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Abstract

Baggrund: ‘The Big Five’ som model er den dominerende méade at konceptualisere
personlighed pa i psykologien. Modellen fremstilles ofte som en simpel, hierarkisk struktur,
som havder at individer adskiller sig i traek langs fem brede dimensioner. Der er dog evidens
for, at mange skalaer som maler personlighedstraek ikke ligger inden for ét Big Five-domane,
men flere. Selvom udbredelsen af disse interstitielle (dvs. mellemliggende) traek kan have
betydning for Big Five-modellens pastand om at organisere personlighed effektivt, er de ikke
serlig undersegt, og det er derfor uvist, hvorfor sa mange skalaer lader til at befinde sig
imellem domaner. Dette studie undersoger dette ved at gennemga interstitielle skalaers items
og disses korrelationer med Big Five-domanerne. Metode: Deltagerne (N = 1134) var en del
af det amerikanske Eugene-Springfield Community Sample. De besvarede en lang reekke
spargeskemaer, inklusiv en méling af Big Five-domanerne samt adskillige yderligere
malinger af personlighedstraek. Korrelationsanalyser blev anvendt pd 41 skalaer for at
underspge sammenhangen mellem Big Five-domener og skalaer der méler enkeltstdende
personlighedstrak. Skalaer som havde en korrelation pa .30 med to eller flere domaner blev
herefter undersegt pa item-niveau gennem korrelationsanalyser med Big Five-domanerne.
Resultater: Resultaterne indikerede, at 11 ud af 41 skalaer var interstitielle. Fire ud af de 11
interstitielle skalaer lader til at veere opbygget af sammenhangende items, der i sig selv er
interstitielle, mens de resterende skalaers interstitialitet er uklar eller bedst forklares ud fra at
forskellige items er korreleret med forskellige domaner snarere end at male et
sammenh@ngende, interstitielt personlighedstraek. Konklusion: Fundene antyder at der ikke
er et entydigt billede af, hvordan interstitielle skalaer har afsat i deres items, idet der bade
findes eksempler pa overbevisende interstitialitet og pa uklare item-sammensatninger. Der er
derfor forskellige drsager til udbredelsen af interstitielle skalaer, men det understreger ogsé at
der er behov for yderligere forskning for at afdaekke, hvor stor udbredelsen af interstitielle

skalaer, der méler et @&gte interstitielt personlighedstrak, er.
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1. Introduction

When speaking of personality psychology, there are several ways to approach the
understanding of traits and how they influence behavior. Particularly the essential trait
approach, which focuses on few traits out of the thousands of options, has come to the
forefront of research in personality psychology (Funder, 2013). Frameworks that take this
approach, such as The Big Five or the Five Factor Model (Costa & McCrae, 1995; Goldberg,
1992), and HEXACO (Ashton & Lee, 2001), focus on few, broad core traits, composed of
multiple, narrower facets, thus making a hierarchical structure of personality. Particularly the
Big Five or Five Factor model has won headway and become a big focus in personality
research as the prevailing conceptualization of personality (Funder, 2013; Strus et al., 2014).
The roots of this model began more than 80 years ago when Allport and Odbert (1936)
scoured the dictionary to find all trait-like words and found 17.953. Later, two traditions led
to the development of the five broad personality factors - the lexical approach, largely
connected to Lewis Goldberg and the term ‘the Big Five’, and the questionnaire approach,
which is largely linked to Costa & McCrae’s work and the term ‘the Five-Factor Model’
(Boudreaux & Ozer, 2015; Costa & McCrae, 1995; Goldberg, 1992; Goldberg, 1993). Today,
the models are so closely related that the two terms are often used interchangeably (Gurven et
al., 2013; Strus et al., 2014). Likewise, in this thesis we will not distinguish between the two
except when necessary to describe the differences and will henceforth use the term ‘the Big
Five’ collectively.

Proponents of the Big Five argued that this model could provide a robust, scientific
framework that could be used to organize the many individual, trait-like differences between
people (Goldberg, 1993). Though there has been some disagreement as to the labels of the
factors, what exactly each factor is constituted of, and the universality of the factors -
particularly the fifth factor, Openness to Experience (henceforth called Openness) - the Big
Five remains at the forefront of personality research, and even contributes to other fields
outside of psychology (John, 2021).

The Big Five centers around five broad traits, also called domains - Extraversion,
Agreeableness, Conscientiousness, Neuroticism, and Openness - which can in turn be divided
into facets and nuances (McCrae, 2020). The original idea was that the five domains would
be orthogonal, meaning that there should be no correlation between them; getting a high or
low score on one should not predict whether one would get a high or low score on any of the
others (Funder, 2013; John, 2021). As it turns out, though, the Big Five are not as simple and

clean-cut as they may seem. For example, some of the domains are indeed somewhat related



to one another (Digman, 1997). It seems that three of the Big Five domains - Neuroticism,
Conscientiousness, and Agreeableness - constitutes a dimension coined Stability (or Alpha),
while the other two - Extraversion and Openness - constitutes a dimension called Plasticity
(or Beta) (DeYoung, 2006; Digman, 1997).

Additionally, beyond this, there do seem to be some personality constructs that do not
fit too neatly into the tree-like structure that was proposed. The Big Five has received
criticism for failing to be comprehensive, in that some traits are seemingly distinct from the
Big Five (Hough, 1992; Paunonen & Jackson, 2000) - though some argue that not nearly as
many traits as typically thought are distinct from the Big Five (Cred¢ et al., 2016; Saucier &
Goldberg, 1998). Some traits - including some seemingly distinct ones - appear to be
interstitial, and thus lie between several broader domains rather than fitting into a certain
branch of the framework (Costa & McCrae, 1995; Krueger & Markon, 2014; Mooradian et
al., 2016). Developers of the NEO inventory assessments of the Big Five, Costa and McCrae
(1995), have acknowledged these interstitial traits, as have many other researchers (Credé et
al., 2016; Hofstee et al., 1992; Mooradian et al., 2016). In fact, it seems that interstitial traits
are actually quite common (Hopwood & Donnellan, 2010). According to De Raad and
Barelds (2020) most Big Five trait-variables were found to load substantively on two factors,
while less than 10% loaded on only one factor - an observation that drastically compromised
the simple-structure concept (De Raad & Barelds, 2020).

Despite this prevalence of interstitial traits, it is hard to find research actually
focusing on them. As an example, we have found no papers focusing explicitly on the
interstitial traits within a Big Five perspective through our literature search. Part of this
hardship may be due to a lack of a common language regarding them, as not everyone calls
them interstitial traits. For example, John (2021) calls them “those characteristics that fall in
the fuzzy regions between the factors” (p. 43, italics in original), which is perhaps slightly
long to be a useful label. Others call them compound traits (Credé¢ et al., 2016; Hough et al.,
2015) due to them being composed of different domains (Connelly et al., 2018). In this
branch of the literature, most attention has been focused on traits such as integrity and
customer service orientation, and whether it is possible to synthetically form variables such as
these; among them is Hough and Ones (2001), and Cred¢ et al. (2016), who looked into
whether certain compound traits could be approximated from composites of Big Five
domains. If a compound trait could be indirectly computed this way, useful predictors of real-
world outcomes could be obtained exclusively through a thorough measurement of the Big

Five (Cred¢ et al., 2016). To our knowledge, however, not much attention beyond this has



been given to interstitial (as they will henceforth be called) traits. Rather, it seems that when
interstitiality is mentioned - often in papers attempting to locate individual traits within the
Big Five - it is usually a brief comment on the issue which is then quickly set aside to focus
on other things (Mooradian et al., 2011; Roberts et al., 2005).

We intend to rectify this in our paper by investigating interstitial traits in their own
right. In some cases, an interstitial ‘trait’ could be merely an adjective, that is, a single word
describing a characteristic feature, such as the 17.953 words Allport and Odbert (1936) found
in the dictionary. Though these are interesting in their own right, this paper will focus on
interstitial traits that are measured by a scale (e.g., self-esteem, narcissism). Such scales and
their relations to the Big Five were investigated in a recent study by Bainbridge et al. (in
press), who found that these so-called stand-alone scales were highly connected to the Big
Five, though they were often interstitial. The aim of this study is to explore what makes trait
scales interstitial; whether the constructs themselves are interstitial, or whether it is due to a

problematic combination of items within the scales.

1.1. Reader’s guide

The following thesis is an empirical study of item-level compositions of interstitial
scales in relation to the Big Five domains. Using a publicly available dataset, we wish to shed
light on what causes what appear to be interstitiality in trait scales. The current section will
briefly illustrate the disposition of the thesis.

This thesis’ structure is based on the IMRaD format. The first section following this
includes a presentation of the development, structure, and measurement of the Big Five
model. We then review the phenomenon of interstitial traits. The section finishes off with a
summary and the study’s rationale and research question. In the second section, we present
our methods, with information on statistical analyses, participants, procedure, and measures.
The third section contains results from the statistical analyses, including tables and
presentation in the text. Finally, the fourth section encompasses the discussion, which
provides a summary of the results and then a presentation of our findings in more detail,

followed by implications, strengths and limitations, and conclusions.

1.2. The Big Five
Since the promulgation of the Five Factor Model of personality (Costa & McCrae,
1985; McCrae & Costa, 1985a) or Big Five (Goldberg, 1990), the model has won headway

and become a big focus in personality research, particularly because it is generally seen as a



comprehensive framework to map personality (John, 2021; McCrae, 2020). The Big Five is
often depicted as a simple hierarchical structure, where the five traits - or domains - are
usually divided into six facets per domain. These traits capture a lot of variance within
personality psychology and the model manages to bring together a variety of very different
traits under the five common labels. They are also quite useful in predicting life outcomes,
such as popularity, work and academic performance, marital satisfaction, and plain happiness
(Funder, 2013).

There is no single developer of the Big Five; numerous researchers have contributed
to the creation of the Big Five since the 1930’s. The Big Five was originally based on a
combination of factor analysis and the lexical approach, which builds on the assumption that
most important personality traits are encoded as words in natural languages (John, 2021). The
roots of the Big Five go back to 1936, when Allport and Odbert went through the English
dictionary and found 17.953 trait terms. They reduced these to 4.504 terms, describing stable
personality traits. These 4.504 traits were then used by Cattell (1943) to do a lexical analysis.
He reduced the list to 35 clusters of personality traits. Seven years later, Fiske took 22 of
these clusters through a factor analysis and discovered that they would fit in a five-factor
solution (Fiske, 1949). Tupes and Christal (1961) and Norman (1963) consolidated the five-
factor solution, and a long list of replication research has led to the Big Five as we know it
today (Botwin & Buss, 1989; Digman & Inouye, 1986; Goldberg, 1981; McCrae & Costa,
1985b; Rammstedt et al., 2010).

Generally, one could say that there are two approaches or traditions within the
development of the model: The lexical approach and the questionnaire approach (Boudreaux
& Ozer, 2015). Most of the research outlined above belongs to the former. The lexical
approach relies on studies based on the lexical hypothesis - that important aspects of human
life will eventually be encoded in the language, meaning that if a trait is truly a salient,
relevant, and universal trait, people will have named it (more than likely with several words)
in all languages (Boudreaux & Ozer, 2015; Funder, 2013; Goldberg, 1993). Thus, it should
be possible to identify a common set of constructs that can differentially characterize all
humans all over the world (De Raad et al., 1998). The starting point were the thousands of
trait descriptive terms provided by Allport and Odbert (1936). Examinations of the factor
structure of these terms could then be used to study the structure of personality. This
approach led to the model labeled the Big Five by Goldberg (1981). The questionnaire
tradition was led by the analysis of questionnaires (McCrae & John, 1992). Eysenck (1947)

identified Neuroticism and Extraversion as major dimensions of personality tests. Costa and



McCrae (1976) made a cluster analysis and found a third factor they labeled ‘openness to
ideas’. Observing the findings in studies of the lexical tradition, they later added measures of
conscientiousness and agreeableness (McCrae & John, 1992). Today, their Five-Factor
Model largely represents how we know the five factors: Extraversion, Agreeableness,
Conscientiousness, Neuroticism and Openness (to Experience) (Goldberg, 1993; John, 2021).
The Big Five model from the lexical tradition is largely similar, though there are some
differences. Some are superficial: The fourth factor of the model is labeled Emotional
Stability instead, reflecting the opposite pole of Neuroticism, and the third factor is not
identical, though very similar, in the two models (Goldberg, 1993). Two other differences are
more striking. For one, the first and second factors are systematically rotated, so that the facet
Warmth is located in the Extraversion domain in Costa and McCrae’s model, while it belongs
in the Agreeableness domain in the lexical model. Another difference lies in the labeling of
the fifth factor, coined Openness to Experience in Costa and McCrae’s model, and Intellect or
Imagination in the lexical tradition (Goldberg, 1993). Others have suggested using Roman
numerals for the domains instead (Hofstee et al., 1997; Saucier & Goldberg, 1996); these are
useful because they reflect the relative size of the factors in lexical studies (John, 2021), and
they are more theoretically neutral and avoids using labels that can be oversimplified and
potentially misleading (Funder, 2013; McCrae & John, 1992). Regardless of the differences
between the lexical tradition and the questionnaire tradition, though, the models are mostly
similar, and the two terms are often used interchangeably (Visser, 2018).

Analyses of the five factors have been replicated in different languages and cultural
groups with remarkably, yet not completely similar results, indicating that they captured
somewhat universal dimensions of human personality (De Raad et al., 1998; John, 2021,
Saucier & Goldberg, 2001; Saucier et al., 2000). The expression of the domains varies across
cultures, with the five factors being well-replicated in Germanic languages, while non-
Western languages and cultures tend to be more complex (John, 2021). Still, the results from
translating them to different languages have been mostly encouraging so far, with finding the
five factors - or at least considerable overlap with them - in most of the languages studied.
The fifth factor, Openness, seems to consistently be the factor with the least cultural
transmissibility (Funder, 2013; John, 2021).

As for assessment, self-report is by far the most popular basis for measuring
personality, and self-report questionnaires remain the most widely used and well-validated
tool to assess the five domains, though sometimes peer-report or a combination of the two are

used (Funder, 2013; McCrae, 2020). Particularly popular is Costa and McCrae’s NEO
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personality inventory (Funder, 2013; McCrae, 2020). Their first version, named NEO-I only
contained measures for Neuroticism, Extraversion and Openness - hence the name NEO - and
the I for inventory (John, 2021). In 1985 they included all five factors but only measured six
facets for the three original factors in their NEO Personality Inventory (NEO-PI) (Costa &
McCrae, 1985). In the Revised NEO Personality Inventory - NEO PI-R, they included six
facets for all five domains (Costa & McCrae, 1992). In 2005, Costa and McCrae published
the NEO PI-3 with revisions of 37 items, making it more useful with younger populations and
adults with lower education (McCrae et al., 2005). The NEO PI-R and NEO PI-3 consist of a
240-item questionnaire in both a self-report and an observer-report version. There is also a
shorter 60-item NEO Five factor inventory (NEO FFI) version which only measures the five
domains, and not the underlying facets (John, 2021). Beyond the NEO inventories, there are
several other measuring tools that measure the Big Five. The methods vary from single
adjectives in the trait-descriptive adjectives (TDA) (Goldberg, 1992), to long sentence
questions used in NEO. But answering 240 or 60 long sentence questions is time consuming,
so to address the need for a shorter instrument the Big Five Inventory (BFI) was constructed
(John et al., 1991). Like the NEO measurement, it measures the Big Five and 6 underlying
facets for each domain - in total 30 facets. There are 8-10 items for each of the five domains,
and a total of 44 items. Each facet is measured by only one or two items each. In general, the
NEO inventories, the BFI together with the 100-item TDA and the shortened 40-item TDA
are the most used measures of the Big Five. The NEO questionnaires are the best-validated
but the BFI has been frequently used in research where respondents time is in the essence
(John, 2021).

However, the factor structure of the Big Five has been subject to criticism. Some
researchers argue that five factors are either too few or too many. One of the most known
alternatives to Big Five is the HEXACO model, which consists of 6 factors; Honesty-
Humility, Emotionality, Extraversion, Agreeableness, Conscientiousness and Openness
(Ashton & Lee, 2007). In essence HEXACO divides the Big Five domain Agreeableness into
an additional factor called Honesty-Humility and rotates some of the factors from their
position in the Big Five (Ashton et al., 2014; McCrae, 2020). Even though studies have
shown that the Honesty-Humility factor has value, the common argument to defend the Big
Five is that it contains both Honesty and Humility since they are roughly the same as
straightforwardness and modesty, which places them at a lower level in the Big Five
hierarchy (McCrae, 2020). Another alternative to the Big Five model is presented by De Raad

and Peabody (2005), who found a more robust support for a three-factor model consisting of
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Extraversion, Agreeableness and Conscientiousness, rather than all five factors. Other
researchers, however, found that only five factors are consistently replicable (De Raad et al.,
1998; John, 2021; Saucier & Goldberg, 1998), though some researchers argue that all of the
five factors need redoing (John, 2021). Regardless of the criticisms it has received, the Big
Five remains the predominant model of general personality structure (De Raad & Barelds,

2020; John, 2021; McCrae, 2020).

1.3. Beyond the Big Five

Despite its name, the Big Five model does not begin and end with the five domains
(Wilmot et al., 2016). While the namesakes of the model are very broad and thus are optimal
for general use, they fall short in more specific cases, such as predicting a particular life
outcome (Ashton et al., 1995). Meanwhile, a given facet of a scale (i.e., a narrower measure)
will be more optimal for such specific cases (Anglim et al., 2020; Judge et al., 2002). This
phenomenon is often called the bandwidth-fidelity trade-off or the bandwidth-fidelity
dilemma, as increased fidelity or increased bandwidth will usually come at a cost to the other
(Gleser et al., 1965; Salgado, 2017). So, even though the five domains are important - and
have given name to the model - that is not all there is to it.

It is not just the domains and facets within the model that are of interest, though.
There have been calls to recognize the complex structure of personality and examine and
integrate relationships between the Big Five and other personality traits into the framework.
For example, Wilmot et al. (2016) observed how the seemingly independent construct of self-
monitoring was actually a bidimensional construct, where the two factors - acquisitive self-
monitoring and protective self-monitoring - were located at the level of the metatraits
Plasticity (composed of Extraversion and Openness) and Stability (composed of Neuroticism,
Agreeableness, and Conscientiousness), respectively. Likewise, Mooradian et al. (2011)
examined how dispositional empathy can be mapped onto the Big Five - and they, too,
discovered that different dimensions of dispositional empathy are related differently to the
five domains.

So, even though The Big Five manages to catch many important subtraits in their
model, there are also traits that do not seem to fit so neatly into the equation. While each of
the five domains has several facets that it is composed of (e.g., Extraversion is composed of
the facets Warmth, Gregariousness, Assertiveness, Activity, Excitement Seeking, and
Positive Emotion; Funder, 2013) and encompasses many narrower traits, there are also some

traits that do not have a clear affiliation with any one domain. As mentioned earlier, some
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aspects of personality may be hard to meaningfully place within this framework entirely; this
has been found to be the case with the fantasy facet of dispositional empathy (Mooradian et
al., 2011) as well as other personality-related traits such as sensuality, religiosity, thriftiness
and many others (Paunonen & Jackson, 2000). Yet other traits - namely, the interstitial ones -
may fit in the Big Five framework, only they are not meaningfully related to just one domain
but are associated with two or more of the Big Five domains. As mentioned, though, while
attempts to clarify what is distinct from the Big Five are widespread (Hough, 1992; Paunonen
& Jackson, 2000; Saucier & Goldberg, 1998) research on interstitial traits - at least in relation
to the Big Five - are hard to come by.

On the other hand, interstitiality has received some attention in other cases,
particularly regarding the lower-order structure of the Personality Inventory for the DSM-5
(PID-5), which is designed to assess the domains and facets of the Alternative Model for
Personality Disorders (the AMPD) (Watters et al., 2019). The higher-order structure of the
PID-5 is well-established, and in fact generally corresponds well with the Big Five, with at
least four of the five factors seemingly corresponding to maladaptive versions of a domain in
the Big Five (Negative Affectivity, Detachment, Antagonism, and Disinhibition correspond
to Neuroticism, Extraversion, Agreeableness, and Conscientiousness, respectively; Watters et
al., 2019). The last factor and domain in each case (psychoticism in the PID-5 and Openness
in the Big Five) is less clear - while some of the facets in each appear to relate to one another,
it seems that they are best thought of as distinct domains (Chmielewski et al., 2014). Though
the higher order structure of the PID-5 seems to be well-established, there has been some
inconsistency around the facets of the PID-5 in that some of them appear to be interstitial and
that the factor loadings have varied across samples (Watters & Bagby, 2018). This has
sparked attempts to clarify the placement of these facets, primarily by Watson, Bagby and
their collaborators, and led to the proposition that some facets should be moved from one
factor to another (Watters & Bagby, 2018; Watters et al., 2019).

Another model of personality, the interpersonal circumplex, does away with the
problem entirely, at least when the interstitial traits are located between only two domains.
Gurtman (2009) describes the interpersonal circumplex as a circular space defined by two
dimensions usually labeled agency and communion. The implication is that constructs are
evenly distributed in this space - contrary to the idea of simple structure models such as the
Big Five, which assume few, broad categories in which variables tend to cluster. The two-
dimensional space provides a framework in which interpersonal constructs can be mapped

onto the model through coordinates (Gurtman, 2009). Thus, the model can be used to study
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and differentiate between interpersonal constructs, effectively making an organizing
framework as well.

There have been attempts at integrating the Big Five and the circumplex models,
called the Abridged Big Five Dimensional Circumplex (AB5C) (Hofstee et al., 1992). By
pitting each of the five domains against each other, 10 circumplexes are formed. This makes
for a less restrictive model than the simple-structure, hierarchical model that the Big Five is,
in which traits at first glance seem to be pure extensions of the domains they are located
under. Costa and McCrae (1995) have counter-argued this approach as optimal, citing that
facets of the five domains are not of comparable breadth in the AB5C, and that the model
fails to discriminate between substantively different facets such as Gregariousness and
Positive Emotion. Even so, it at least highlights and provides an easier overview of interstitial
variables that lie between two domains (though it does not account for variables that are
interstitial between three or more domains) (Hofstee et al., 1992; John, 2021). By combining
two of the five NEO PI-R domains into a two-dimensional space and mapping the facets of
the two domains onto the circumplex, it becomes apparent that some facets are indeed quite
interstitial, even though they belong to only one of the five primary domains; for example,
when combining the domains Agreeableness and Extraversion, it is clear that the
Extraversion facet labeled Warmth loads positively and almost equally on both domains
(John, 2021). In fact, in the lexical tradition, the Warmth facet is indeed located within the
Agreeableness domain (Goldberg, 1993). So, even within the Big Five’s very own facets,
there is interstitiality to be found.

So, even though interstitiality has not been ignored entirely within personality
research, not much attention has been devoted to exploring interstitial traits within the Big
Five - despite the clear evidence for the prevalence of them, and plenty of authors explicitly
acknowledging their existence (Cred¢ et al., 2016; Hofstee et al., 1992; Mooradian et al.,
2011). Perhaps this is because it has not been seen as problematic for the framework.
Interstitial traits are not necessarily a problem, or even unexpected; in fact, complex models
of personality will have traits that are interstitial by nature (Watters & Bagby, 2018). In the
case of the PID-5 reviewed above, the interstitial facets were inconsistent across studies,
which posed a problem - as it would in any model - due to the implications for the conceptual
validity of the AMPD model and the PID-5 measure. So, a clarification of the lower-order
structure of the model was needed (Watters & Bagby, 2018). While the Big Five has not had
these problems, as the structure of the Big Five has remained consistent across studies

(Watters, 2018), the structure of the framework has certainly been studied too. For example,
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there has been work on dividing the domains into two aspects (DeYoung et al., 2007),
exploring the hierarchical level between facets and domains. Other research has centered on
traits above the Big Five, the so-called metatraits (DeYoung, 2006; Digman, 1997; Strus et
al., 2014), and some have even argued for the existence of a General Factor of Personality
(Musek, 2007). Even though so many levels of the Big Five structure have been studied, it
seems that almost no one has cared to look more closely at the interstitial traits in the model,
save for the higher-order metatraits.

The latest evidence for the prevalence of interstitial traits comes from a study by
Bainbridge et al. (in press). As early as the 1990’s, there was considerable consensus that the
numerous personality measures available could be described within the Big Five framework,
thus providing a map for personality variables, and facilitating meta-analytic cumulation
(Ones & Viswesvaran, 1996). Yet despite this early consensus - and despite the relatively
common criticism citing the opposite, that the Big Five fails to be comprehensive (Ashton &
Lee, 2007; Becker, 1999; Paunonen & Jackson, 2000) - the issue had not been
comprehensively evaluated until recently, when Bainbridge et al. (in press) set out to evaluate
the model’s potential to serve as an organizing framework.

The authors observed that there is an abundance of measures available for assessing
narrower traits, which are usually seen as distinct from the Big Five and which are
collectively cited much more frequently (Bainbridge et al., in press). The fact that there are so
many of these widely used stand-alone scales could indicate that these are considered to lie
outside the scope of the Big Five. In this case, it seems that the Big Five is indeed not as all-
encompassing a framework of personality as was intended. This observation merited an
evaluation of its capacity to be an organizing framework; an evaluation that had not been
done. Even though researchers have attempted to place specific traits in the framework, these
studies have usually been focused on a single trait and its location in the framework
(Mooradian et al., 2011; Roberts et al., 2005), rather than an endeavor to examine how - and
if - the model can be used as an organizing framework more generally with numerous trait
scales. Upon evaluating this, Bainbridge et al. (in press) decided to look at whether or not the
Big Five can actually be used as an organizing framework for personality, including stand-
alone scales. They observed that most constructs are highly connected to the Big Five
domains, though the connections often operated in a distinct way; namely, interstitially. The
stand-alone scales measuring personality trait or trait-like constructs did not simply represent
a single of the five broad traits, or even a narrower facet, but rather seemed to blend two or

more (Bainbridge et al., in press).
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So, despite the clear evidence for and acknowledgement of the prevalence of
interstitial traits within the Big Five, not much research has gone into exploring them or their
utility to research and practice. This is particularly curious since narrower traits are usually
better predictors of specific behaviors and real-life outcomes than broad traits (Anglim et al.,
2020; Ashton et al., 1995). If we only utilize the broad traits represented by the Big Five and
ignore the narrower traits in-between the five domains, we may unintentionally ignore useful
characteristics of human personality and behavior. This may lead us to use high
conscientiousness as a marker of job performance, when in fact narrower traits such as
integrity or customer service orientation - which are both interstitial - might, at least in

specific cases, be better predictors (Credé et al., 2016).

1.4. Summary, rationale, and research question

During the past 30 or so years, the Big Five model has become the dominating way of
conceptualizing personality (Goldberg, 1993). The five domains are highly encompassing of
narrower traits in a hierarchical structure and offer much in the way of understanding human
personality and behavior, as well as predictive power. Despite its prevalence in the field of
personality psychology, however, the model has received criticism as well, mostly regarding
exactly its ability to be encompassing. Several authors have put forth traits that seem to be
distinct from the Big Five, and Ashton and Lee (2007) have even suggested that a major
dimension of personality has been left out in the Big Five framework, instead suggesting a
model of six domains, the HEXACO. Still, the Big Five model remains prevalent in
personality psychology, and continues to be used for research. It has been used to investigate
where other traits are located within the model, and both the lower- and higher-order
structure have been subject to examination.

Another thing that has not been investigated as much is the prevalence, importance,
and implications of interstitial traits within the Big Five framework. Some research has
focused on interstitiality within other models, specifically the Alternative Model for
Personality Disorders, while other models such as the interpersonal circumplex attempt to
avoid those problems of hierarchical simple-structure models and organize traits in a circular
way instead. A combination of circumplex models and the Big Five has been attempted as
well; this provides us with 10 circumplexes we can map traits or facets onto and can be a
useful tool to illustrate interstitial traits. Even within the Big Five framework itself, there is

interstitiality to be found - the Warmth facet of Extraversion is actually equally related to
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Agreeableness. However, despite all the evidence of interstitial traits, and plenty of
researchers explicitly acknowledging their existence, research on them is sparse.

Recently, more evidence for the prevalence of interstitial traits has come forward.
Setting off to evaluate the potential of the Big Five to serve as an organizing framework,
Bainbridge et al. (in press) found that the model could indeed be used this way for a majority
of stand-alone scales. Most of these scales could be located within the Big Five, though many
of them had interstitial relationships with the Big Five.

While some degree of interstitiality is not surprising, as adjective clusters sometimes
represent blends of the Big Five domains rather than exclusively centering around the core of
one of them, it is nevertheless surprising that so many traits seem to be interstitial. If the Big
Five with its five core traits is, as claimed, the most coherent framework for including the
numerous adjectives in the language, it would seem intuitive that psychologically meaningful
interstitial traits should be the exception rather than the rule. However, the findings by
Bainbridge et al. (in press) suggest otherwise; it seems to be common rather than rare that
psychologically meaningful traits are interstitial.

So, the question remains: Why is this? A potential explanation of this apparent
discrepancy is that many of the putatively interstitial traits might in fact not be as interstitial
as they seem; perhaps the scale used for assessing a given trait is merely a confused
compilation of items assessing different characteristics rather than a coherent body of items
which each assess the same characteristic. In this case, a measure that seems to be a blend of
two domains, e.g., Neuroticism and Extraversion, could be composed of 50% of the items
measuring Neuroticism and 50% measuring Extraversion, resulting in a construct that seems
to be a blend of the two. This would leave that particular scale on shaky ground, as it would
seem the scale does not measure a coherent construct after all. Another possibility, though, is
that each item in the above example correlates with both Neuroticism and Extraversion,
which would indicate that it is indeed a single, coherent construct. If the latter pattern is seen
frequently, it would seem to indicate that the scales really do capture narrower,
psychologically meaningful traits that are located in the interstices between several domains.

This thesis explores this issue by assessing interstitial trait scales on the item level.
Using the Eugene Springfield Community Sample (ESCS), a publicly available dataset, we
examine which scales used in this study seem to be interstitial. We then break these scales
into their items - and where applicable, facets - to explore why these scales seem to be
interstitial, looking at each item in turn and assessing how they relate to the Big Five

domains.
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We thus seek to answer the following research question: Where does the apparent
interstitiality of some scales derive from? Is it that they are collections of individually
interstitial items, or are they collections of a diverse set of items which individually represent
one or another Big Five domain?

Based on the findings in the study by Bainbridge et al. (in press), we expect that there
will be some interstitial scales. Beyond this, there is no particular hypothesis to test and as

such we do not have expectations about what the item level correlations will show us.

2. Methods

2.1. Statistics

All statistical analyses were conducted using IBM SPSS Statistics version 26.
2.1.1. Correlations

The Pearson correlation coefficient 7 is a measure of the linear correlation between
two variables, i.e., how strong the linear relationship between them is. The value of Pearson's
r lies between -1 and +1. A Pearson’s r closer to either pole (-1 or +1) reflects a stronger
linear relationship between the two variables, with a value of (-)1 indicating a perfect
correlation; a Pearson’s 7 close to 1 would indicate a strong, positive correlation, while a
Pearson’s 7 close to -1 would indicate a strong, negative correlation. A Pearson’s » of 0, on
the other hand, indicates no correlation between the variables - as long as the assumption of
linearity is not violated (Coolican, 2014).

The statistical significance of the correlation is equally important to consider. The
significance test, the p value, describes the probability that the observed result could occur by
chance under the null hypothesis. A lower p value indicates that the result is less likely to
occur by chance, and a threshold of 5% (or .05) is usually chosen to determine if a result is
statistically significant. The statistical significance largely depends on sample size. In a small
sample, the » value would have to be greater to be statistically significant, while a larger
sample can have weaker r values that are still statistically significant (Coolican, 2014).

Pearson correlations were applied to explore linear relationships between the Big Five

domains and other variables: The included scales, as well as their subscales and items.

2.2. Scale selection and evaluation
To begin our process of finding scales for comparison with the Big Five domains, we
looked through the ESCS technical report (Goldberg, 2008) to find measures of

psychological constructs (e.g., self-esteem, optimism). For this, we decided to include
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measures of stable traits, but not other psychological constructs (e.g., attitudes). This left us
with 41 scales. Using a combination of ESCS syntax files, original articles and a coding sheet
provided by our supervisor, we identified the items for each scale, including which ones to
reverse score.

After finding all available items, there were times where one or more items were
missing from a scale. In those cases, we calculated the total score without them. There were
also times where the items had been changed (e.g., the wording had been somewhat altered,
or the item had been reversed), or the scoring of the item was different (e.g., the participants
in the ESCS scored it on a 5-point Likert scale while the original scale used true/false). These
issues have been described separately in the section concerning each scale. For all scales, we
excluded participants with missing values. We then scored each scale to get a total score for
each where applicable. In some cases, we had to divide the scale into facets as it was not
possible to calculate a total score due to the way the measure was designed (e.g.,
incompatible facets that were not possible to compute into a single total score).

After scoring all scales using total scores, we performed correlations comparing all
scales to the five NEO PI-R dimensions. Any scales that had at least a .30 correlation with at
least two Big Five domains were interpreted as interstitial and selected for analysis on the
item level. Where applicable, the scales were divided into subscales before item-level
analysis. The threshold of .30 was chosen as is it a conventional value used to decide, e.g.,
when a value is worth discussing in the output of a factor analysis (Costello & Osborne,
2005). Though not identical, that is somewhat similar to what we are looking at. Hopwood
and Donnellan (2010) even commented in their article specifically on the prevalence of
interstitial traits and in that regard noted that “the cross-loadings are typically ‘minor’ from
the perspective of EFA studies (e.g., less than .30)” (p. 335). We thus see this as an
appropriate, though necessarily arbitrary threshold.

For every scale (and facets of those scales) reaching the .30 threshold with at least
two Big Five domains, we computed Cronbach’s Alpha to check the internal consistency of
the scale. As Cronbach’s alpha implies internal consistency, but not necessarily homogeneity
or unidimensionality of items (Gliem & Gliem, 2003), we also calculated mean inter-item
correlations for each interstitial scale and facet, as we were interested specifically in how the
items connected with each other. In consideration of the readability only the scales that met
our inclusion criteria will be described further in this section. For supplementary information

on included scales that was not interpreted as interstitial, see Goldberg (2008).
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2.3. Participants

The participants were part of the Eugene-Springfield Community Sample, which
consists of 30 assessments administered between the summer of 1993 and the fall of 2007.
Participants were recruited from a list of homeowners who volunteered to complete their
questionnaires for at least five to ten years in return for financial compensation.

The sample originally consisted of 1134 participants. Of these, 46,8% were male and
53,2% were female. The sample consisted mostly of Caucasian participants (98,4%). The age
among participants ranged from 18 to 89 years (M = 49,67, SD = 13,08). Educational
background of the participants varied, but 83,9% had at least some college education.
Employment status was also varied. For further elaboration on demographics and additional

information about the ESCS, see Goldberg (2008).

2.4. Procedure

Surveys were distributed over 14 years. Participants were informed that they could
decline to answer any question while responding. Each questionnaire was marked with an
identification number to ensure participants’ anonymity. The researchers obtained ethical
approval by the independent ethics committee (IRB) prior to data collection. All data for this
study was retrieved from the Harvard Dataverse and is publicly accessible.

The scales used in this study were collected from the following surveys, administered
between the summer of 1994 and the fall of 2006: NEO PI-R (N = 857), The Behavioral
Report Inventory (BRI; N = 778), the Personal Attribute Survey (PAS; N=734), A
Comprehensive Health Survey (CHS; N = 763), Personality, Emotions, and Attitudes (PEA;
N =1749), Survey of Dispositions and Views (SDV; N = 701), Experimental Personality
Survey (EPS; N = 726), Personal Reactions Survey (PRS; N = 736), and Omnibus Personal
Attributes Survey (OPAS; N = 665).

2.5. Measures

The current study was based on questionnaires from the ESCS. Originally, 41 scales
from eight different surveys (BRI, PAS, CHS, PEA, SDV, EPS, PRS, and OPAS) were
included and compared to the NEO PI-R.

After correlating each of the scales with the five NEO PI-R domains, 11 scales
remained that were interstitial, i.e., had a correlation of at least .30 with two or more Big Five

domains. These 11 scales came from five different datasets (PAS, CHS, PEA, PRS, and
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OPAS). The scales are described in turn below. For information on all 41 scales, we refer to

Goldberg (2008).

2.5.1. NEO PI-R

For measuring the Big Five personality traits, the ESCS used the NEO PI-R by Costa
and McCrae (1992). The survey consisted of the full 240-item questionnaire, which are used
for measuring five domains with 6 facets each: Neuroticism, Extraversion, Agreeableness,
Openness, and Conscientiousness. The items were rated on a 5-point Likert scale, from 0
(strongly disagree) to 4 (strongly agree). 104 of the items were reverse scored. The current
study obtained acceptable or good internal consistency for all five domains: Neuroticism (48
items, o= .85), Extraversion (48 items, a=.75), Openness (48 items, o= .78), Agreeableness

(48 items, o= .75), and Conscientiousness (48 items, a=.84).

2.5.2. BAS Drive

In the PRS, the ESCS used the four Behavioral Activation System (BAS) and
Behavioral Inhibition System (BIS) scales developed by Carver and White (1994) to assess
the two motivational systems by the same name developed by Gray (1981); (1982). This
assessment includes one BIS scale and three BAS scales: Reward Responsiveness, Drive, and
Fun Seeking. Of these, only the BAS Drive scale was interstitial at the .30 level with at least
two Big Five domains and are therefore the only one included in this study. This scale
includes four items, rated on a 4-point Likert scale (1 = strong agreement, and 4 = strong
disagreement), with no neutral response. The PRS included all four items and kept an
identical 4-point scale (though switched the numbers; 1 = strong disagreement, 4 = strong
agreement). Internal consistency for the BAS Drive scale was acceptable in this study (4

items, o= .75), and the mean inter-item correlation was .42.

2.5.3. Borderline Personality Inventory

Borderline personality traits were assessed in the PEA survey using a total of 46 items
from the Borderline Personality Inventory (BPI) (Leichsenring, 1999). BPI is a 53-item true-
false self-report instrument containing 4 subscales; Identity Diffusion (10 items), Primitive
Defenses (8 items), Impaired Reality Testing (5 items), and Fear of Fusion (8 items)
(Leichsenring, 1999). In the PEA survey the response format for BPI was converted to a 5-
point Likert scale rating from 1 = very inaccurate, to 5 = very accurate. Items that did not fit

the Likert scale seem to be the ones that were excluded (e.g. ‘I have attempted suicide’),
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though there is no documentation provided by the ESCS about this exclusion. The BPI
usually employs a cutoff score using the 20 most discriminatory items (Cut-20), with a
recommended cutoff point of Cut-20 > 10 (Leichsenring, 1999). We did not employ this
cutoff and instead used all 46 included items to calculate a total score. For further analysis,
the subscales were computed. The internal consistency for BPI was excellent (46 items, o=

.90), and the mean inter-item correlation was .18.

2.5.4. Cognitive Failures Questionnaire

Cognitive failures were measured in the CHS through the Cognitive Failures
Questionnaire (CFQ) developed by Broadbent et al. (1982). The purpose of the CFQ is to
assess the frequency of lapses of attention, memory, and cognition in everyday life
(Broadbent et al., 1982). The questionnaire consists of 25 items measuring self-reported
failures in perception, memory, and motor function during the last six months. Responses are
scored on a 5-point scale (from 0 = never, to 4 = very often). All 25 items were included in
the CHS and had an identical response format (though ranging from 1 to 5 instead). The
internal consistency for the CFQ in this study was good (25 items, o= .89), and the mean

inter-item correlation was .25.

2.5.5. Dispositional Optimism

Dispositional Optimism was measured using the revised Life Orientation Test (LOT-
R) by Scheier et al. (1994) as part of the PAS. The LOT-R is used to assess the dispositional
level of optimism, and consists of 10 items, of which four are filler items. The PAS included
the six test items. The filler items were not included, but the six test items were distributed
among other items. Three items are negatively keyed. Respondents score each item on a 5-
point Likert scale (from 0 = strongly disagree, to 4 = strongly agree). The scale had similar
response wording in the PAS survey (from 1 = very inaccurate; strongly disagree, to 5 = very
accurate, strongly agree) and was rated from 1 to 5. In the current study, the internal

consistency of the scale was good (6 items, o= .82), and the mean inter-item correlation was

44.

2.5.6. Impression Management
Impression Management was included in the PAS. Impression Management assesses
socially desirable responding where the respondent knows the responses are deliberately

inaccurate, more specifically self-presentation tailored to an audience (Paulhus, 1991). The



22

measure of impression management is a part of the 40-item Balanced Inventory of Desirable
Responding (BIDR). 20 of these items measure impression management, 10 of which are
negatively keyed. The items are originally scored on a 7-point scale, where points are only
given for a response of 6 or 7 - if a participant chooses 1-5, no points are given for that item
(Paulhus, 1991). We instead scored it continuously, including all responses. In the PAS, all
items were included and scored on a 5-point Likert scale from 1 = very inaccurate; strongly
disagree, to 5 = very accurate; strongly agree. The internal consistency of the impression
management measure in this study was good (20 items, a=.82), and the mean inter-item

correlation was .18.

2.5.7. Levenson Self-Report Psychopathy Scale

The Levenson Self-Report Psychopathy Scale (LSRP) consists of a total of 26 items.
The scale was developed for use in research and measures psychopathy on two subscales:
Primary Psychopathy (psychopathic emotional affect) and Secondary Psychopathy
(psychopathic lifestyle) with 16 items measuring the primary subscale, and 10 items
measuring the secondary subscale. The response format is a 5-point Likert scale (Levenson et
al., 1995). In the ESCS, the LSRP was a part of the PEA questionnaire where 25 items were
used. Items were rated on a 5-point Likert scale (from 1 = very inaccurate, to 5 = very
accurate). The item ‘My main purpose in life is getting as many goodies as I can’ from the
primary facet was missing for reasons unknown. However, later research has implied that
occasional low reliability of the LSRP could be due to certain items, as removing them
increased the reliability (Gummelt et al., 2012). After calculating correlations between the
full scale and the Big Five, the scale was divided into its two facets for further correlations
with the Big Five domains. In the current study, internal consistency for all LSRP items was

good (25 items, o= .80), and the mean inter-item correlation was .15.

2.5.8. Narcissism Personality Inventory

Narcissism was measured in the OPAS using the 40-item Narcissism Personality
Inventory (NPI-40) (Raskin & Terry, 1988). The NPI-40 has yet to reach an agreed
psychometric structure, however, and its factor structure has been disputed and reassessed
several times (Corry et al., 2008; Kubarych et al., 2004; Rosenthal et al., 2011). The most
widely accepted single factor structure seems to be the 16-item version (Ames et al., 2006),
which is why it was chosen for the current study. The NPI-16 is considered a measure for

subclinical narcissism and consists of 16 of the 40 NPI-40 items. Originally, the scale was



23

constructed with a forced-choice response format with each item consisting of a pair of
statements that participants had to choose between; one statement that is considered
narcissistic and one that is considered non-narcissistic. In the OPAS, the response format was
converted into a 5-point Likert scale ranging from 1 = very inaccurate to 5 = very accurate,
using only the narcissistic statement. The internal consistency for the NPI-16 was good (16

items, o= .83), and the mean inter-item correlation was .23.

2.5.9. Rosenberg Self-Esteem Scale

The Rosenberg Self-Esteem Scale is a unidimensional scale that measures global self-
worth by measuring both positive and negative feelings about the self. The scale includes 10
items, five of which are negatively keyed. The items are rated on a 4-point scale from 1 =
strongly disagree, to 4 = strongly agree, with no neutral option (Rosenberg, 1979). In the
ESCS, this scale was included in the PAS survey, and a 5-point scale was used instead; from
1 = very inaccurate; strongly disagree, to 5 = very accurate; strongly agree, including the
option to give a neutral response. All 10 items were included in the PAS. Internal consistency
for this scale in the current study was good (10 items, o= .87), and the mean inter-item

correlation was .43.

2.5.10. Self-Deception

Self-Deception was measured in the PAS. The Self-Deception measure is a part of the
40-item Balanced Inventory of Desirable Responding (BIDR) along with Impression
Management. Self-Deception, also sometimes labeled Self-Deceptive Enhancement, assesses
non-deliberate socially desirable responding, i.e. an overly positive self-presentation where
the respondent believes the desirable responses are accurate self-reports. 20 out of the 40
BIDR items measure self-deception, and 10 of these are reverse coded. The items are
originally scored on a 7-point scale, where points are only given for a response of 6 or 7 - if a
participant chooses 1-5, no points are given for that item (Paulhus, 1991). As with the other
half of the BIDR inventory, we calculated the full score including all responses. In the PAS,
all items were included and were scored on a 5-point Likert scale from 1 = very inaccurate;
strongly disagree, to 5 = very accurate; strongly agree. The Self-Deception measure had
questionable internal consistency in the ESCS (20 items, o= .68), and the mean inter-item

correlation was .10.
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2.5.11. Sensitivity to Punishment

The Sensitivity to Punishment scale is a part of The Sensitivity to Punishment and
Sensitivity to Reward Questionnaire developed and later revised by Torrubia et al. (2001) to
assess BIS and BAS functioning, respectively. Only the Sensitivity to Punishment turned out
to be correlated at the .30 level with at least two Big Five domains. The revised Sensitivity to
Punishment scale consists of 24 items; 18 from the old version along with six new items.
Respondents score these questions by ticking either ‘yes’ or ‘no’. 18 of these items were
included in the OPAS. It is unclear why six items were excluded. Instead of a binary response
form, the OPAS used a 5-point scale (from 1 = very inaccurate, to 5 = very accurate). The
Sensitivity to Punishment scale had good internal consistency in this study (18 items, o= .88),

and the mean inter-item correlation was .29.

2.5.12. Toronto Alexithymia Scale

Alexithymia refers to problems identifying and describing emotions and tendency to
minimize emotional experience and focus attention externally (Taylor et al., 1985). The
twenty-item Toronto Alexithymia Scale (TAS) are based on three facets, difficulty describing
emotions, difficulty identifying emotions, and externally oriented thinking. Whereas the
difficulty describing feelings facet consists of 5 items, the difficulty identifying feelings facet
consists of 7 items, and the externally oriented thinking facet consists of 8 items (Taylor et
al., 1985). All items are rated using a 5-point Likert scale, from 1 = strongly disagree, to 5 =
strongly agree. Five items are negatively keyed. All 20 items were administered as a part of
the PEA, using the original response format. The total score was used to look for interstitially
before computing scores for the three facets. Internal consistency for the Toronto

Alexithymia Scale was acceptable (20 items, o= .78), and the mean inter-item correlation was

.16.

3. Results
Results presented in this section will be shown in tables, and the main results will be
reported in text as well. The initial analyses of the 41 included scales and their correlations
with the Big Five domains will be presented first, followed by individual correlation analyses

between interstitial scales and the Big Five.
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3.1. Initial analyses

Table 1 below shows our initial results, which showed that 11 scales had a correlation
of at least .30 with at least two Big Five. Of these, seven scales correlated with two domains
(BAS Drive, Borderline Personality Inventory, Cognitive Failures Questionnaire,
Dispositional Optimism, Narcissism Personality Inventory, Self-deception, and Sensitivity to
Punishment), while four correlated with three domains (Impression Management, Levenson
Self- Report Psychopathy Scale, Rosenberg Self-Esteem Scale, and the Toronto Alexithymia
Scale). These will be reviewed in turn below. The rest of the 41 scales correlated primarily
with one domain, or in a few cases did not correlate substantively with any of the five
domains at all. The correlation matrix of all 41 scales compared to the Big Five domains can
be viewed in Table 1. This table also shows the intercorrelations between the Big Five
domains themselves. Four domains correlated moderately with another domain: Extraversion
correlated moderately positively with Openness » = .37, p <.001, and Neuroticism correlated
moderately negatively with Conscientiousness, » = -.47, p < .001. Neuroticism further had a

weak to moderate negative correlation with Extraversion, » = -.27, p <.001, and with

Agreeableness, » =-.21, p <.001.

Table 1

Pearson correlation matrix between included scales and Big Five domains.

Openness to

Neuroticism Extraversion  Experience  Agreeableness Conscientiousness
Neuroticism 1 -, 270%* -,022 -, 211%* -,466%*
Extraversion -,270%* 1 ,336%* ,048 L1 77%*
Openness to Experience -,022 ,336%* 1 ,021 -,130%**
Agreeableness -211%* ,048 ,021 1 ,154%*
Conscientiousness -,466** L1 77%* -, 130%* ,154%* 1
Dissociative experiences ,322%* -,003 L1 T77%* -, 144%* -,207%*
Self-esteem -,586** ,320%* L157** ,060 ,365%*
Self-monitoring ,293%* -,298%* -,078%* -,160** -,238%*
Locus of control, internal -,244%* ,144%* ,015 -,002 ,224%*
Locus of control, chance ,302%* -, 183%* -, 106** -,074 -,235%*
Locus of control, powerful others ,300%* -, 245%* -,220%* -, 105%* -,074
Private self-consciousness ,296%* ,029 ,245%* -, 121%* -, 180**
Public self-consciousness ,A430%* ,034 -,051 ,000 -, 116%*
Dispositional Optimism -,562%* ,355%* ,143%* ,170%* ,280%*
Self-deception -,559%* ,243%* ,010 ,000 ,A420%*
Impression management -,378** ,000 -,088* ,445%* ,324%*
OCD Total ,373%* -, 148%* -,239%* -,090%* -,028
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Irrational Beleifs total ,125%* ,119%* ,268%* ,041 -, 157%*
Cognitive failures total ,A52%* -,200%* -,050 -,019 -,383%*
Need for cognition total -,139%* ,198%* LA50%* -,214%* ,146**
Health related coping style, distraction ,054 ,239%* ,297%* ,118%* -,044
Health related coping style, palliative ,099* -,037 ,092* ,038 -,041
Health related coping style, 028 058 140%% 091% 059
instrumental

Health relaFed coping style, emotional 320%% -011 067 -.067 S 110%%
preoccupation

Toronto Alexithymia Scale total ,346%* -,392%%* -,329%* -,098* -,276%*
Somatoform Dissociation total ,324%* -, 162%* -,088* -, 146** -,204%**
Fantasy Proneness total ,270%* ,068 ,A430%* -,052 -, 199%**
Hpochondriasis total ,A58%* -,213%* -,046 -,186** -,245%*
Magical Beliefs total ,213%* ,088° ,222%% -, 104%* -, 182%*
Borderline Personality inventory ,538%* -, 125%* ,021 -,263%* -,332%*
Right-Wing Authoritarianism ,071 -,082* -,549%* ,113%* ,135%*
Life satisfaction -,426%* ,259%* ,013 ,145%* J231%*
Social Dominance -,010 -,084* -,324%* -,291%** ,052
Expressions of Spirituality Inventory ,043 ,155%* ,104%* ,220%* -,064
CES-Depression Scale ,A478%* -, 228%* ,020 -, 145%* -,254%*
Behavioral Inhibition System (BIS) ,S531%* -, 141%* -,041 ,048 -,116**
BAS Reward Responsiveness ,148%* ,262%* ,125%* ,067 ,028
BAS Drive ,034 ,307** ,172%* -,300** ,069
BAS Fun Seeking ,156%* ,346** ,280%* -,125%* -, 222%*
Machiavellianism ,210%* -, 110%* ,023 -,358** -, 225%*
Narcissism Personality Inventory _124%* 381 134%* 331 182%*
(NPI16) ’ ’ ’ ’ ’
Psychopathy ,130%* ,145%% L51%% -,446** -, 193%*
Fear Total ,312%* -, 149%* -,198%* ,097* -,091*
Sensitivity to Reward total ,120%* L287** ,008 -,391%* -,088*
Sensitivity to Punishment total ,513** -,372%* -,203%* ,089% -,289%*
Levenson Psychopathy Scale LI377** -,090* -,102%* -,524** -,317%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

3.2. Item-correlations

As for evaluation of the item correlations with the Big Five, a benchmark of .30
(which we used for scale-level assessment) is likely too high to be reasonable for assessment
of interstitiality on the item level, given that items have so much less variance than the full

scale they are a part of. We are, however, not aware of any established methodology for

determining which threshold to use. Reducing this threshold to .20 has some intuitive appeal.

Further, we found some informal empirical support for this. In order to provide ourselves
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with a benchmark for the item correlations, we collected the three purest scales we found in
the initial correlations with the Big Five and compared the scale’s correlation with their
primary domain to the scale items' correlations with the same domain. A ‘pure’ scale in this
sense would be a scale that is primarily located within a single domain without too high
correlations with the other four domains; in essence, the opposite of an interstitial scale.
These three were Right-Wing Authoritarianism, which were primarily correlated with
Openness, and the Behavioral Inhibition System scale (BIS) and Public Self-consciousness
scale, both primarily correlated with Neuroticism. Analyzing these, we found that the average
correlation between items from these scales and the corresponding domain (Openness for
Right-wing authoritarianism items, Neuroticism for BIS and Public Self-consciousness items)
was reduced by just over a third compared to the result found for the total scale in question.
Due to this, and given the absence of any alternative justification for a specific criterion level
that we are aware of, it seems reasonable to lower the bar for what magnitude of correlation
might be interpreted as indicative of a noteworthy relationship - from .30 (the scale-level
threshold) to .20 for the item level. For interpretation of scales with subscales or facets, we
continued to use a threshold of .30 to evaluate the relationships between subscales and
domains; for those subscales exceeding the .30 threshold, we then applied the .20 threshold to
the items of those subscales. We use this to present our findings for the items, though we will

look at the results in more detail in the discussion and offer a more nuanced view.

3.2.1. BAS drive

The BAS Drive subscale was found to correlate above the threshold with two
domains, correlating positively with Extraversion, » = .31, p = <.001, and negatively with
Agreeableness, » =-.30, p <.001. A total number of 654 participants completed both the
BAS Drive and the NEO PI-R questionnaire.

All four items showed connections above the threshold with at least one Big Five
domain. Two items showed the same relationship as the complete scale with correlations
above the threshold with both Extraversion and Agreeableness, while the two others were

only associated with Extraversion.
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Pearson correlation matrix between BAS drive items and Big Five domains.

Neuroticism Extraversion

Openness to
Experience Agreeableness Conscientiousness

When I want something, I usually go all-out

to get it -,016 ,261%* ,158%* -, 194%* ,137%*
I go out of my way to get things I want ,054 ,212%* ,198%* -,262%* -,008
When I go after something, I use a “no

holds barred” approach ,071 ,250%* ,142%* -,269%* -,002
If I see a chance to get something I want, I

move on it right away -,006 ,204%* ,020 -, 181** ,084*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

3.2.2. Borderline Personality Inventory

The Borderline Personality Inventory was found to correlate above the threshold with

two Big Five domains, correlating positively with Neuroticism, » = .54, p <.001, and

negatively with Conscientiousness, » = -.38, p <.001. Dividing the BPI into its four subscales

only the Identity Diffusion correlated above .30 with more than one of the Big Five domains,

The remaining three facets did only correlate above the threshold with a maximum of one Big

Five domain. The internal validity for the Identity Diffusion subscale was acceptable (9

items, o =.75.) and the mean inter-item correlation for these nine items was .40. A total

number of 857 participants completed both the BPI and the NEO PI-R questionnaire.

Table 3

Pearson correlation matrix between the facets of Borderline Personality inventory and Big Five

domains.

Openness to

Neuroticism Extraversion Experience  Agreeableness Conscientiousness
Borderline Personality inventory ,538%* -, 125 ,021 -,263 -,332%*
BPI Indetify Diffusion ,A441%* -, 113%* ,094%* -,140%* -,314%*
BPI Primitive Defenses ,639%* -, 227%* -,095* -, 215%* -, 281%*
BPI Impaired Reality Testing ,222%* -,073 -,008 -,095% -,145%*
BPI Fear of Fusion ,A420%* -,286%* -,062 -,271%* -,252%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

Of the nine included items for the Identity Diffusion subscale, six were associated

with at least one domain above the threshold. Four of these showed the same relation to The

Big Five as the Identity Diffusion facet, and one was only connected to one of the relevant

domains.
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Table 4
Pearson correlation matrix between the Identity Diffusion facet items and Big Five domains.

Openness to
Neuroticism Extraversion Experience Agreeableness Conscientiousness

Feel that people and things around me are

not real ,286%* -, 115%* -,083* -,225%* -,246%*
Act or feel in a way that does not fit me ,168%* ,073 ,329%* ,007 -, 147%*
Have felt the presence of another person

when he was not there ,158%* -,056 ,048 -,081* -, 137%*
Feel like I am "Falling apart" ,267%* ,003 ,128%* -, 136%* -, 176%*
Find it difficult to tell whether something

really happened.. L1 75%* -,066 -,060 -,011 -,064
Feel a sense of not being real ,440%* -, 163%* -,041 -,092* -,241%*
Feel that my body is dissolving or that a part

of my body ,276%* -,082%* -,005 -,040 -,230%*
Don't know what I really want ,194%* -077* ,008 -, 104%* - 131%*
Feel that I"M living in a dream, or see my

life before.. ,381%* -, 1 75%* ,009 -, 121%* -,293%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

3.2.3. Cognitive Failures Questionnaire

The Cognitive Failures Questionnaire was found to be correlated higher than the
threshold with two domains, correlating positively with Neuroticism, » = .45, p <.001, and
negatively with Conscientiousness, » = -.38, p <.001. A total number of 760 participants
completed both the CFQ and the NEO PI-R questionnaire.

Out of 25 total items, 19 correlated above the threshold with a minimum of one Big
Five domain. Eight items showed adequate relation to both of the involved Big Five domains
as the scale itself while nine items were only related to one of them. The remaining two were
related to two Big Five domains, of which only one domain was consistent with the whole

scale.

Table 5
Pearson correlation matrix between the Cognitive Failure items and Big Five domains.

Openness to
Neuroticism Extraversion Experience Agreeableness Conscientiousness

Read something and find you haven't been

thinking about it and must read ,287%* -, 137%%* -,038 ,072 -,259%*
Find you forget why you went from one part

of the house to the other? ,209%* -,029 -,016 ,L101%* -, 141%*
Fail to notice signposts on the road? L1 71%% -,088* -,072 ,021 - 177*%*
Find you confuse right and left when giving

directions? L151%* -,101%* -,058 ,090%* -,124%*
Bump into people? ,245%* -,063 -,056 -,022 -, 163**
Find you forgot whether you've turned off a

light or locked the door? L247%* -, 150%** -,073 ,006 - 177%*
Fail to listen to people's names when you are

meeting them? L151%* -,110%* -,021 -, 118%* -,115%*

Say something and realize afterwards that it
might be insulting? ,263%* -,059 -,061 -, 140%** -, 142%*
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Fail to hear people speaking to you when you

are doing something else? ,113%* -,052 -,052 -,049 -,060
Lose your temper and regret it? ,333%* ,024 ,037 -,212%%* -, 133%*
Leave important letters unanswered for days?  ,235%* -, 135%* ,056 -,045 -,369%*
Find you forget which way to turn on a road

you know well but rarely? ,145%* - 111%* ,006 ,029 -,203%*
Fail to locate what you want in a supermarket

(although it's there)? ,160%* -, 172%* -, 128%** -,014 -, 188%**
Find yourself suddenly wondering whether

you've used a word correctly? ,227%* -,079%* -, 128** ,006 -, 112%*
Have trouble making up your mind? ,387%* -, 180%** -,067 ,073 -,261%*
Find you forget appointments? ,219%* -,036 ,037 -, 102%* -,309%*
Forget where you put something like a

newspaper or a book? ,180%* -,068 ,040 -,003 -,263%*
Find that you accidentally throw away the

thing you want and keep what ,231%* -,022 -,031 ,044 -,149%*
Daydream when you ought to be listening to

something? ,268%* -,082* ,066 -,077* -,311%*
Forget people's names? ,143%* -, 139%* -,018 -,042 - 131%*
Start doing one thing at home and get

distracted into doing smtg else ,305%* -,069 ,062 ,013 -,304%*
Find you can't quite remember something

although it's on tip of your? ,249%* -, 125%* -,008 ,059 -,217%*
Forget what came to the store to buy? ,262%* -,081%* -,015 -,010 -,324%*
Drop things? ,299%* -,154%* ,005 ,000 -,176%*
Find you can't think of anything to say? ,344** -,406** -, 153%* ,044 -,156%*

= Conntaton s scan o e .08 o (1)
3.2.4. Dispositional Optimism
The total score for Dispositional Optimism correlated negatively with Neuroticism,
=-.56, p <.001, and positively with Extraversion, » = .36, p <.001. A total number of 663
participants completed both the Dispositional Optimism and the NEO PI-R questionnaire.
All six items were related above the threshold to at least one Big Five domain. All six
items correlated above the threshold with the same two domains as the scale, but only one of
these did that exclusively. The remaining five also showed a connection above the threshold

with either Conscientiousness or Openness.

Table 6
Pearson correlation matrix between the Dispositional Optimism items and Big Five domains.

Openness to
Neuroticism Extraversion Experience Agreeableness Conscientiousness

In uncertain times, I usually expect the best. -,393%* L267%* ,065 ,174%* ,189%*
If something can go wrong for me, it will. ,A442%* -,227%* -,096* -,091%* -,219%*
I'm always optimistic about my future. -,428** ,230%* ,025 ,096* ,204**
I hardly ever expect things to go my way. ,A54%* -,268%* -, 1 18%* -,095% -,248%*
I rarely count on good things happening to me.  ,374%* -,305%* -,201%* -, 125%* -, 171%*
Overall, I expect more good things to happen to

me than bad. -,380%* ,268** ,138%* ,156%* ,207%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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3.2.5. Impression Management

The total score for Impression Management correlated above the threshold with three
domains, negatively with Neuroticism, » = -.38, p <.001, and positively with Agreeableness,
r=.45, p <.001, and Conscientiousness, » = .32, p <.001. A total number of 664 participants
completed both the Impression management and the NEO PI-R questionnaire.

Out of 20 items, 11 correlated above the .20 threshold with at least one Big Five
domain. Two items correlated above the threshold with the three relevant domains. Four
items correlated with two of the domains and five items correlated with only one of the

relevant domains.

Table 7
Pearson correlation matrix between the Impression Management items and Big Five domains.

Openness to

Neuroticism Extraversion Experience Agreeableness Conscientiousness
I sometimes tell lies if I have to. ,256%* -,061 ,077* -,260*%* -,236%*
I never cover up my mistakes. -, 168** ,064 -,043 ,053 ,106%*
There have been occasions when I have
taken advantage of someone. ,204%* -,005 ,059 -,369%* -,222%%
I never swear. -,086* -,062 -, 181** ,202%* ,124%*
I sometimes try to get even rather than
forgive and forget. ,233%* -,031 -,041 -,405*%* -,044
I always obey laws, even if I'm unlikely to
get caught. -,125% -,064 -, 110** ,236%* L21%*
I have said something bad about a friend
behind his or her back. ,235%% ,032 ,000 -,199%* -,134%*
When [ hear people talking privately, I
avoid listening. -, 177** -,077* -,055 ,313%* ,102%%*
I have received too much change from a
salesperson without telling him a ,208%* -,057 -,002 -,264** -,169%*
I always declare everything at customs. -, 188** ,030 ,000 ,167%* ,173%*
When I was young I sometimes stole things. ,120** -,059 -,024 - 181%** - 112%%*
I have never dropped litter on the street. -, 143%* -,012 ,006 ,187** ,147%*
I sometimes drive faster than the speed
limit. ,058 ,011 -,004 -,149%* -,056
I never read sexy books or magazines. -,091%* -,079* -, 119%* ,237%* ,145%*
I have done things that I don't tell other
people about. L121%* -,092* ,031 -, 118%* -,078*
I never take things that don't belong to me. -, 130%** -,028 -,022 ,156%* ,141%*
I have taken sick-leave from work or school
even though I wasn't really ,181%** ,023 ,175%* -, 144%* -,256%*
I have never damaged a library book or
store merchandise without reporti - 112%%* ,068 -,017 ,143%* ,147%*
I have some pretty awful habits. ,320%* -,059 -,026 -, 185%* -,293%*
I don't gossip about other people's business.  -,281** -,102%* -,040 ,200%* ,41%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

3.2.6. Levenson Self-Report Psychopathy Scale
The Levenson Psychopathy Scale reached the .30 threshold with three domains, being

correlated positively with Neuroticism, » = .38, p <.001, and negatively with Agreeableness,
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r=-.52, p <.001, and Conscientiousness, » = .32, p <.001. When dividing the scale into its
Primary and Secondary subscales, only the Secondary Subscale correlated higher than the
threshold with two domains, positively with Neuroticism, » = .54, p <.001, and negatively
with Conscientiousness, » = -.48, p < .001. The Secondary Subscale had a questionable
internal consistency (10 items, o = .66), and the mean inter-item correlation for the Secondary
subscale was .17. A total number of 665 participants completed both the LSRP and the NEO

PI-R questionnaire.

Table 8
Pearson correlation matrix between the Leveson Psychopathy facets and Big Five domains.

Openness to
Neuroticism Extraversion Experience Agreeableness Conscientiousness

Levenson Psychopathy scale total ,377** -,090%* -,102%* -,524%* -,317**
Levenson Psychopathy Primary ,138%* ,024 -,067 -,553*%* -,102%*
Levenson Psychopathy Secondary ,544** -,204%* -, 110** -,282%* -,476%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

All 10 items for the Secondary Subscale correlated above the threshold with at least
one Big Five domain. Four of these matched the same connection to the Big Five as the
Secondary Subscale, while two showed an adequate relation to one of the involved domains.
Two items showed a connection to a relevant domain along with a correlation above the

threshold with Agreeableness.

Table 9
Pearson correlation matrix between the Secondary facet items and Big Five domains.

Openness to

Neuroticism Extraversion Experience Agreeableness Conscientiousness
Think that most of my problems are due.. ,319%* -, 141%* -, 145%* -,098%* -,045
Quickly lose interest in the tasks I start ,297%* -, 145%* -,042 - 113%* -,393%*
Find myself in the same kinds of trouble,
time after time ,405%* -,071 ,065 -, 152%* -,306%*
Don’t plan anything very far in advance ,195%* -,192%* -,044 -,002 -,302%*
Am often bored ,329** -,191%* -,180** -,155%* -,222%*
Find that I am able to pursue one goal for a
long time -,230** L 17%* ,100** ,057 ,321**
Get in shouting matches with other people ,296%* -,005 -,022 -,312%* -, 154%%*
Think that love is overrated L1 T77** -, 187** -,166** -,229%* -,081%
When I get frustrated, I often let off steam by
blowing my top ,324%* ,039 ,001 -,252%* -,126%*
Before I do anything, I carefully consider the
possible.. -,113%* -,009 -,087* ,049 ,386**

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

3.2.7. Narcissism Personality Inventory (NPI-16)
The NPI-16 total score correlations reached the threshold with two domains, with

positive correlations with Extraversion, » = .38, p <.001, and negative with Agreeableness, »
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=-.33, p <.001. A total number of 585 participants completed both the NPI-16 and the NEO
PI-R questionnaire.

Of the 16 items 12 showed a connection above the threshold with at least one Big
Five domain. Four shared the same connection to the Big Five domains as the complete scale.
Seven items correlated with just one of the relevant domains, however three of these also

correlated above the threshold with a domain not shared by the scale as a whole.

Table 10
Pearson correlation matrix between the NPI-16 items and Big Five domains.

Openness to

Neuroticism Extraversion Experience Agreeableness Conscientiousness

I know I’m good because everybody keeps

telling me so -,015 ,097* -,069 -,012 ,086*
I like to be the center of attention ,013 ,286%* ,117%% -,261%* -,031
I think I am a special person -,247%* ,309%* ,108%** -,056 ,201%*
I like to have authority over other people -,027 ,270%* ,022 -,285%* ,144%*
I find it easy to manipulate people -,031 ,230%* ,137%* -,336** -,025
I insist upon getting the respect that is due

me ,065 ,134%* ,047 -,158%* ,064
I will usually show off if I get the chance ,089* ,L197%* ,117%% -,212%%% -,097*
I always know what I am doing -,242%%* -,055 -, 142%%* ,013 ,258**
Everybody likes to hear my stories -, 115%* ,231%* ,080 -,074 ,085%*
I expect a great deal from other people ,012 ,134%* ,109%* -, 144%* ,133%*
I really like to be the center of attention ,028 ,276%* ,093* -,267%* -013
People always seem to recognize my

authority -,164** ,252%% ,033 -, 168%* ,214%*
I am going to be a great person -, 129%* ,300%* ,068 -, 109%* L1 77%*
I can make anybody believe anything I want

them to -,020 ,164** J11%* -, 184** ,005%*
I am more capable than other people -,133%* ,115%* ,098* -,204%* ,220%*
I am an extraordinary person -,204%* ,243%% ,195%* -,146** ,185

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

3.2.8. Rosenberg Self-Esteem

The Rosenberg Self-Esteem scale correlated higher than the threshold with three
domains, correlating negatively with Neuroticism, » = -.59, p <.001, and positively with
Extraversion, » = .32, p <.001, and Conscientiousness, » = .37, p <.001. A total number of
665 participants completed both the Rosenberg Self-Esteem and the NEO PI-R
questionnaire.

All 10 items correlated above the threshold with at least one Big Five domain; five
with the same three domains as the scale, while four items were related to two of the three
involved domains - although one of these also correlated above the threshold with Openness.

The last item correlated above the threshold with only one of the involved domains.

Table 11
Pearson correlation matrix between the Rosenberg Self-Esteem items and Big Five domains.
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Openness to

Neuroticism Extraversion Experience Agreeableness Conscientiousness
I feel that I am a person of worth, at least on
an equal basis with othe -,292%* ,145%* ,L161%* ,001 ,201%*
I feel that I have a number of good qualities. -,276%* L1 77%* ,193%* ,095 ,180%*
All in all, I am inclined to feel that I am a
failure. ,A404%* -,264** -,097* -,035 -,275%*
[ am able to do things as well as most other
people. -,241%* ,191%* ,223%% -,084* ,224%%
I feel I do not have much to be proud of. ,289%* -,232%* -, 133%* -,027 -, 185%*
I take a positive attitude toward myself. - 475%* ,295%* ,131%* ,002 ,287%*
On the whole, | am satisfied with myself. -,480%* ,285%* ,085* ,059 ,304%*
I wish I could have more respect for myself. ,502%* -,229%* -,070 -, 122%%* -,318%*
I certainly feel useless at times. ,509** -,241%* -,047 -,059 -,305%*
At times I think I am no good at all. ,484** -, 194%* -,059 -,055 -,244%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

3.2.9. Self-Deception

Self-Deception correlated above the threshold with two domains, negatively with

Neuroticism r = -.56, p < .001 and positively with Conscientiousness » = .42, p <.001. A

total number of 663 participants completed both the Self-Deception and the NEO PI-R

questionnaire.

Out of 20 items, 14 correlated above the threshold with at least one Big Five domain,

of which five items showed a connection to the same two domains as the scale - of these, two

also correlated above the threshold with a third domain. Eight items correlated above the

threshold with just one of the relevant domains, of which one also correlated with

Extraversion.

Table 12

Pearson correlation matrix between the Self-deception items and Big Five domains.

Openness to

Neuroticism Extraversion Experience Agreeableness Conscientiousness
My first impressions of people usually turn
out to be right. -,064 ,029 ,030 -,029 ,138%*
It would be hard for me to break any of my
bad habits. ,211%* -,100** -,036 -,120%* -,168**
I don't care to know what other people really
think of me. -,050 -, 121%* -,070 -,123%* -,033
I have not always been honest with myself. ,260%* -,070 ,037 -,022 -,240%*
I always know why I like things. -,136** ,098* -,016 ,051 ,216%*
When my emotions are aroused, it biases my
thinking. ,201%* -,042 L 17%% -,060 -, 148**
Once I've make up my mind, other people can
seldom change my opinion. -,085* -,056 -, 107** -, 157%* ,170%*
I am not a safe driver when I exceed the
speed limit. ,066 -, 110%* -,015 ,182%* -,064
I am fully in control of my own fate. -,229%* ,136%* ,078* -,069 ,109%*
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thought. ,382%* -, 115%* -, 128%* -,031 -,093%*
I never regret my decisions. -,250%* ,132%* -,033 -,035 ,134

I sometimes lose out on things because I can't

make up my mind soon enou ,348%* -,257%* -, 141%* -,008 -,303%*
The reason I vote is because my vote can

make a difference. -, 187%* ,117%* ,105%* ,165%* ,139%*
My parents were not always fair when they

punished me. ,213%* -,047 ,113%* -,056 -, 124%*
I am a completely rational person. -,282%* ,073 -, 191%* ,112%* ,281%*
I rarely appreciate criticism. ,207%* -, 181%* -,083* -,066 -,058
I am very confident of my judgments. -,430%* ,266%* ,053 -,066 ,385%*
I have sometimes doubted my ability as a

lover. ,223%%* -,227%* -, 128%* -,011 -,153%*
It's all right with me if some people happen to

dislike me. -, 151%* ,031 ,006 -, 117%* ,002
I don't always know the reasons why I do the

things I do. ,335%* -,052 ,071 -,104%* -,330%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

3.2.10. Sensitivity to Punishment

Sensitivity to Punishment reached the threshold with two domains: It correlated

positively with Neuroticism, » = .51, p <.001, and negatively with Extraversion, » =-.37, p

<.001. A total number of 583 participants completed both the Sensitivity to Punishment and

the NEO PI-R questionnaire.

17 out of 18 items correlated above the threshold with a minimum of one Big Five

domain; 11 items showed an adequate connection with the same two domains as the scale,

however five of these also correlated with at least one extra domain. Six items correlated

above the threshold with just one of the involved domains, with half of those also correlating

above the threshold with another domain.

Table 13

Pearson correlation matrix between the Sensitivity to Punishment items and Big Five domains.

Openness to

Neuroticism Extraversion Experience Agreeableness Conscientiousness

Prefer not to ask for something when I'm not

sure I will obtain it ,202** -,201** -,056 -,016 -,148**
Am often worried by things that I said or did ,436** -,082* -,025 ,017 - 211**
Find it difficult to telephone someone I do

not know ,242** -,307** -,103* -,050 -,136**
Think a lot before complaining in a restaurant

if my meal is not well-prep -,009 -,083* -,054 ,120** ,026
Often refrain from doing something because

of my fear of being embarrassed ,370** -,284** -, 172** ,065 -,261**
In tasks that I am not prepared for, attach

great importance to the possib ,272** -,188** - 127** ,066 -,095*
Avoid demonstrating my skills for fear of

being embarrassed ,323** -,228** -,234** ,096* -,218**
Am often afraid of new or unexpected

situations ,342** -,220** -,182** ,049 -,116**
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When with a group, have difficulties

selecting a good topic to talk about ,246** -,399** -,195** ,051 -,149**
Often refrain from doing something I like in

order not to be rejected or d ,374* -,161** -,135** ,064 -,181**
Am easily discouraged in difficult situations ,383** -,229** -,161** ,062 -,285**
Try to avoid speaking in public ,220** -,335** -,164** ,161* -,170**
Am a shy person ,234** -,440** -,072 ,071 -,154**
Avoid going to unknown places 67+ -,275** -,299** ,119* -,019
Am afraid of more things than others are ,287** -,176** -,130** ,018 -,148**
Would find it difficult to ask for a salary

increase ,230** -,202** -,085 ,218** -,200**
Often think that I could do more things if it

was not for my insecurity or ,453** -,204** -,057 ,025 -,289**
Often worry about things to the extent that

my intellectual performance is ,402** -,082* -,107** -,016 -,244**

 Comeaons o o e 03 vl (-led
3.2.11. Toronto Alexithymia Scale

The Toronto Alexithymia Scale (TAS) was found to be interstitial between three
domains. It correlated positively with Neuroticism, » = .35, p <.001, and negatively with
Extraversion, » = -.39, p <.001, and Openness, » = -.53, p <.001. Breaking the scale into its
three facets, two reached the .30 threshold with one domain only and the third with two
domains: Difficulty Identifying Feelings correlated above the threshold with two domains:
Positively with Neuroticism, » = .51, p <.001 and negatively with Conscientiousness, » = -
.33, p <.001. The internal validity for the Difficulty identifying feelings was acceptable (7
items o = .78) Mean inter-item correlation for the Difficulty Identifying Feelings facet = .34.

A total number of 664 participants completed both the TAS and the NEO PI-R questionnaire.

Table 14
Pearson correlation matrix between the Toronto Alexithymia Scale facets and Big Five domains.

Openness to
Neuroticism Extraversion Experience Agreeableness Conscientiousness

Alexithymia Scale total ,346** -,392** -,329** -,098* -,276**
Alexithymia Difficulty Identifying Feelings ,513** -,222** -,014 -,106** -,334*
Alexithymia Difficulty Describing Feelings 217 -,425** -, 271** -,078* -,151**
Alexithymia Externally-Oriented Thinking -,034 -,231** - 472** -,019 -,069

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

All seven items correlated above the threshold with at least one of the Big Five
domains. Three items correlated above the threshold with the same domains as the Difficulty
Identifying Feelings facet, while the remaining four were only connected to one of the

relevant domains.
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Table 15
Pearson correlation matrix between the Difficulty Identifying Feelings facet and Big Five domains.

Openness to
Neuroticism Extraversion Experience Agreeableness Conscientiousness

Can be confused about the emotions I'm feeling ,412** -, 107%* ,059 -,081% -,276%*
Don't know why I'm angry ,363%* -, 171%* -,062 -, 145%* -,223%*
Have physical sensations that even doctors

don't understand ,261%* -,097* ,022 -,093* -, 148%**
Don't know what's going on inside me ,298%* -, 162%* -, 101%* -,053 -, 196%*
Am often puzzled by sensations in my body ,366%* -, 121%* -,028 -,018 -,190%*
Have feelings that I can't quite identify ,315%* -, 165%* ,077* -,081%* -,259%*
When I am upset, I don't know if I am sad,

frightened, or angry ,324%* -, 187%* -,077* -,015 -, 195%*

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

4. Discussion

4.1. Main findings

To explore our research question, we examined 41 established scales used in a large
community sample. We found that many of them were related to the Big Five, and as
expected, several were blends of two or more Big Five domains rather than being located
within a single domain. Thus, it seems that the prevalence of interstitial trait scales found in
the Bainbridge et al. (in press) study was not an isolated instance. We explored where this
supposed interstitiality in the scales came from by examining the individual items that
constituted them. Investigating the items of these scales, we found no single story that applied
to all stand-alone scales. Rather, we found some well-constructed scales built on items that
were themselves relatively purely interstitial, while other scales were constituted of quite
heterogeneous items that tapped onto several different domains without very much
consistency between them, suggesting that some putatively interstitial scales might just
reflect heterogeneous items rather than a coherent construct.

During interpretation of these results, we saw that the precise characterization of a
single scale or item would sometimes depend on arbitrary numerical thresholds that we
adopted for the sake of convenience. An example of this is BAS Drive, which is an interstitial
scale where either half of its items are interstitial given our threshold of .20, or all items are if
we lowered our threshold by only 10% to .18. Interpretation of our results will therefore build
on these thresholds but will necessarily include considerations beyond them as well.

When we did the analyses, we saw that the full Big Five content was represented, but

some more than others. Of the 40 scales, 21 had a correlation above .30 with Neuroticism. In
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contrast, the other four domains were much less correlated with the stand-alone scales.
Comparatively, the domain that was least often correlated notably with scales was Openness
with five correlations above .30. The same was true for the 11 interstitial scales. Only one of
these was correlated with Openness, which disappeared when dividing the scale into its
facets, compared to nine that were correlated with Neuroticism, more often than not in
combination with Conscientiousness. This could be due to many interstitial scales simply
being located in the interstice between Neuroticism and Conscientiousness, or it could be due
to the inter-correlation between Neuroticism and Conscientiousness presenting a skewed
picture. Other possibilities include prevalence of Neuroticism-related measures and response
bias associated with wording of the items.

Starting with a brief walkthrough of the findings for each scale, we will now walk
through how these major themes were reflected in individual results. Afterward, we will
consider further points of interest regarding specific scales, evaluate strengths and limitations
of the current study, and conclude with a section on implications and possibilities for further

research.

4.2. Interstitial scales and their Big Five correlations

The results indicated 11 scales as interstitial. These will be reviewed briefly here,
together with notes on previous findings regarding relationships with the Big Five domains.
In general, the findings in this study are largely consistent with earlier research on the same
scales.

The BAS Drive scale showed correlations with high Extraversion and low
Agreeableness to almost the same degree, consistent with earlier research on the same scale,
although usually Agreeableness has been found to be the stronger correlation (Segarra et al.,
2014; Smits & Boeck, 2006).

The Cognitive Failures Questionnaire had correlations with high Neuroticism and low
Conscientiousness, with the correlation with Neuroticism being stronger. Koénen and Karbach
(2020) found the same relationships, also with Neuroticism being the stronger correlate.

Dispositional Optimism was found to be interstitial as well, located between low
Neuroticism and high Extraversion. Previous research has also focused on links between
optimism as a construct and these two domains (Credé et al., 2016), and research on the
Dispositional Optimism scale has shown comparable results in terms of correlations with
Neuroticism and Extraversion, though sometimes also weaker links to Conscientiousness and

Agreeableness (Carver & White, 1994; Sharpe et al., 2011).
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Both BIDR scales were indicated as being interstitial, Self-Deception between low
Neuroticism and high Conscientiousness, and Impression Management between high
Agreeableness, low Neuroticism, and high Conscientiousness. Reid-Seiser and Fritzsche
(2001) found similar associations between the scales and the respective Big Five domains,
though they found that Self-Deception had a stronger correlation with Extraversion when
assessing a group of job applicants compared to a control group.

Two Dark Triad traits were included, psychopathy and narcissism, measured by the
Levenson Self-Report Psychopathy scale and the Neuroticism Personality Inventory 16-item
version. The Levenson Self-Report Psychopathy scale was correlated with low
Agreeableness, high Neuroticism and low Conscientiousness. This scale has previously been
examined by Miller et al. (2008) who found largely the same, both in terms of the full scale
and its two subscales, although they found slightly stronger correlations. The short-form
Neuroticism Personality Inventory we employed was associated with high Extraversion and
low Agreeableness. This matches the general findings in terms of the relationships between
various versions of the NPI and the Big Five (Ackerman et al., 2011).

The Rosenberg Self-Esteem Scale was, unsurprisingly, included as interstitial;
numerous previous studies have found it to be correlated somewhat with all Big Five
domains, but most studies have found strong negative correlations with Neuroticism,
moderate positive correlations with Extraversion and Conscientiousness, and low positive
correlations with Agreeableness and Openness (Pullmann & Allik, 1999; Robins, Hendin, et
al., 2001; Robins, Tracy, et al., 2001). This seems largely consistent with the findings of this
study, in which the scale was also most strongly correlated with low Neuroticism, and
secondarily to Extraversion and Conscientiousness.

The Sensitivity to Punishment scale was associated with high Neuroticism and low
Extraversion, consistent with earlier findings by developers of the scale, Torrubia et al.
(2001), who found correlations with Eysenckian measures of Neuroticism and Extraversion
(quite similar to those domains in the Big Five; Knutson & Bhanji, 2006; Zuckerman et al.,
1993). Other researchers have also employed Big Five measures and found similar results
(Aluja & Blanch, 2011).

Two scales did not have as much support for their Big Five domain correlations in
previous research: The Toronto Alexithymia Scale and the Borderline Personality Inventory.
The links between the difficulty identifying feelings facet of the Alexithymia Scale and the
Big Five has been investigated by Picardi et al. (2005) - though they used the Big Five
Questionnaire with slightly differently labeled domains. While they, too, found that the facet
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was associated with low Emotional Stability, i.e., high Neuroticism (in fact, stronger than the
association found in this study), they did not find the same as we did for Conscientiousness at
all in their analyses. Both Openness and Energy had stronger links to the facet than
Conscientiousness did, though none of them were strong. Other research, however, has found
somewhat stronger correlations with Conscientiousness, Agreeableness, and Extraversion
(Heshmati & Azmoodeh, 2017; Ueno et al., 2014).

As for the Borderline Personality Inventory, we found that this scale was correlated
positively with Neuroticism, and negatively with Conscientiousness. Although studies on
specific personality profiles and their connections to DSM-IV borderline criteria are abundant
(Miller, 2012), we have found no studies examining the relationships between the Borderline
Personality Inventory and the Big Five. With other measures, all five domains have been
found to predict borderline personality scores, with Neuroticism being by far the strongest

predictor (Distel et al., 2009; Trull et al., 2003).

4.3. A comment on our thresholds

Some of our criteria hinge on semi-arbitrary things. For evaluation on the scale level,
we adopted a threshold of .30 as indicative of a noteworthy relationship between a scale and a
Big Five domain, i.e., any scale with a correlation .30 or above with two or more domains
would be interpreted as interstitial. This threshold was adopted based on the fact that it is a
conventional value to use (Costello & Osborne, 2005). Any threshold will be somewhat
arbitrary, though, and thus we cannot rule out that some of the scales we excluded might be
interstitial. Some excluded scales might in fact be just as interstitial as the included ones and
could have been fruitful to include and analyze on the item level. It is perfectly possible that a
scale could exhibit strong signs of interstitiality by, e.g., having a correlation of .29 with two
or more Big Five domains, yet still be excluded. An example of this is Self-Monitoring,
which had a negative correlation (» = -.30) with Extraversion, and a positive correlation with
Neuroticism, (» =.29). Using a different sample, scales such as this one might have been
included with a .30 threshold. The same could have been true for this study if our threshold
had been slightly different, say, .25 instead of .30 - this would have included Self-Monitoring
as well as six other scales (Fantasy Proneness, Life Satisfaction, Social Dominance
Orientation, CES-Depression, BAS Fun Seeking, and Sensitivity to Reward; a stricter
threshold of .35, in contrast, would have excluded four of our included scales). Lowering the
threshold would have included more potentially interstitial trait scales, yet presented new

scales close to that threshold; so naturally, interpretation from any threshold will be
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somewhat arbitrary as well. Having a more fluent inclusion of scales based on qualitative
assessments would leave room for biased opinions and make replications difficult to conduct.
While thresholds will always be arbitrary in a sense, we consider setting a threshold to be the
better solution for determining inclusion criteria in cases such as this, though we are aware of
their limitations.

The same issue presents itself for our evaluation of items - while we adopted a
threshold of .20 in order to have something numerical to present from our correlation
analyses, this is not an absolute threshold either and may seriously skew interpretations of
included scales if taken literally. For this reason, we will consider other aspects in more depth
when interpreting item sets of interstitial scales, and this threshold of .20 will not be the be-all
and end-all for interpretation of interstitiality on the item level. With that said, we will now

move on to present our findings from analyzing interstitial trait scales on the item level.

4.4. How are interstitial trait scales constructed on the item level?

To answer our research question, we examined the included interstitial scales’ item-
level correlations with the Big Five domains. We speculated that an interstitial trait scale
could be the result of a coherent, interstitial construct at its core, but also could be due to a
poorly constructed item pool pulling the total score in different directions. The results of our
correlation analyses presented varied findings among interstitial scales and their items. This
indicates that interstitial scales exist on a spectrum, with convincingly interstitial scales at one
end and unclear scales at the other end. For a trait scale to be convincingly interstitial at its
core, we would expect the items themselves to show the same kind of interstitiality as the
scale, at least to a certain degree, rather than having some items correlate with one domain
and some with the other.

Some scales seem to indeed be interstitial, not only at the scale level, but at the item
level as well. A prime example of this is the Rosenberg Self-Esteem Scale, which was
interstitial between Neuroticism, Extraversion, and Conscientiousness. Out of 10 items, eight
are interstitial with at least two of the three domains that the scale is correlated with; and five
of those are interstitial with all three. Another item is correlated above .20 with only
Neuroticism; this is not very surprising, though, as Neuroticism had by far the strongest
correlation with the full scale. Looking closer at the items, a slightly laxer threshold of .18 or
so would include even more correlations with Extraversion and Conscientiousness on the
item level, leaving eight items with correlations with all three domains; this seems to suggest

that almost all items have relationships with all three domains. This also fits with the
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relatively high inter-item correlation at .43. According to Briggs and Cheek (1986), inter-item
correlation should ideally be in the .20 to .40 range in order to represent enough variance but
still be within one dimension - it really seems, then, that the Rosenberg Self-Esteem Scale is a
prime example of a unidimensional interstitial construct located between (low) Neuroticism,
Conscientiousness, and Extraversion. It's only problem might in fact be that it could be too
unidimensional. Briggs and Cheek (1986) does however specify that a scale with inter-item
correlations over .50 suggests that the scale likely has overly redundant items or that the
construct measured is too specific, meaning that an inter-correlation at .43 is likely still all
right.

Another example of a relatively convincing scale is the BAS drive scale. The BAS
drive had all four items with primary connections with Extraversion above the threshold, of
which two also correlated with Agreeableness. Looking closer, though, the two remaining
items came close to our threshold of .20. Yet again, by lowering the threshold by only 10% to
.18, all four items would have been considered interstitial, thus making the scale very
convincing in its interstitiality. The range of the item correlations with the two domains is
quite small, suggesting a fairly even relationship with the domains - the correlations between
the four items and Agreeableness indeed all fall rather close to our threshold of .20, with the
weakest correlation being -.18, and the strongest being -.27. The BAS Drive scale also has a
relatively high inter-item correlation at .42; as with the Rosenberg Self-Esteem Scale, we do
not see this as a big issue. One thing we encountered from reviewing both of these scales was
that some of their items seem to get some influence from Openness, enhanced when
considering a lower threshold; with a threshold of .18, the self-esteem scale sees two items
out of ten correlating with Openness, while BAS Drive sees one of its four correlating with
Openness. This does not concern us, though. An interstitial construct located between several
domains can certainly have elements that lie slightly more toward another domain than the
rest of the construct. The important part would appear to be that the elements of the construct
(or at least a majority of them) have mostly similar relationships to the domains the full
construct seems to be interstitial between, even if some of them also tap other domains. Only
if the correlations with another domain seem to be systematic would we have to reevaluate
where in the framework the construct is really located.

The story repeats itself for both the Toronto Alexithymia Scale and Dispositional
optimism. Both seem to possess relatively convincing interstitiality when reviewing their
items. The Difficulty Identifying Feelings facet of Alexithymia has three items that reach the

threshold of .20 for both Neuroticism and Conscientiousness, while the remaining four only
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reach it with Neuroticism. Yet again, lowering the threshold to .18 would include six of the
seven items without any disturbing correlations with other domains. Curiously, this scale was
one of few to not have much support for this pattern of trait affiliation in the literature, though
there were some mixed findings (e.g., Picardi, 2005; Ueno et al., 2014). It does however seem
convincingly interstitial in this study given the current findings, though the evidence for its
interstitiality is not as robust as for some of the other scales. As for Dispositional Optimism,
all six items correlated above our .20 threshold with both Neuroticism and Extraversion,
suggesting a sound interstitial construct. Yet four of these items also correlated with
Conscientiousness above the .20 level, with the two remaining items coming close as well.
Such a systematic correlation with the domain seems confusing from a perspective where
Dispositional Optimism presents as interstitial between only two domains. However, the
explanation is again to be found in somewhat arbitrary thresholds. For our scale level
analysis, we applied a threshold of .30, which indicated only Neuroticism and Extraversion
having a noteworthy relationship with Dispositional Optimism. Looking closer, it is actually
no surprise that so many items are related to Conscientiousness, as the full scale itself is also
had a correlation on .28 with Conscientiousness. Perhaps, then, our initial screening simply
failed regarding this particular scale, and Dispositional Optimism is in truth interstitial
between all three domains. In any case, these findings suggest that the interstitiality of some
interstitial scales is truly rooted in an interstitial construct.

At the other end of the spectrum, some scales had items that presented a very mixed
picture in terms of their correlations with the Big Five domains. One example of this is the
Cognitive Failures Questionnaire. The full scale appeared interstitial between Neuroticism
and Conscientiousness, which eight of its 25 items reflected. Looking closer at the items,
however, only a few items seem likely to be truly conceptually linked to both domains.
Rather, it seems that the reason for the interstitial items is that the scale contains some items
that are conceptually related to Conscientiousness but not Neuroticism, but which are
correlated with Neuroticism anyway due to the valence (positive or negative) of the items
influencing neurotic people to respond negatively, i.e., people higher in Neuroticism also
rating themselves more negatively on other, unrelated measures (Fossum & Barrett, 2000).
An example of such an item could be ‘How often did you forget appointments?’, which is
plausibly related to Conscientiousness in that highly Conscientious people are probably less
likely to forget appointments. The link to Neuroticism is less convincing conceptually; there
is no immediate reason neurotic people should forget appointments more often than

emotionally stable people. A more conceivable explanation is that more neurotic people are
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more likely to endorse undesirable traits or deny possessing desirable traits (Fossum &
Barrett, 2000), and thus more likely to report that they often forget appointments. The scale
does not seem to have achieved interstitiality straightforwardly, by assessing items that are
themselves interstitial, but instead by compiling psychologically distinct items. Further, it is
curious that a scale related to cognition would show such little associations with the cognitive
trait, Openness. However, research has found that the Cognitive Failures Questionnaire is not
related to cognitive abilities (Konen & Karbach, 2020); rather, it seems that the scale reflects
worry about one’s own cognition rather than cognition itself (Wilhelm et al., 2010).

Other examples of rather unconvincing interstitiality include the two scales from the
Balanced Inventory of Desirable Responding (BIDR): The Impression Management scale,
and the Self-deception scale. These two scales both show quite an ambiguous picture in their
item correlations. Self-Deception looks particularly scattered. The full scale appears
interstitial between Neuroticism and Conscientiousness, yet out of 20 items, only five appear
interstitial between the two domains (and sometimes a third domain, Extraversion). Looking
closer at item correlations, this seems to be a fair assessment; even considering lowering the
threshold to .18 as we have discussed before does not change the picture. The reason for the
full scale’s apparent interstitiality does not seem to be accounted for by an intrinsic construct
in this case, as the items do not consistently reflect the same interstitiality. The range of the
correlations is not particularly impressive either as there is quite a large span between the
items that are the most and the least correlated with the two domains. This is further
supported by Self-deception having a very low mean inter-item correlation at .10; a level at
which it is unlikely that a single score can adequately represent the complexity of the items
(Briggs & Cheek, 1986). Self-deception also had the only questionable Cronbach’s alpha of
the 11 scales included for item-level analysis. The other half of the BIDR, Impression
Management, does not come out as convincingly interstitial on the item-level either. The
scale’s relationships with Neuroticism, Agreeableness, and Conscientiousness are not
clarified by the item correlations: Only two items represent this interstitiality through
correlations with all three domains, and another four items correlating with two of the
domains. In the case of Impression Management, the scale actually presents a good
Cronbach's alpha - yet it has a less-than-ideal mean inter-item correlation at .18. This is likely
to be an example of a case where the number of items in a scale sometimes inflates
Cronbach's alpha (Tavakol & Dennick, 2011).

Overall, it appears that the relationships between the two BIDR scales and the Big

Five domains stem from few items correlating highly with these domains (though often in
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conjunction with another domain), while other items do not show nearly the same
connections. In both cases, many items do not display a noteworthy relationship (by our
metrics) with any of the five domains at all. If the BIDR is supposed to represent two
interstitial constructs, then perhaps the item list should be trimmed or revised to reflect the
interstitiality better. Another possibility, though, is that the two BIDR scales are not
expressions of coherent intrinsic traits. The BIDR was not developed to assess a coherent,
interstitial trait - rather, it is meant to measure the tendency to respond in a specific, biased
way, i.e., in a socially desirable way. Self-deception reflects an honest, but overly positive
self-presentation, while impression management reflects a self-presentation tailored to
pleasing an audience (Paulhus, 1991). So is the tendency to respond in a specific, biased way,
i.e., in an impression managing or self-deceptive way, an intrinsic, coherent trait? From the
picture presented in this study, this would not seem to be the case (though it has been argued
before that it is a single, albeit multidimensional, trait; Furnham 1986). Perhaps the
underlying nature of desirable responding is rather a collection of traits pushing people to
respond in such a way. This would explain why the correlations at the item-level are so
varied in terms of relationships with the Big Five rather than presenting a coherent, interstitial
picture. The inter-item correlations of both scales are also below the ideal, and thus appear
less coherent than could be desired - indicating that each scale might cover more than just one
dimension. Curiously, as the BIDR scales, the Cognitive Failures Questionnaire was
developed to assess self-reported cognitive failures, i.e., a form of behavior. Though it could
be assumed that cognitive failures stem from an underlying personality trait, particularly if
the scale in reality measures worry about cognitive failures, it is nevertheless interesting that
the most unclear scales were developed to assess behavior in one way or the other. Perhaps
this provides a clue as to why they displayed so questionable interstitiality; if they did not set
out to assess a coherent trait, the lack of consistency in items might not be so surprising after
all.

Another point of interest is what seems to be the common occurrence that less-
convincingly interstitial scales in this study have been disputed in one way or the other. For
instance, the BIDR questionnaire has been criticized for both reliability (Li & Bagger, 2007)
and factor structure (Gignac, 2013). Similarly, several other included scales have been
criticized as well, often citing issues with their factor structures (e.g., Levenson Self-Report
Psychopathy Scale, Garofalo et al., 2019; Cognitive Failures Questionnaire, Wilhelm et al.,
2010; and Narcissism Personality Inventory, Rosenthal et al., 2011). We will consider these

in greater depth in the section on further considerations regarding the scales. In contrast, the
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four scales that appear more sound in their interstitiality have generally received less
criticism in comparison and have been found to be sound scales, e.g., BAS Drive (Leone et
al., 2001), Rosenberg Self-Esteem (Huang & Dong, 2011), Toronto Alexithymia Scale,
(Schroeders et al., 2021) Dispositional optimism as measured by the revised Life Orientation
Test, (Chiesi et al., 2013).

Of course, some scales are trickier to categorize at either end of the spectrum; they
fall somewhere in the middle. One example of this is the Sensitivity to punishment scale. 11
of its 18 items were interstitial between Neuroticism and (low) Extraversion, even if
sometimes with additional domains present as well. One domain that was frequently
correlated with the scale was Conscientiousness. A closer look at the full scale’s correlations
shows us that it does indeed have a correlation of -.29 with Conscientiousness, thus falling
just short of our initial assessment as to whether it had a noteworthy relationship with the
domain. This could just be an error in our screening; excluding it as an interstitial domain
might have simply been a mistake. Whether sensitivity to punishment is truly an interstitial
construct - and which domains it is interstitial between - seems to be unanswered at this time.

Another, slightly more confusing example is the Levenson Psychopathy scale. While
four of its 10 items appear interstitial between Neuroticism and Conscientiousness, and one
additional item could be interpreted as interstitial as it barely missed our threshold of .20,
there are also several items that do not display this interstitiality at all. Some items are simply
related to only one of the two of the two domains; another two items are correlated with
Agreeableness above all other domains. This might suggest these items do not belong in this
subscale and would be more appropriately located in the Primary subscale, which had a
primary correlation with Agreeableness. Another possibility might be that the Secondary
subscale is actually interstitial between three domains (Neuroticism, Conscientiousness, and
Agreeableness), and our initial analysis only missed the Agreeableness dimension due to it
being just below our threshold of .30. The possibility that this construct could be interstitial
between all three domains — at least as it assessed here - does not seem particularly likely,
though, as no items shared a correlation with both Conscientiousness and Agreeableness. It
seems, beyond whether the scale is interstitial, an evaluation of its items might be in place -
but perhaps there is a truly interstitial construct to be found underneath.

To summarize, there is no particular pattern as to how putatively interstitial scales
behave on the item level. It does seem that at least some scales are made up of coherent,
interstitial collections of items, meaning that those scales are likely assessing constructs that

are interstitial in nature. On the other hand, there are also scales that certainly seem to be
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confusing compilations of items, where the full scale appears interstitial due to few items
pulling in each direction rather than all items sharing correlations with two or more domains.
In yet other cases, it is difficult to distinguish; some scales are neither convincing enough to
deem them truly interstitial nor confusing enough at the item level to deny it. Next, we will

consider how interstitial scales were distributed across the Big Five framework.

4.5. The bigger picture of interstitiality in the Big Five framework

Some domains were seen to be correlated with the stand-alone scales much more
often than others; Neuroticism was by far the domain most frequently related to the scales
while Openness was the least. This was also the case for interstitial scales, where nine of the
11 scales and subscales that turned out interstitial had a correlation above .30 with
Neuroticism. Of these, six were primarily correlated with Neuroticism. In contrast, none of
the final interstitial scales and subscales were correlated at or above .30 with Openness. The
latter is the fifth factor of the Big Five framework and is both the least universal domain
(John, 2021), and, more importantly, the domain that typically accounts for the least variance
in participants’ responses to other personality measures (Peabody & Goldberg, 1989), so it is
not surprising that this would be the least important factor in relation to stand-alone scales. In
contrast, the importance of Neuroticism could be considered rather surprising as it is typically
considered only the fourth most important domain in terms of explaining variance (Peabody
& Goldberg, 1989). However, these findings are entirely consistent with the findings of
Bainbridge et al. (in press), whose study also showed an over-representation of Neuroticism
compared to other domains and an underrepresentation of Openness. The relative importance
of Neuroticism might suggest that it is a more important domain in terms of internal
psychological constructs than we give it credit for. Perhaps Neuroticism has been generally
underestimated from the beginning because a domain such as Extraversion (the first, most
widespread factor) is a personality domain that summarizes traits of interpersonal nature
(John, 2021) - other people will usually easily spot that a person is very extraverted, and thus
many more words might exist for this trait compared to a trait such as Neuroticism, which
might be more hidden within a person. While fewer words in the dictionary pertain to it, it
might still be as important as or even more important than Extraversion when it comes to
influence on other personality traits, as suggested by the results here. Paunonen and Jackson
(2000) raised this issue as well, suggesting that the number of words for a trait are not
necessarily indicative of its importance, though with regards to dimensions of behavior that

were far less widespread than Neuroticism. The argument can conceivably be extended to this
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instance, though - domains with more words clustering around them are not necessarily more
important than those with fewer. This does not explain why lexical research has found it to be
only the fourth most important domain in terms of accounting for variance, though. So
perhaps there are other explanations for the importance of Neuroticism in stand-alone trait
scales.

A related explanation for the apparent overrepresentation of Neuroticism is that many
scales that researchers have found important to develop and use are simply tied to
Neuroticism. Neuroticism has great predictive power in relation to negative life outcomes -
for example, it is greatly associated with many mental disorders - while the inverse,
emotional stability, is associated with a range of positive outcomes, such as subjective well-
being (Jeronimus et al., 2016; Vittersg, 2001). In a similar context, Credé et al. (2016) argued
that many narrow traits in their study may overlap with Neuroticism and Extraversion
because many measures were designed to predict success in real-life settings, and these
domains are adaptive in many settings requiring social interaction. A related thing may be
going on here: The implications of Neuroticism for life outcomes may spur more researchers
to develop scales that measure constructs related to this domain than constructs related to the
other four. This is especially true for fields that work with topics primarily related to
Neuroticism, such as psychiatry and clinical psychology, which are very prominent fields
within psychology. As observed by Bainbridge et al. (in press), 145,411 papers were
published in these two fields from 2015 to 2017, compared to 207,716 papers for all other
fields of psychology combined. The prominence of these fields could lead scales that are
correlated with Neuroticism to be more widespread, and thus more likely to be included in a
sample such as the ESCS. In the same vein, the other domains would likely be
underrepresented. Another possibility that Bainbridge et al. (in press) also presented is that
neurotic people may rate themselves more negatively on scales that are otherwise unrelated to
Neuroticism, thus exaggerating the importance of the domain (Fossum & Barrett, 2000). This
bias, which Bainbridge et al. (in press) labeled neurotic-content contamination, could be due
to how items are worded in the stand-alone scales. In some cases, for instance regarding some
items from the Cognitive Failures Questionnaire as outlined in a previous section, this might
certainly have happened; looking qualitatively as the items, though, we do not believe this is
a widespread issue in this sample.

More often than not, correlation with Neuroticism was coupled with a correlation
with Conscientiousness as well; this was the case for seven of the scales and subscales. So, as

it turns out, well over half - in fact, almost two thirds - of the interstitial scales in this study
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are correlated with both Neuroticism and Conscientiousness (and sometimes a third domain).
If this sample is assumed to be representative of interstitial trait scales as a whole, this would
suggest that more than half of interstitial scales lie in the interstice between Neuroticism and
Conscientiousness. This could have implications for the Big Five as a model - if so many
important constructs are located between Neuroticism and Conscientiousness, that might
imply that there is quite an important dimension of personality located there that the Big Five
does not account very well for. Realistically, though, it is extremely unlikely that this sample
is representative of all stand-alone scales. Though 41 scales are a fairly sizable sample from
which to extract interstitial scales, there are a myriad of other scales available. In our study,
11 out of 41 scales indicated interstitiality - just over a quarter. If this is generally true for
psychological measures, that means there are many interstitial scales out there, and these 11
are just a small selection. From that standpoint, it is unlikely that such a small selection of
interstitial scales would be representative, and the abundance of traits located between
Neuroticism and Conscientiousness could simply be a fluke. A more likely explanation for
what we see, though, is the correlation between Neuroticism and Conscientiousness
themselves, which is rather high, although not unheard of before (Strus et al., 2014). It would
be interesting to see results in a study in which intercorrelations are controlled for.

Curiously, of the four scales that we interpret at relatively convincingly interstitial,
three are related to Extraversion. Three are also related to Neuroticism, though this is less
surprising given the overall prevalence of associations to Neuroticism. Extraversion looked
comparatively less important than Neuroticism, although not unimportant - of the full scales
and facets that were interstitial, five were correlated with Extraversion, compared to nine for
Neuroticism. It is somewhat surprising that despite having just over half of the amount of
relationships Neuroticism had with interstitial scales, there were equally many convincing
scales that were associated with both. Extraversion-related scales thus seem to have a higher
success rate in terms of being convincingly interstitial. Perhaps this could mean that many
truly interstitial constructs are located between Extraversion and other domains - or it could
mean that Extraversion-related interstitial constructs are easier to assess than interstitial
constructs related to other domains.

An interesting endeavor concerned with the distribution of interstitial scales among
domains would be to examine interstitial scales in the HEXACO framework as well as the
Big Five. As some of the domains in HEXACO are rotated relative to their Big Five
counterparts, the Big Five domain Neuroticism is split between Emotionality and

Agreeableness, as well as a bit of Extraversion in HEXACO (Ashton et al., 2014; Ludeke et
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al., 2019). Perhaps using this framework, we could gain a different understanding of the
abundance of traits we found that were related to Neuroticism. The HEXACO domains also
generally intercorrelate less than the Big Five domains (Moshagen et al., 2019; Van der
Linden et al., 2010), so the results would be less affected by intercorrelations in the broader
sense. We might even see a different picture of interstitial traits overall, as distribution of
interstitial scales between domains could change. As Big Five Extraversion,
Conscientiousness, and Openness generally correspond fairly well to their HEXACO
counterparts (Ashton et al., 2014), any interstitial scales located between these three domains
would likely appear in a similar fashion using HEXACO as a framework. On the other hand,
interstitial scales correlating with Big Five Neuroticism or Agreeableness (which, in this
study, is all of them) could look very different in a HEXACO perspective. We might find that
some scales that seem interstitial in the Big Five lie relatively purely within one HEXACO
domain. The reverse could also be the case and some scales that seem to be relatively purely

located within a Big Five domain could appear interstitial in an analysis using HEXACO.

4.6. Further considerations

We noticed several issues of theoretical interest beyond the item-level behavior
of each scale. First of all, we noticed that in some cases, constructs were assessed with more
than one scale, and one scale appeared interstitial while the other did not. One example of this
is the Sensitivity to Punishment scale, included in this study due to its apparent interstitiality
between Neuroticism and (low) Extraversion. Sensitivity to Punishment was developed to
assess BIS functioning (Torrubia et al., 2001), so it is curious that the BIS scale in the ESCS
developed by Carver and White (1994) was overwhelmingly correlated with Neuroticism and
did not appear interstitial at all - after all, they claim to measure (at least roughly) the same
construct. A relatively pure representation of Neuroticism corresponds well with the work of
several researchers, who view BIS and BAS as similar to Eysenck’s Neuroticism and
Extraversion, respectively (Davidson, 2003; Knutson & Bhanji, 2006; Kosslyn et al., 2002).
Gray himself did initially place BIS and BAS at rotated degrees (i.e. high BAS lies between
high Neuroticism and high Extraversion, and high BIS lies between high Neuroticism and
low Extraversion), but later reconsidered this and located BIS closer to Neuroticism and BAS
closer to Extraversion (Pickering et al., 1999). Eysenck’s Neuroticism and Extraversion are
quite similar to their Big Five namesakes, although not exactly the same (Knutson & Bhanyji,
2006; Zuckerman et al., 1993), so we would expect that the BIS and BAS would probably

also lie relatively purely within these domains in the Big Five - as the BIS scale indeed does.
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However, while the Carver and White (1994) scales were generally well received, some also
criticized precisely their location in the Eysenckian space, i.¢., in the case of the BIS scale, it
was missing the link to Extraversion (Heubeck et al., 1998; Torrubia et al., 2001; Zuckerman
et al., 1999), which suggests that there has been some inconsistency about how BIS
functioning should be conceptualized. So, it appears that if the Sensitivity to Punishment
scale does assess a truly interstitial construct, we cannot be completely sure it is assessing
BIS functioning as it claims.

Another construct assessed by two different scales in the ESCS was psychopathy,
which was assessed using the Levenson Self-Report Psychopathy Scale (LSRP), included in
this study, and the Self-Report Psychopathy Scale (SRP; Williams et al., 2003), which did not
give indications of being interstitial in our initial analysis. The SRP seems to be heavily
related to Agreeableness just as the LSRP but does not show the same relationships with the
other domains. Again, it is somewhat surprising that two scales claiming to measure the same
construct are not more alike, particularly since they were both modelled after the two-factor
structure in the Psychopathy Checklist (Miller et al., 2008). A reason for this could be that the
two scales do not measure exactly the same sub elements of psychopathy after all; when the
LSRP was taken apart, only the Secondary subscale appeared interstitial. A measure not
assessing secondary psychopathic traits to the same degree might then appear less interstitial.
Though the SRP has items that qualitatively look similar to those included in the Secondary
Subscale of the LSRP (e.g., T am an impulsive person’, ‘I always plan out my weekly
activities’), there are not as many of them, which could explain why the SRP only reached the
.30 threshold for Agreeableness and no other Big Five domain. Comparing the SRP to the
LSRP, the correlations of the SRP actually look more alike to the Primary Subscale of the
LSRP, which also correlated at the .30 threshold with only Agreeableness. Perhaps, then, the
LSRP simply considers an additional element of psychopathy (or perhaps this interstitial
element of the LSRP is not truly a part of the construct we know as psychopathy).

Besides these seemingly confusing cases, we also noted during this process that some
scales have characteristics that could affect how their interstitiality presents. As mentioned
earlier, there is a tendency for the scales that are less convincing in their interstitiality to also
often be scales that have been disputed in one way or another. For some of these scales, there
have been developments in the understanding of their constructs. The factor structure of
several of our included interstitial scales have been under debate. An example of this is the
Narcissism Personality Inventory (NPI). Ackerman et al. (2011) proposed a three-factor

structure consisting of the dimensions Leadership/Authority, Grandiose Exhibitionism and
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Entitlement/Exploitativeness, which utilizes 25 of the 40 items. Others have found stronger
support for a two-factor model (Corry et al., 2008), but many researchers have also found
other solutions from the two factors up to seven (Emmons, 1987; Raskin & Terry, 1988).
Thus, the factor structure of NPI seems confusing at best. Furthermore, these solutions were
generally built on the forced-choice NPI (Boldero et al., 2015). As the ESCS used a Likert
scale response format, we cannot be sure that a factor structure extracted from a forced-
choice format translates to this study (Boldero et al., 2015). We therefore took the
consequence of this empirical ambiguity, and decided to use the single factor, shortened 16-
item version of the NPI (Ames et al., 2006) instead (though an analysis with a validated
factor-structure would certainly be interesting as well).

Another scale with a disputed factor structure is the Levenson Self-Report
Psychopathy scale. Our initial analysis of this scale suggested that the scale was interstitial
between three domains (Neuroticism, Agreeableness, and Conscientiousness), but after
dividing the scale into its subscales, only the Secondary subscale appeared interstitial
(between Neuroticism and Conscientiousness) at our threshold. From this, it would seem the
scale is divided into facets in a reasonable way - the interstitiality of the full scale is thus
explained by the Primary subscale measuring a part of the construct that pertains to low
Agreeableness, while the Secondary subscale is interstitial in itself and measures a part of the
construct that pertains to Neuroticism and Conscientiousness. However, maybe this division
is not so reasonable after all. The LSRP was originally developed to distinguish between
primary and secondary psychopathic traits, first proposed by Karpman (1948) - a distinction
between deliberate, callous antisocial behavior and neurotic, impulsive traits leading to
antisocial behavior (Levenson et al., 1995). Levenson et al. (1995) believed these two types
were compatible with the two factors of the measure the LSRP was modelled after - the
original Psychopathy Checklist (PCL), which is considered the standard measuring device of
psychopathy (Williams et al., 2003; Williams & Paulhus, 2004). Between these two factors,
one factor assesses interpersonal and affective features, while the other assesses antisocial
and lifestyle features, though there has been some discussion as to whether the LSRP factors
really capture the same as the PCL factors (Miller et al., 2008). However, since then it has
become apparent that the two-factor structure of the PCL does not hold up; Rather, a four-
factor oblique structure of psychopathy has been identified in the PCL-R and related
measures (Williams et al., 2007). The factor structure of the LSRP has been studied as well,
as increasing evidence suggested that the two-factor structure was inadequate (Brinkley et al.,

2008; Garofalo et al., 2019). There have been different results from this; though some have
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found a four-factor structure closely resembling Hare’s four factors of the PCL-R, a three-
factor structure is more widely accepted at this time (Brinkley et al., 2008; Psederska et al.,
2020). Due to the lack of consensus, we decided to continue analysis with the original two
factors. Regardless of which factor structure might be the consensus in the future, it would be
interesting to examine how the LSRP would behave if divided into three or four subscales
instead of the two it currently is. Perhaps it would give a clearer picture of the interstitiality in
the scale. It might also improve the inter-item correlation of the subscales, as the mean inter-
item correlation of the Second Subscale is currently on the low side at .166 (Briggs & Cheek,
1986); presumably, if different subscales are more accurately representative of underlying
factors, those would yield more ideal inter-item correlations, which would likely also come
with a higher Cronbach’s alpha.

The Cognitive Failures Questionnaire also appears on shaky ground. The authors of
the original paper did not find it possible to extract stable factors or dimensions other than the
general factor (Broadbent et al., 1982). However, the idea that these cognitive slips are
connected to just one underlying trait has been challenged both theoretically and empirically,
and several researchers have constructed different factors for the CFQ (Wilhelm et al., 2010).
Wilhelm et al. (2010) proposed a three-factor structure with the factors Clumsiness,
Retrieval, and Intention Forgotten, though this only contains 12 of the original 25 items.
Other solutions range from two to seven factors (Larson et al., 1997; Matthews et al., 1990),
of which the most widely used is perhaps a four-factor structure with the dimensions
Memory, Distractibility, Blunders, and (Memory for) Names (Wallace, 2004; Wallace et al.,
2002). The lack of consensus led us to use the single-factor structure proposed originally, for
which there has also been found some support (Bruce et al., 2007). In future research it could
be relevant to see whether the 12-item, three-factor structure by Wilhelm et al. (2010)
provides a clearer picture of the interstitiality of the CFQ.

These developments regarding the included interstitial scales mean that the results
found in this study regarding these specific scales will not necessarily be applicable in the
future. The same could potentially be true for the other scales as well. With new revisions or
developments in the understanding of the scales, they might be structured completely
differently - and so the interstitiality might change drastically or even disappear entirely.
Perhaps some of the scales that look interstitial are simply contaminated with items tapping
unrelated constructs, and a new revision will see them fit into a single domain. On the other

hand, new revisions with better core items might yield more consistent interstitial results on
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the item level forming a more convincing scale as a whole that measures a truly interstitial

construct.

4.7. Implications and future research

Implications for this study may not be obvious. Above all, it contributes to the field of
knowledge regarding the scope of the Big Five.

The Big Five is supposed to capture most of the interesting trait variance and package
it well - that is, it is assumed that the five domains is the most sensible way to categorize
personality in the broad sense (John, 2021). Bainbridge et al. (in press) found support for the
Big Five’s ability to function as an organizing framework, as 71,2% of scales in their study
could be located within the Big Five. Looking at the full collection of scales extracted from
the ESCS in this study, the current findings seem to be in line with that - 34 of the initial 41
scales have at least a moderate correlation, i.e., a correlation of .30 or above, with at least one
Big Five domain. It seems, then, that the Big Five performs fairly well at connecting to the
scales, as over 80% of scales attained at least one moderate correlation - despite not being
selected based on an expectation of being related to the Big Five, and presumably not being
developed with their space in the Big Five framework in mind.

The Big Five is not just a comprehensive framework for describing variance of traits,
though. Proponents also make the claim that exactly these five domains are the optimal way
to organize personality (De Raad et al., 1998; McCrae & John, 1992). From the results of this
study, it would appear that 11 out of the 34 scales that are at least moderately correlated with
the Big Five share this association with at least two domains. This does not challenge that the
Big Five captures variance - quite the contrary, these 11 scales seem to be very related to the
Big Five as they correlate at least moderately with a minimum of two domains. It can
however challenge whether the Big Five manages to divide personality into optimal
categories.

The Big Five is frequently depicted as a simple, tree-like hierarchical structure, with
domains branching into aspects, then facets, then nuances (McCrae, 2020). The binary
interpretation of the presence of interstitial traits within this model would be that either all
interstitial trait scales are bad measures that do not measure unidimensional traits, or that the
Big Five simply does not cut it as an organizing framework due to it not having attained the
simple structure. The former explanation would of course require all interstitial scales to have
bad item sets pulling the full scale in the direction of different domains, while convincingly

interstitial scales with coherent item sets would support the latter explanation. As seen,
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interstitial scales behaved differently from each other. Given the premises of a strictly simple,
hierarchical model, that might be taken as support that the Big Five fails to deliver. However,
the simple hierarchical structure is not truly how most researchers see the Big Five. Plenty of
researchers have expressly acknowledged the existence of interstitial traits (Credé¢ et al.,
2016; Mooradian et al., 2016), and some presentations of the Big Five model, such as the
Abridged Big Five Dimensional Circumplex (Goldberg, 1992; Hofstee et al., 1992)
mentioned in the introduction, explicitly emphasizes the complexity of the Big Five. This
two-dimensional model combined of two given Big Five domains provide a better
understanding of interstitial traits located between those two domains. This might be a
satisfactory way to depict the Big Five, although it would have some limitations of its own
regarding its discriminatory power between similarly interstitial traits. Another issue with this
model concerns interstitial constructs that are located between three domains. In this study,
both the Rosenberg Self-Esteem scale and the Impression Management scale are associated
with three domains. It would be intuitive to think that constructs that correlate with three
domains might have some issues, which is indeed the case with Impression management.
However, the Rosenberg Self-esteem scale seems to have sound interstitiality rooted within
its items, so at least in some cases, a two-dimensional model falls short. In order to
accommodate three-way interstitial scales, the circumplex would have to be three-
dimensional - and while theoretically possible, it would then not be able to deliver the same
kind of simple graphic presentation that a two-dimensional circumplex provides.
Conceivably, interstitial traits located between four or even all five domains might also exist,
which this model would certainly have trouble depicting, at least while retaining the ability to
provide an overview.

Another potential explanation for interstitial traits is the concept of metatraits. Several
researchers have noted that the Big Five are connected to each other in systematic ways:
Agreeableness, Conscientiousness, and (reversed) Neuroticism form the metatrait Stability
(or Alpha), while Extraversion and Openness form the metatrait Plasticity (or Beta)
(DeYoung, 2006; Digman, 1997; Strus et al., 2014). If all interstitial traits are related to
domains within the same metatrait, that could explain the connection to more than one
domain - the interstitial traits could really just be located at a higher level of the hierarchy.
For instance, the observation that many traits are interstitial between Neuroticism and
Conscientiousness would be entirely reasonable according to this explanation; indeed, the
Impression Management scale could be a prime example of a trait affiliated with high

Stability if it were not otherwise so unclear. But we do not only find interstitial scales within
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metatrait domains. Several convincing interstitial traits are located between domains related
to the Stability metatrait and those related to the Plasticity metatrait. For example, the
Rosenberg Self-esteem scale is associated with both Neuroticism and Conscientiousness,
which are Stability domains, but also with Extraversion, a Plasticity domain. So, it appears
that neither the metatraits nor the circumplex structure seem to provide a structural solution
that can incorporate interstitial traits satisfactorily in a hierarchical model. This emphasizes
the proposition made by Bainbridge et al. (in press) that the Big Five is more accurately
described as having a heterarchical or quasi-hierarchical structure with some facets and traits
located at interstitial locations between two or more domains. Research on interstitial traits
may serve as a reminder that the classic representation of the Big Five is not telling the whole
story.

So, if the Big Five is best thought of not as a simple hierarchy, but as a heterarchy, are
interstitial traits no threat to the model at all? Well, it depends. While interstitial traits in and
of themselves are not necessarily a challenge, the prevalence of them could be. Despite
having a complex structure, the Big Five still claims to possess the superior organizing
system for personality traits. Preferably, such a model should be able to relatively cleanly
categorize most traits, and so a sizable majority of personality constructs should be readily
located within the five categories rather than having a lot of them located between domains.
Yet of the 34 included scales that were at least moderately related to the Big Five, 11 scales -
almost a third - was interpreted as interstitial by our criterion; similarly, Bainbridge et al. (in
press) found that many of their included scales appeared interstitial. These findings would
appear to suggest that many trait-like constructs are in fact located between domains,
potentially threatening the idea that these five categories represent the optimal organization of
personality. There are conceivable counter arguments as to why these findings might not be a
problem, though.

Particularly the question of the soundness of such interstitial scales merits discussion.
As mentioned, only four of the 11 interstitial scales expressed very convincing interstitiality
when examined on the item level. Now, four out of 34 is much less and seems much less
challenging for the Big Five. Just over a tenth of scales being interstitial would not as readily
imply that the Big Five failed to divide personality in a meaningful way. However, this also
comes with a caveat - we do not know how the other scales in the sample would fare if
subjected to an item-level analysis. Four out of eleven scales being convincing after an item-
level analysis does not sound impressive, but before we know whether four out of eleven

scales is a high success rate or not when it comes to whether the scale indicates a uniquely
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bad or good scale concept, we would first need to also subject the remaining, non-interstitial
scales, to scrutiny. Until then, we cannot know whether so many interstitial scales are badly

combined on the item level because it is difficult to assess interstitial constructs - or if that is
just the baseline amount of scales that are pretty badly constructed. Another possibility is of
course that comparatively fewer non-interstitial scales are constructed well compared to the

interstitial scales.

One suggestion by Bainbridge et al. (in press) was that it would be prudent that
researchers attempt to locate new and existing scales within and peripheral to the Big Five, as
this can help to reduce redundancy and provide a better understanding of trait scales’
locations in the personality space. During this study we found a number of papers examining
relationships between scales and Big Five domains, so this is being done to some degree
already; yet it is incredibly rare that studies take note of interstitiality. If more researchers try
to organize stand-alone scales more within a Big Five perspective and take note of
interstitiality, this could also help lay a foundation where we may get a clearer picture of the
prevalence of interstitial traits.

Bainbridge et al. (in press) also stated that if a scale has measurement, validity or
reliability concerns then alternative assessments should be created. As Bainbridge et al. (in
press) showed that the average scale can be reasonably said to be located within the Big Five,
scale developers can also use that in refining their ideas of what they are attempting to do
when developing scales, thus likely developing more sound scales. At one point in scale
development, developers will sometimes include a Big Five inventory (though usually to
demonstrate that their scale has incremental validity beyond the Big Five domains;
Bainbridge et al., in press). If developers follow the recommendation of Bainbridge et al. (in
press) and locate their scales within the personality space by using Big Five measures, it
would also be prudent to examine item correlations with the Big Five rather than only
looking at internal consistency. For example, if five items reflect Extraversion and only one
reflect Neuroticism, then perhaps that item should be evaluated more closely, and developers
should make a deliberate choice about whether to include it or not. Evaluating the Big Five
profile of individual items can be part of explaining why their construct makes sense and thus
be part of the refinement of scales as it can guide intuitions of whether it has a coherent trait
space.

The current study has demonstrated that it does indeed make sense to assess the item-
level correlations of interstitial scales with the Big Five in order to gain understanding of the

root of their interstitiality. It also serves as a reminder that the Big Five is not a simple
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structure, and that psychologically meaningful constructs can be found in the interstices
between domains. While, as mentioned, many researchers do know that the structure of the
Big Five is not that of a simple hierarchy, the depiction of the model as such can cause
problems. A representation of the Big Five as five buckets which each hold collections of
narrower traits risks creating the impression that traits should fit into one of five categories in
order to be located within the Big Five. Thus, a trait that is not strongly associated with either
of the five domains may be misinterpreted as being distinct from the Big Five, which may be
entirely inaccurate; as Bainbridge et al. (in press) demonstrated, a trait can have no strong
relationship with any one domain, yet have much of its variance explained by the Big Five.
Indeed, some interstitial traits seem to be so related to the Big Five that an individual’s
standing on them can be approximated from composites of Big Five scores, yet they may
sometimes be interpreted as distinct (Credé et al., 2016). The assumption that interstitial traits
are distinct from the Big Five also means that the framework’s comprehensiveness and utility
may be underestimated, because researchers may not attempt to locate these traits in the Big
Five framework. For instance, Carver and Scheier (2014) noted that in the case of the
optimism construct and its relationships with the Big Five, researchers have, as a practical
matter, “largely ignored the issue of overlap with other traits” (p. 294). The consequence of
this can be that traits that lie relatively purely within one domain will be more readily located
in the Big Five by researchers, while the location of interstitial traits in the framework are
more likely to be ignored, and so the prevalence of interstitial scales may be underestimated.
In the utmost consequence, this could have implications for the understanding of the Big Five
as an organizing framework. Consider this: If the simple-structure, hierarchical depiction
leads researchers to mostly locate relatively pure extensions of the five domains within the
framework, it would seem that the Big Five is effective at categorizing traits in a mostly
simple way, as most traits located within it would fall into five neat categories. At the same
time, though, it would seem that the Big Five is not as comprehensive as wished for, as many
traits would be seen as distinct. The truth may be exactly the opposite: The Big Five may be
highly comprehensive, yet not be so simply hierarchical as it appears. Locating interstitial
traits in the framework would provide a more nuanced view of the Big Five and the structure
of personality, and underscore the need to think of the Big Five as a heterarchical or quasi-
hierarchical framework. The current research has demonstrated the existence of coherent,
interstitial trait scales, yet we still have no idea exactly how prevalent sound, interstitial

constructs really are.
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Future research can expand on the findings presented in this study in numerous ways.
Of course, locating trait scales in the Big Five is a crucial step in gaining understanding of the
prevalence of interstitial scales. Furthermore, research may center on investigating whether
interstitial traits are evenly distributed among the interstices between the five dimensions, or
if some interstices are more saturated. For examining this, one should probably not use
scales, at least not exclusively; as reviewed, there are several reasons why this could be likely
to skew results. Relying on the lexical hypothesis that important traits will be encoded in
language and using trait adjectives could be an option instead. In the case that researchers
find that many interstitial traits are located in specific interstices, perhaps that merits a
reevaluation of whether these dimensions should be acknowledged more explicitly. Big Five
measures do not explicitly assess facets between domains, although they do have facets that
appear interstitial. But perhaps if one interstice proves particularly important, we ought to
consider this particular dimension of personality in more depth. For instance, if the interstice
between Extraversion and Agreeableness proves to be particularly important, one might
assess an ‘interpersonal facet’. Another interesting slice of this would be to see which part of
interstices between domains are most saturated; for instance, are interstitial traits more
abundant between high Extraversion and high Agreeableness than between the low poles of
those domains?

As for future item-level analyses of interstitial trait scales, any research should focus
on using well-validated measures of both the Big Five and stand-alone scales. Furthermore,
as mentioned, we cannot be sure whether four scales being convincingly interstitial is many
or few; for that, more information is needed. To achieve a better understanding of this,
examinations of how single-domain scales behave on the item level would be useful. This
would make possible a more telling evaluation of the prevalence of interstitial scales, i.e.,
how many scales out of a selection of sound scales are interstitial. Future research could also
contribute to the field of interstitial scales by examining an increased population of scales and
by employing different criteria when selecting scales for item-level analyses. One limitation
of this study is that the included scales were restricted to those included in the ESCS, which
were likely not selected for their representativeness of the broader selection of scales.
Systematic criteria for selection could provide a better understanding of what proportion of
scales are interstitial, and how scales generally behave on the item level. One option for
selection could be to follow the example of Bainbridge et al. (in press), and select scales

based on citation count. That would also ensure that the included measures are widely used.
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Other options could be to include all scales created in a given time period or selecting random
scales.

Another interesting perspective would be to compare scales to both the Big Five and
the HEXACO and see how they differ. For instance, one might investigate the same scales
included in this study in a HEXACO perspective, or, ideally, investigating both at the same
time. It is possible that scales are generally more purely located within single domains in one
model or the other; HEXACO may divide constructs more cleanly than the Big Five or vice
versa. Such a finding could suggest that one model organizes personality in a more optimal
way.

There is also some potential in researching to what extent neurotic-content
contamination causes interstitiality by adding a relationship to Neuroticism where,
conceptually, there is none, i.e., is this scale interstitial due to the trait itself being a partly
neurotic trait, or due to response bias stemming from the wording of items? We saw a
potential example of this contamination with the Cognitive Failures Questionnaire, though we

do not know the extent to which this happens.

4.8. Strengths and limitations of the current study

This study comes with some noteworthy strengths. Regarding sampling, we used the
ESCS to assess stand-alone scales and their relationships with the Big Five domains. The
ESCS is a community sample, and thus will generally be more representative of the general
population than another sample consisting of a clinical population or college students. This is
not the most important aspect, though, as while generalizability is usually a big part of the
methodological strength of a study, it has less to say here, at least theoretically; one would
assume that while mean scores of different scales and domains could change if assessed in a
different population, the correlation between the scales and domains would most likely not.
An exception to this is samples with larger risks of bias which could skew the results, e.g., a
population in which neurotic-content contamination would occur more easily. Such a
population might, for example, be a clinical population which would probably have a greater
likelihood of scoring higher on Neuroticism on average (Jeronimus et al., 2016). In any case,
a community sample will rarely be a negative thing if we are looking at general phenomena
rather than something very population specific. In this study, we can be reasonably sure that
the relationships we found will be relatively consistent across populations.

One strength pertaining to the use of the ESCS that has a relatively larger

influence on our study is the sample size. This means that the data will most likely be
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reasonably precise. In a smaller sample, extreme outliers could distort the data and show
correlations that would not hold true in a larger sample. With an N of at least 567 in any
correlation, we believe we are most likely free of this problem and can trust that we have a
small margin of error and fairly accurate values (Guadagnoli & Velicer, 1988). The ESCS
was also collected over a number of years, meaning it probably consisted of an attentive
group of sincere responders.

Another benefit from investigating interstitial trait scales this way is that we
have had minimal influence on the scales that have been selected. By using the ESCS, we
have relied on other researchers to select scales that they found to be valid measures of
psychological constructs rather than choosing them ourselves. As such, our pool of stand-
alone constructs was determined independent of our hypotheses and was not biased by us
unintentionally picking the best or worst interstitial measures. We did not include all
measures in the ESCS, however, as we did select scales from the ESCS qualitatively based on
what seemed sensible to analyze. The ESCS includes many measures, not all of which we
deemed appropriate for this study; for selection, we decided to include scales that measured
stable traits rather than measures of, say, attitudes, trait adjectives or leisure activities. Still,
we were blind to the content of the measures we included at the time of selection. Using the
ESCS also has the benefit that we can be fairly sure that the scales we have analyzed are
reasonably well-established and frequently used, as they have been selected for inclusion in
this sample.

Furthermore, these scales are unabbreviated measures of psychological
constructs, save for a few cases where some items were missing (e.g., 7 items were missing
from the Borderline Personality Inventory, reviewed below, though usually fewer items were
missing in these cases). In a large sample such as the ESCS, it would not be unheard of to
have used abbreviated measures in order to save time and money. This would have provided
us with less-than-ideal stand-alone scales. As it is now, we have had gold-standard
psychological measures available meaning that we do not have to consider whether our
findings will translate from an abbreviated measure to a full scale.

On the flip side, a limitation of this study is that while the ESCS used
unabbreviated measures, some scales were somewhat changed from the validated measure in
different ways, though the severity of the changes are varied. Some scales were changed in
minor ways. Of the scales included as interstitial, an example of this is the Rosenberg Self-
Esteem scale. Originally a 4-point Likert scale with no neutral option, it was changed to a 5-

point Likert scale with a neutral option. Other scales were changed more fundamentally;
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several scales (the Borderline Personality Inventory, the Narcissism Personality Inventory,
and Sensitivity to punishment) were changed from binary (e.g., true/false) or forced-choice
(choosing between two different statements) response formats to a 5-point Likert scale; it is
unknown to us how these changed response formats might have affected our results. Previous
research on different response formats has found that response format can affect responses in
some cases, though it seems unclear how much; similarly, it seems to vary whether a binary
or a graded response format is superior (Boldero et al., 2015; Dolnicar & Griin, 2007;
Papadatou-Pastou et al., 2013; Sharp et al., 2009). In one case, the NPI, a changed response
format has been investigated by Boldero et al. (2015), who found that the forced-choice
version might underestimate narcissism, though another study by Miller et al. (2018) found
only minor differences from switching to a Likert scale. In any case, the matter seems to be
unresolved for now, and we do not know how changed response formats might have affected
correlations with the Big Five.

In one of the scales with changed response formats, the BPI, some items were also
excluded. Looking qualitatively at these items, it seems that these items did not fit the new
response format. While it makes sense to exclude these items, it could also leave out
important information - and it could certainly bias which results we see when comparing the
scale to the Big Five. The BPI is also meant to have a cutoff (Leichsenring, 1999), while we
have used the scale in a continuous fashion rather than dividing total scores into a
‘borderline’ group and a ‘non-borderline’ group. Doing this differently might have yielded
different results. The same is true for the BIDR scales. For this study, we did not score it as it
was originally intended to be. While only scores of 6 or 7 (out of the 7-point Likert scale) are
supposed to be counted, we again used it in a continuous way, assuming that a higher score
equals more prominence of that particular trait. Again, scoring this scale as the authors
intended it to be scored might have given us very different results.

Also pertaining to the scales are the representativeness of them. While selection of
scales from the ESCS was largely unaffected by bias on our part due to them already being
selected by someone else, they may have been selected originally with some kind of bias,
though we cannot know. The scales accessible to us were simply the ones Goldberg (2008)
decided to assess, and thus we do not know whether our scales are representative of the
personality trait scale space. For instance, the included scales could be more or less related to
the Big Five compared to the broader selection of trait measures. It could also be that the
selection of scales skews results toward one domain; this could potentially explain why

Neuroticism was so overrepresented while Openness was so underrepresented. We find this
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unlikely, though, since Bainbridge et al. (in press) saw very similar patterns in their study
with a different selection method, i.e. selection based on citation counts.

Other limitations include that the ESCS, while being a community sample, did have
quite a homogeneous composition of participants; for instance, 98,4% were Caucasian and
83,9% had at least some college education. The demographics are not surprising considering
the region from which the sample was collected (U.S. Census Bureau, 2019), though the fact
that participants were recruited from a list of home-owners would be likely to have skewed
the sample on some demographic parameters. Still, as we mentioned earlier, the
representativeness of the sample vis-a-vis the broader population is not necessarily an issue
for this particular study, though it is hard to know for sure. Since the Big Five is most well-
validated in Western cultures (Funder, 2013), it could be that a sample from another part of
the world would have shown different results. Particularly connections between scales and
Openness would conceivably be affected differently in other cultures, as it is the factor that is
consistently found to be the least universal of the five (Funder, 2013), though even in this
sample from the USA it seems underrepresented.

An issue that is somewhat more likely to affect the results is that the data was
collected from 1993 to 2006, and some of the included scales have since been revised. This
includes the NEO PI-R that now exists in a NEO PI-3 with revision of 37 items, which
improved the readability and therefore the usage with younger populations, and adults with
lower levels of education (McCrae et al., 2005). A number of the included interstitial scales,
as mentioned previously, have also since had issues regarding their factor structure, which
have led to propositions of altered factor structures for these scales. Using the latest up-to-
date scales and employing consensus-based factor structures could have changed results and
would maximize validity. A further point of interest with regards to the time of the data
collection is the gap between collections of data, which was up to 12 years. While personality
does change during the lifetime, people usually maintain their distinctive patterns of
behavior, i.e. even though mean scores of Neuroticism might have changed, an individual in
the ESCS that was highly neurotic compared to the rest of the sample at the beginning of data
collection will likely also be highly neurotic compared to the rest of the sample at the end
(Funder, 2013). As all Big Five domains were assessed at the same time, we thus assume that
relationships between the Big Five and personality variables are fairly stable.

As we are aware of no studies of this kind investigating the items of interstitial scales,
we have had nothing to compare to. Though not a weakness per se, this has proven to be a

challenge as consensus on many things can be hard to come by when there is no beaten path
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to follow. It follows naturally that we have likely done some things differently from how
another researcher might have seen fit to do. As such, we might have made some
interpretations that others would not have made, and which might be challenged in the future.
It is also possible that we left something on the table because we did not consider another test

we could have done to achieve more valid conclusions.

4.9. Conclusion

The emergence of the Big Five as the dominating model of personality has found
overwhelming consensus in personality psychology. Considering that the Big Five is
supposed to represent the most coherent, sensible packaging of personality, 11 out of 41
originally included scales - or just over a quarter - of included scales being interstitial seems
like a lot at first glance. From the research leading to the Big Five, it would seem to be a
given that traits (and trait scales) would cluster around the five domains, and personality
constructs located between the domains should be rare. However, up close it does seem that
not all interstitial scales are truly interstitial at their core; only four of the original 11 scales
appeared to have items that convincingly reflected the interstitiality found from the full scale
in a convincing way, thus reflecting an interstitial construct. The study demonstrates that
putatively interstitial trait scales can certainly stem from what appears to be a coherent,
interstitial construct underneath, though they can also result from incohesive item sets. Of
course, the interpretations made in this study regarding unclear interstitial scales are not to
say that these constructs are not indeed interstitial; only that, in this study, the interstitiality of
the full scale does not seem to be rooted in core items that all assess an interstitial construct.
It is entirely possible that a revised version might yield far more convincing interstitiality for
some scales that were questionable in this study.

While the four relatively convincingly interstitial scales had domains in common,
they were not all located within the same interstice. Had this been the case, it could be
indicative that an important dimension of personality is hiding in an interstice, yet that does
not seem to be the case from these findings. This seems to support the Big Five as a sensible,
comprehensive framework that manages to cover most of the variance of personality within
its five domains, although there are some rare exceptions where traits are located between
domains. Rare interstitial traits do not in and of themselves challenge the Big Five as a
framework, so long as they are not abundant. It is curious that Neuroticism and Extraversion
are involved in so many of the convincingly interstitial scales. For Neuroticism, this may not

mean so much as Neuroticism was generally a dominant domain for trait affiliation; 20 scales
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correlated above .30 with Neuroticism, of which nine were interstitial. For Extraversion, this
is somewhat more surprising. While it was the domain that was second most related to scales,
only eight scales had a correlation above .30 with it. Perhaps there are more interstitial
constructs that are tangential to Extraversion, or perhaps it is simply easier to make
meaningful interstitial scales that are related to Extraversion; this, we do not know. Of
course, conclusive results regarding the prevalence of interstitial scales are difficult to obtain
as this is the first study to focus explicitly on them, and findings should be considered with
caution. Still, we believe this study has illuminated the complex subject that is interstitial

scales, underscoring the need for further research.
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