, whereas other trait facets were associated with trait facets outside of 
their hypothesized domains. 

– Personality pathology best described in terms of syndromes consisting of several 
trait facets.

– Anxiousness and callousness were highly central trait facets. 

Chapter 3 – The Latent Class Tree approach – high-risk, medium-risk, and low-risk classes 
identified at the top of the hierarchical tree typology. 

– Suggest three neighboring classes that span the range between normal and 
pathological personality.

– Classes lower down the hierarchy include subclinical variants of patterns found in 
clinical samples. 

Relations between different aspects of personality pathology

Chapter 3 – Hierarchical tree classes of PD traits were associated with indices of peer relations.

– Adolescents in the Antagonism class were more popular than those in the 
Emotiona Instability class (high-risk classes).

– Adolescents in the Disagreeableness class had more negative interactions with 
peers than those in the Mild Emotional Instability class.

Chapter 4 – Adolescents with high levels of schizotypal traits were lower on agency and 
redemption.

– Adolescents with high levels of schizotypal traits contained more Cluster A- and 
schizotypal-like symptom descriptions.

– No difference was found in presence of self-event connections between 
adolescents with high versus low levels of schizotypal traits.

Chapter 5 – Higher levels in PD trait domains of Negative Affectivity, Detachment, Psychoticism, 
and Detachment were associated with lower communion.

– Higher levels of Disinhibition was associated with lower agency.
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between traits that is also demonstrated in factor analysis. This may be useful for practitioners 
when it comes to diagnostic purposes, potentially placing more emphasis on central traits 
during assessment. The hierarchical tree typology with LCT modelling demonstrated the 
possibility to identify hierarchical PD classes grouping individuals instead of variables. 
Moreover, these classes provided more information than just different levels of severity. 
These classes are, therefore, analogous to multiple ways in which peppers can branch out in 
a tree. Peppers can be differentiated by varying spice levels (i.e., spicy, medium, and mild) at 
the highest level. The spicy class may split into scotch bonnet and habanero, for example, and 
useful for determining interactions with other flavors. Likewise, a hierarchical PD tree can be 
interpreted at different levels by practitioners, aiding practitioners in the diagnostic process. 
A hierarchical tree could aid in diagnostics by first screening at the broadest/general level 
(cf. Fossati et al., 2007) and subsequently fine-tuning to differentiate between more specific 
classes of pathology. This could aid an efficient investment of resources.

Relations between Different Expressions of Personality Pathology
To increase knowledge of the broader PD construct, it would be helpful to examine the 
relations between different expressions of personality pathology. For that reason, associations 
between classes of PD traits and indices of peer relations, and between PD trait (domains) 
and themes of narrative identity were examined. Given that adolescents increasingly spend 
time with their peers and turn to them for support (Helsen, Vollebergh, & Meeus, 2000; 
Steinberg & Morris, 2001), peer relations would be relevant measures that should be linked 
to personality difficulties. Adolescence is also a period whereby a great deal of narrative 
identity development takes place (Habermas & Bluck, 2000; Habermas & Reese, 2015). 
The emergence of personality difficulties during this period might start to intertwine with 
narrative identity development (Klimstra & Denissen, 2017; Shiner, 2009; Shiner, Klimstra, 
Denissen, & See, 2020; Shiner & Tackett, 2014).

Pathological Personality traits and Peer relations
Peer relations are developmentally important indices that may be related to PD traits. 
Hierarchical tree classes of PD traits were associated with indices of peer relations (Chapter 
3). For the subclasses of the high-risk class, adolescents in the Antagonism class seemed to be 
more popular than those in the Emotional Instability class. Consistent with this, adolescents 
that are antagonistic and therefore more likely engage in risky and antisocial behaviors, 
have been found to be more popular during adolescence (Dijkstra, Cillessen, Lindenberg, 
& Veenstra, 2010; Moffitt, 1993). For the subclasses of the medium-risk class, adolescents 
in the Disagreeableness class reported more negative interactions with peers than those in 
the Mild Emotional Instability class. Consistent with this, individuals with low agreeableness 
have been found to display higher levels of aggression in social interaction, which leads to 
more negative interpersonal interactions with their peers (e.g., Scholte, van Lieshout, de 
Wit, & van Aken, 2005).
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Pathological Personality Traits and Narrative Identity
Narrative identity is another developmentally important expression that may be linked 
to PD traits. The links between themes of turning point narratives and PD trait domains 
were examined in a Singaporean clinical adolescent sample (Chapter 5). Higher levels of 
Disinhibition were associated with lower agency. Moreover, higher levels in the trait domains 
of Negative Affectivity, Detachment, Disinhibition, and Psychoticism were related to lower 
levels of communion. Focusing on more specific PD traits, Chapter 4 investigated the relations 
between schizotypal PD traits with turning point narratives in a sample of Dutch community 
adolescents. Compared to the narratives of adolescents with low levels of schizotypal PD 
traits, identity narratives of adolescents with high levels of schizotypal PD traits contained 
fewer and weaker references to agency and redemption. These adolescents were also more 
likely to mention psychotic-like content in their narratives, scoring higher on Cluster A- and 
schizotypal PD-like symptom descriptions. However, there were no differences in the presence 
of self-event connections across the two groups.

Integration
Overall, findings on associations between different expressions of youth’s personality 
pathology showed that there are some significant and non-significant linkages. This provides 
more information about the nomological network of PD in youths. For instance, measures of 
friendship and social functioning were differentially associated with some of the identified 
classes. Adolescents with high levels of schizotypal features had lower levels for most of the 
narrative identity features that were coded. On the other hand, there were varied associations 
with PD trait domains and themes of narrative identity. Specifically, communion was associated 
with all PD trait domains but Antagonism, but there were no significant associations between 
self-event connections, coherence, and redemption with PD trait domains.

Taken together, these findings demonstrated that certain friendship measures and themes of 
narrative identity may positively or negatively reinforce adolescents’ PD traits. Alternatively, 
friendship measures and narrative themes may trigger only certain aspects that was dormant 
in an adolescent’s personality, and PD traits may surface under certain conditions of stress.

Conclusions and Implications of Research Findings
All findings demonstrate that it is important to consider a nomological network of PD traits 
to advance our understanding of PD in adolescence. The construct validity of PD traits can 
be established in various ways – their interrelationships, predictive validity, and associations 
with narratives. Interrelations of the PD traits examined through network approach and LCT 
modelling demonstrated additional findings to what we already know from the established 
factor structure of PD traits. PD traits had meaningful relations with interpersonal functioning 
indices, as well as themes of narrative identity. For researchers and practitioners, it is helpful 
for them to know which approach is more useful for diagnostic purposes. For example, if they 
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had to pick a handful of traits to measure, they could first focus on more central traits. Also, 
a hierarchical tree could aid in diagnostics by first screening at the broadest/general level, 
subsequently fine-tuning to differentiate between more specific classes of pathology. This 
could aid an efficient investment of resources. Furthermore, given that PD in youth comprises 
of multiple expressions, it is pertinent to look at the associations of PD traits with expressions 
that include the self and interpersonal functioning, potentially increasing our knowledge of 
adolescent PD. Based on these conclusions, there are three key take-home messages.

1. Examining Relations between Pathological Personality Traits using Alternative Approaches 
is Promising

The findings indicate that it is useful to consider alternative approaches in examining the 
relations of PD traits, as it adds additional value to what we know from factor analytical 
approaches. This will be listed below. First, central traits were identified in a visual network, 
and traits can be grouped into meaningful hierarchical classes within individuals. The network 
approach helped identify certain traits that are more central in the network compared to 
other traits. These findings add on to findings from PD factor analytical studies – PID-5 traits 
mapping onto 5 domains (de Clercq, de Fruyt, de Bolle, van Hiel, Markon, & Krueger, 2014; 
Somma, et al., 2016). Thereby, demonstrating that a different perspective of examining 
associations of traits at a group level can expand our understanding of the structure of PD in 
adolescence, especially on specific central traits. Second, LCT modelling is another approach 
that suggests that PD traits can be classified into the range from normal towards pathological 
at the top of the hierarchical tree, which expands into more specific trait patterns down the 
tree. Such a person-centered approach should receive more attention from a clinical point 
of view, as it examines the relations between traits at an individual level, and is more closely 
aligned with how a clinician examines a child from a holistic point of view.

To various findings on the relations between PD traits using network approach and LCT 
modelling has shown that focusing on these alternative approaches warrant attention. Further 
research using these approaches could potentially aid in expanding the diagnostic procedure 
of adolescent PD for clinicians. Also, based on findings in this thesis, specific traits or trait 
configurations might warrant extra attention of clinicians and researchers. For instance, 
focusing on central traits such as Anxiousness might be key to understanding comorbidity 
between several forms of PD. Anxiousness was found to be negatively associated with risk-
taking. Potentially, an anxious person might be more sensitive to potential threats in the 
surrounding, which could lead to reduced risk-taking behavior (Giorgetta et al., 2012; Yip and 
Côté, 2013). Also, trait configurations in the medium-risk classes might signal (sub)-clinical 
attention, and those in high-risk classes might need more immediate help.
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2. Relations between Personality Pathology Traits and other Personality Pathology expressions 
deserves Attention

Adolescents can score high on one aspect of personality pathology but score relatively low 
on another aspect. For instance, compared to adolescents with low levels of schizotypal 
traits, those with high levels of schizotypal traits can express a low degree of agency and 
redemption within their narratives, but both groups may draw an equal number of self-event 
connections. Findings on how an adolescent scores on one personality expression does not 
tell much about how this individual scores on another expression. Thus, focusing on different 
expressions of personality pathology can allow researchers and practitioners to get a broader 
and more complete picture of PD in youths.

The findings in this thesis have shown that taking a more comprehensive approach in 
assessing different expressions of personality pathology concurrently is promising. A full 
understanding of the broader personality pathology picture provides important insights for 
assessment that could aid in improving diagnosis and adaptive personality development 
among adolescents. For example, the findings in this thesis suggest that adolescents in the 
Antagonism class were more popular among their peers compared to those in the Emotional 
Instability symptomology class can be used to illustrate this point. Potentially, Antagonism 
may be a pathological feature that is more related to peer relations, but in complex ways, 
given antagonistic adolescents’ popularity among their peers. Clinicians could potentially 
place more emphasis on the Antagonism-peer relations link, which could enrich the diagnostic 
process. The understanding of the relations between different expressions of PD could be 
helpful in intervention. In this thesis, it was found that there were negative associations 
between the narrative theme of communion and PD trait domains such as negative Affectivity, 
detachment, psychoticism, and disinhibition. With replications of these findings, interventions 
could target the theme of communion during sessions, potentially aiding in adaptive 
personality development. As demonstrated in the examples above, the understanding of 
the different relations between different expressions of personality might already point us 
in the right direction when it comes to focusing on specific expressions of personality during 
assessment as well as in an intervention program.

The associations found between pathological personality aspects in this thesis should first be 
replicated and further examined in future studies before using the information to improve 
assessment and intervention. Nevertheless, the findings provide preliminary evidence that 
having a broader understanding of the concept of PD might provide valuable insights in our 
understanding of the structure of PD in youth.

To replicate the findings in this thesis and establish the construct validity of PD traits, 
collaborations between researchers that focus on different approaches and expressions to 
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the study of PD are highly recommended. Integrating ideas using alternative approaches 
and perspectives could be key in advancing the literature on PD in adolescence. Such 
collaborations could not only inform us on the associations between different personality 
expressions, but also provide us with information on possible overlap between the various 
expressions. Moreover, replicating the findings in the thesis would provide additional evidence 
for the validity of contemporary models for personality pathology, such as the AMPD, and for 
normative personality, such as McAdams and Pals’ (2006) model.

3. Examining Personality Pathology Across Cultures Warrant more Attention

The relations between narrative identity and pathological traits may have similarities and 
differences across cultures. Agency appears to be a theme of narrative identity that warrants 
attention, given that low agency was associated with various PD traits across cultures. While 
it is not possible to draw any conclusions beyond the Dutch and Singaporean cultures in 
the context of this dissertation, it may be that there will be differences in the trait-narrative 
identity relations if more cultures would be included. Focusing on this link across cultures can 
allow researchers and practitioners further insight into this under-researched area.

The findings in this dissertation also pointed to potential differences across cultures. For 
instance, the theme of communion appears to be especially relevant in a collectivist culture 
such as Singapore (Hofstede, 2020), which is consistent with the relations with many PD 
domains found in this dissertation. Other themes that are more individualistic narrative 
themes, like redemption and self-event connections, were not associated with PD traits in 
the Singaporean clinical sample. This is in contrast to a previous study examining a Western 
sample of adolescents with BPD, in which life stories were found to contain more negative 
emotional content and negative causal connections (Lind et al., 2019). In a non-clinical sample, 
Reese et al. (2014) demonstrated distinct differences among New Zealand Maori, Chinese, and 
European adolescents in narrative identity and normative personality traits. Therefore, culture 
is a critical factor to consider in the development of personality pathology in adolescence. To 
increase our understanding of the traits-narrative identity link in the broader multi-cultural 
context, collaborations across researchers from various cultures are recommended.

Strengths, Limitations, and Future Studies

The current dissertation has several strengths. First, robustness checks were carried out for 
findings, where possible. This was carried out in the network approach (Chapter 2) and LCT 
modelling approach (Chapter 3), but also in the examination of the relations between PD 
traits and themes of narrative identity (Chapter 4 and 5). Second, in some studies, a multi-
method approach was used. The study in Chapter 3 included reports by adolescents and 
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their classmates (peer nominations), and the studies in Chapter 4 and 5 included quantitative 
and qualitative data (although qualitative data were quantified using coding manuals). The 
associations in studies using multi-informant and multi-method approaches are less likely to 
be conflated with shared method-related measurement error. Third, alternative appropriate 
statistical approaches were used to examine linkages between PD traits. Network analysis and 
LCT modelling were used in Chapters 2 and 3 respectively to examine the relations between 
PD traits. From a construct validity perspective, the dissertation used other statistically solid 
methods to further advance knowledge on the structure of PD traits. Fourth, aspects of 
personality pathology were not only investigated in a predominantly Western sample (Dutch), 
but also in a predominantly non-Western sample (Singaporean). Moreover, the Singaporean 
sample consisted of clinical adolescents. Personality pathology is not often investigated in 
non-Western cultures, and the study in Chapter 5 provided a glimpse of how similar and/or 
different the findings are from previous studies that examined Western samples.

Beside these strengths, there were some limitations in the dissertation that need to be 
acknowledged. First, pathological personality traits were measured solely with a self-reported 
questionnaire. In personality research, parental ratings of adolescents’ personality have 
been employed (e.g., Selfhout, Denissen, Branje, & Meeus, 2009). However, adolescent 
personality self-reports have been shown to be reliable and valid (Soto et al., 2008). Despite 
this, additionally including the parental view of an adolescent’s personality likely would 
have provided a fuller picture than the self-report data alone, and this could be explored in 
future studies. Second, examining personality pathology in adolescence cross-sectionally only 
offers a limited understanding of changes in PD traits and relations between PD expressions 
across time. Nonetheless, the studies in this thesis used multi-methods and alternative 
approaches to study narrative identity, and the findings could pave ways for future studies. 
Third, different expressions of personality pathology have been examined in this dissertation, 
it also leaves several gaps in the empirical knowledge on the characteristics of the different 
PD expressions. For instance, it remains unclear why certain expressions of PD are related 
to each other, whereas others are not. This could be due to other contextual factors such as 
childhood abuse (Johnson Bromley, McGeoch, 2005; Johnson, Bromley, Bornstein, & Sneed, 
2006) and maladaptive parenting (Johnson, Cohen, Chen, Kasen, & Brook, 2006), which are 
demonstrated risk factors for the development of PDs. Future studies should examine such 
contextual factors that may affect associations between aspects of PD. Other areas that 
remain unknown include other aspects of self and interpersonal functioning (besides peer 
relations) noted in Criterion A of the AMPD, and characteristic adaptions from McAdams and 
Pals’ model. Future studies could include these other aspects and examine how these aspects 
are related to each other for a more complete view of the PD construct.
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Implications for Practice

Although our findings would need to replicated before they can be used to inform clinical 
practice, there are several potential implications in the area of diagnostics. The central traits 
identified in the network approach would be useful for practitioners to zoom in first and 
foremost during assessment. The hierarchical classes could serve as a tool to help practitioners 
categorize adolescents into groups, and paying more attention to those in groups that are 
identified as at-risk. Adolescents that display lower levels in their narrative themes such as 
communion, may be more susceptible to PD traits, and thus serving as a way to identify 
those at-risk.

Concluding Remarks

The aim of this dissertation was to establish the construct validity of PD traits to increase the 
understanding of personality pathology in adolescence. To do so, the dissertation looked PD 
traits in the following ways – interrelations, predictive validity, and associations with themes 
of narrative identity. There were many relevant “firsts” in the studies of the thesis. First, the 
findings demonstrated that using alternative approaches were informative in expanding 
our understanding of the relations between pathological personality traits. The network 
approach identified central traits in a network, and the LCT approach identified a hierarchical 
PD tree typology. Second, the studies in the dissertation were among the first to examine 
relations between pathological traits and peer relations as well as pathological traits and 
narrative identity in adolescents. The findings demonstrate that the different expressions 
of PD are related in complex ways and emphasize the importance of not only focusing on 
pathological traits, but to also consider different expressions of personality pathology in 
youth. Consequently, a nomological network of PD traits is important to uncover the bigger 
personality pathology picture in adolescence.
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Summary in English

This dissertation will establish the nomological network of personality disorder (PD) traits to 
further uncover the nature of PD in adolescents. Specifically, the construct validity of PD traits 
in terms of their a) interrelationships, b) predictive validity (peer relation outcomes), and c) 
associations with narratives is examined. The reason for doing this is because the majority 
of previous adolescent studies have focused on PD traits itself and its factor structure. Now 
that the factor structure of PD traits have been established, one can move on to pursuing 
different open questions. These questions include the way PD traits themselves are related 
to one another beyond their factor structure, and linking the different expressions of PD.

To examine the relations of PD traits, the network approach and Latent Class Modelling (LCT) 
approach were used. The second chapter of this dissertation examined relations between PD 
traits using the network approach. The network approach focuses on the unique relations 
each trait has with other traits, and can establish the centrality of each PD trait. The network 
analysis showed that only some traits belonged to their pre-ordained domains, whereas other 
traits were strongly associated with traits outside of their pre-ordained domains. Anxiousness 
and callousness were identified as highly central traits, having many unique associations with 
other traits.

The third chapter of this dissertation examined relations between PD traits using the Latent 
Class Tree (LCT) modeling approach. The LCT approach focuses on grouping adolescents 
who had similar patterns of scores on a set of PD traits into classes and these classes are 
represented in a hierarchical tree structure. High-risk, medium-risk, and low-risk classes were 
identified at the top of the tree. ). Beyond that, specific patterns within each part of the 
severity continuum were identified. The subclasses lower in the hierarchy of the high PD level 
branch suggest that there are subclinical patterns that correspond with those that are often 
found in clinical samples. The subclasses of the medium PD class suggest a differentiation 
between adolescents with medium levels of externalizing behaviors and medium levels of 
internalizing behaviors. Lastly, differential patterns in the low-risk classes were identified, 
suggesting different clusters of low levels of PD traits, indicating thriving.

To examine the question of predictive validity of PD traits, this dissertation investigated 
associations between hierarchical class of PD traits (identified in the third chapter) and 
indices of peer relations. Hierarchical tree classes of PD traits were associated with indices 
of peer relations. For the subclasses of the high-risk class, adolescents in the Antagonism 
class seemed to be more popular than those in the Emotional Instability class. Consistent with 



A

Summary in English

171

this, adolescents that are antagonistic and therefore more likely engage in risky and antisocial 
behaviors, have been found to be more popular during adolescence For the subclasses of 
the medium-risk class, adolescents in the Disagreeableness class reported more negative 
interactions with peers than those in the Mild Emotional Instability class.

Lastly, associations between PD trait (domains) and themes of narrative identity were 
examined in the next two chapters. The fourth chapter investigated the relations between 
schizotypal PD traits with turning point narratives in a sample of Dutch community 
adolescents. Compared to the narratives of adolescents with low levels of schizotypal PD 
traits, identity narratives of adolescents with high levels of schizotypal PD traits contained 
fewer and weaker references to agency and redemption. These adolescents were also more 
likely to mention psychotic-like content in their narratives, scoring higher on Cluster A- and 
schizotypal PD-like symptom descriptions. However, there were no differences in the presence 
of self-event connections across the two groups.

The fifth chapter examined links between themes of turning point narratives and PD trait 
domains were examined in a Singaporean clinical adolescent sample. Higher levels of 
Disinhibition were associated with lower agency. Moreover, higher levels in the trait domains 
of Negative Affectivity, Detachment, Disinhibition, and Psychoticism were related to lower 
levels of communion.

Altogether, by establishing the construct validity of PD traits, the findings in this dissertation 
demonstrate that the different expressions of PD are related in complex ways and emphasize 
the importance of not only focusing on pathological traits, but to also consider different 
expressions of personality pathology in youth. The promising findings mark the need for 
a nomological network of PD traits to uncover the bigger personality pathology picture in 
adolescence.
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