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Personality disorders (PDs) are one of the major problems for the organization of public
health systems. Deepening the link between personality traits and psychopathological
drifts, it seems increasingly essential for the often dramatic repercussions that PDs have
on social contexts. Some of these disorders, such as borderline PD, antisocial PD, in their
most tragic expression, are the basis of problems related to crime, sexual violence, abuse,
and mistreatment of minors. Many authors propose a dimensional classification of
personality pathology, which has received empirical support from numerous studies
over the last 20 years based on more robust theoretical principles than those applied to
current nosography. The present study investigates the nature of the research carried out
in the last years on the personality in the clinical field exploring the contents of current
research on personality relapses, evaluating, on the one hand, the emerging areas of
greatest interest and others, those that they stopped generating sufficient motivations in
scholars. This study evaluates text patterns regarding how the terms “personality” and
“mental health” are used in titles and abstracts published in PubMed in the last 5 years.
We use a topic analysis: Latent Dirichlet Allocation that expresses every report as a
probabilistic distribution of latent topics that are represented as a probabilistic distribution
of words. A total of 7,572 abstracts (from 2012 to 2017) were retrieved from PubMed for
the query on “mental health” and “personality.” The study found 30 topics organized in
eight hierarchical clusters that describe the type of current research carried out on
personality and its clinical relapse. The hierarchical clusters latent themes were the
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following: social dimensions, clinical aspects, biological issues, clinical history of PD,
internalization and externalization symptoms, impulsive behaviors, comorbidities, criminal
behaviors. The results indicate that the concept of personality is associated with a wide
range of conditions. The study of personality and mental health still proceeds, mainly,
according to a practical-clinical approach; too little moves, however, according to an
innovative research approach, but the work shows the common commitment of scholars
to a new way of dealing with the study of personality.
Keywords: personality disorder, mental health, personality trait, topic analysis, mental health promotion
INTRODUCTION

Interactions between people are governed by patterns of bio-
psycho-social processes whose purpose is the adaptation to the
environment and which together describe what we define as
personality. All people are characterized by their own way of
relating to others and adapting to different contexts. This
peculiarity can be studied by describing analytically every
single function involved. As a set, these functions are routinely
referred to as “personality traits.” The models that describe the
phenomenology and the evolution are many and often
antithetical to each other. This has hitherto prevented the
emergence of exhaustive theories capable of systematizing the
amount of empirical data resulting from clinical observation and
research (1). According to the DSM-5 a personality disorder
(PD) is a constant pattern of inner experience and behavior that
deviates markedly from the expectations of the culture to which
the individual belongs. These behavioral patterns are
substantiated in interpersonal conflicts, difficulties in creating
and maintaining intimate relationships, and establishing and
achieving reasonable existential goals (2, 3).

In the current state of knowledge, the relationship between
personality constructs and PD is a crucial point for understanding
the topic. In the international scientific community, a general
agreement has been reached in terms of the definition. WHO
defines personality as a structured mode of thought, feeling, and
behavior—expression of constitutional factors, development, and
social experience (ICD-10)—which characterizes the type of
adaptation and lifestyle of a subject (4). Personality traits describe
adaptive behaviors that in theirmost extreme expressions configure
the substrate on which a PD is grafted. For example, low levels of a
personality trait defined as “amiability” represent the condition for
the development of hostile behavior in social relationships, which is
a real symptom of a PD. This does not mean that the presence of
idiosyncratic anddysfunctional personality traits is always the cause
of clinical problems. Additionally, these traits are present in every
person and it is not easy to recognize the point inwhich they evolve
in a PD, generating suffering in the subject and in the people with
whom they come into contact. In fact, the transition of personality
traits from healthy to dysfunctional and, finally, to pathological is
partly determined by context variables and by the demands that the
subjects receive in the environments in which they move. These
variables are difficult to identify and to correlate with the
individual's answers (5–7). Although clinicians and most scholars
g 2
currently believe that PD symptoms are the product of extreme
expression of healthy personality traits (both in the sense of
deficiency and excessive manifestation), there is still no
satisfactory theoretical model that can support this point of view.
The classification of PDs is still based, with small variations, on the
categorical model proposed in 1980 by the DSM-IIIR.

The categorical classification currently officially included in
the DSM-5 present 10 PDs divided into three clusters. It presents
three (among others) repeatedly emphasized limits in the
scientific literature: (a) the considerable internal heterogeneity
of each disorder, (b) the arbitrariness of the diagnostic threshold
chosen for each disorder, (c) the overlap between the different
diagnostic categories. These limits make the categorical model of
PDs scarcely credible and lead us to believe that they represent
artificial constructs with a limited scientific support (8).

This has led many authors to propose a dimensional
classification of personality pathology, which has received
empirical support from numerous studies over the last 20 years
based on more robust theoretical principles than those applied to
current nosography. During the development of the fifth edition of
theDSM, an attemptwasmade tofind a new classification ofmixed
(dimensional and categorical) PDs based on the five-factor
personality model. This attempt was accepted only by a minority
of the authors and is today relegated to the appendix of themanual.
However, it clearly expresses the emerging position that could solve
many current nosographic and conceptual problems concerning
PDs: the pathology of personality consists on the presence of
extreme manifestations of the traits of the normal personality (9).
In the categorical formulation (i.e. with arbitrary threshold criteria),
PDs are diagnosed in 30%of those affected by a psychiatric disorder
of which they significantly influence both the course and the
prognosis. In the light of current literature, dysfunctional
personality traits that do not exceed the categorical diagnostic
threshold are likely to be present in all subjects with a psychiatric
disorder andmay be considered as risk or protection factors for the
onset and course ofmental illness and suicide (10). The presence of
dysfunctional personality traits can both act as a trigger for the
development of anxiety, depressive, or psychotic symptoms and
make it difficult to manage the symptoms of psychiatric disorders.
Moreover, because PDs are strongly sensitive to environmental and
relational contexts, it could be easier to insert the dimensions of the
personality within relational dynamics and to recognize the
environmental variables at the origin of the pathological
processes (11).
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If this new concept of PD was able to overcome the tests of
reliability and validity, it would have enormous clinical
repercussions and could represent a real revolution for treatment
protocols and prevention. In fact currently the therapeutic
approach to PDs fails to take into adequate consideration the
environmental and relational dimensions in which the individual
is immersed andwhich have a heavy effect on the development and
progression of character pathologies. This lack reduces the
efficiency of therapeutic programs. The more flexible and focused
nature of the dimensional concepts of the personality, in their
extreme expressions, can be effectively related, more than
categorical disorders, to the specific environmental conditions
and relational dynamics of the patients.

The present study investigates the nature of research
conducted in recent years regarding personality in the clinical
field and is inscribed in a crucial season of the flowering of new
approaches to the study of personality, which appear increasingly
indispensable for the often dramatic repercussions that the PD
have on public mental health and social welfare. In their most
tragic expression, such disorders are, in fact, the basis of
problems related to crime, sexual violence, abuse, and
mistreatment of minors. It is now well established that a PD
frequently causes serious relational and family problems,
dependence on alcohol or drugs, situations of social
withdrawal, loneliness, and depression (12).

In recent years, scientific production on the clinical relapses
of personality traits have produced datasets of extreme interest
and has expanded the semantic field of personality-related
concepts. Both on the theoretical and the empirical elaboration
side, it is increasingly necessary to recognize the new emerging
connections (13).

A useful approach to achieve this goal is to evaluate the
frequency of scientific terms used and the way in which the same
terms are aggregated in research on personality and its disorders.
The statistical technique used in the present study Latent
Dirichlet Allocation allows to grasp and explain, through a
hierarchical system of aggregation of words, the latent
conceptual connections between the terms that occur with
greater frequency in the most recent scientific productions (14).

In the study carried out, the scientific terms present in the
abstracts published on Medline in the last 5 years were analyzed,
with the aim of exploring the contents of current research on the
personality relapses, assessing on the one hand the emerging areas
of greatest interest and other, those that have stopped generating
sufficient motivations in scholars. The study also intends to
highlight the presence of new concepts or new connections
between the concepts that can bring greater descriptive abilities,
thus overcoming the classical definitions of the relationships
between personality and mental disorders, finally entering the
decisive field of action for the themes in the object.
METHODS

Study Design
This study evaluates text patterns regarding how the terms
“personality” and “mental health” are used in titles and abstracts
Frontiers in Psychiatry | www.frontiersin.org 3
published in PubMed. These patterns were also investigated in
relation to their trends over time analysis, aswell as in a hierarchical
cluster analysis to examinehowtheywere related to eachother. This
study is described in accordance with the STROBE (STrengthening
theReporting ofOBservational studies inEpidemiology) guidelines
STROBE statement includes a checklist of 32 items recommended
for inclusion in the reporting of observational studies. These items
are related to aspects of study design, sample selection, data
collection, analysis, and potential bias (15).

Dataset
We explored and recovered title and abstracts from publications
regarding personality and mental health using the PubMed
bibliographic database (https://www.ncbi.nlm.nih.gov/pubmed/).
PubMed research (PubMed is a medical database) was carried out
with the aimof limiting the sample to studies related to theuse of the
concept of PDs in the medical field.

Our search involved the following approach: (mental
disorders[MH] OR mental health[MH]) AND personality
[Title/Abstract] AND (“2012/12/31”[Date - Entrez]: “2017/12/
31”[Date - Entrez]) AND has abstract [text]. The textual content
was then pre-processed via the elimination of frequently- used
words (for example, background, aim, method, result,
conclusion, information, frequent, context, among, suggest,
although, possible, include, article, however, also, shown, later,
main, view, within, and find), numerical digits, stop- words, and
punctuations. Pre-processing was conducted through the tm
(textual content mining) package used in the statistical
language R (16).

Topic Modeling
We made use of a topic model, aimed at determining the main
principal subjects from the group of texts for this analysis. Put
simply, probabilistic topic models summarize an abstract. A key
aspect of developing a topic model is determining the degree of
similarity among concepts, defined as a connection between
different words that goes beyond its usage and meaning (17).
Previous publications have investigated its use in a variety of
scenarios, for example in a bibliographic analysis to explore FDA
priorities or to evaluate the association between concept in
medical notes and genetic information (18). A topic is
operationally defined as the likelihood of a group of words
being aggregated over a set of phrases. Specifically, we used the
Latent Dirichlet Allocation (LDA), a hierarchical Bayesian
method where every report may be expressed as a probabilistic
distribution of latent topics, and also where a latent topic is
represented as a probabilistic distribution of words (14, 19).
Topic-file distributions, word-topic distributions, and hidden
parameters are then estimated by the model through the
observed words and documents. The LDA (Latent Dirichlet
Allocation) model is a generative model, used in the study of
natural language, which allows to extract topics from a set of
source documents and to provide a logical explanation on the
similarity of single parts of the documents. The generative
process of Latent Dirichlet Allocation is based on the analysis
of data contained in the text (text mining). Word combinations
are considered to be random variables.
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As a first step, we defined the number of topics through a cross-
validation method. Briefly, our dataset was split into five randomly
selected subsets, where the first subset is used for model training,
while the remaining four are used for validation, i.e. using a holdout
mechanism. Different numbers of topics extracted from the dataset
are extracted and then tested in relation to the perplexity statistical
parameter comparing the training value against the holdout
samples (20–23). In information theory, perplexity is a
measurement of how well a probability distribution or probability
model predicts a sample. It may be used to compare probability
models. A low perplexity indicates the probability distribution is
good at predicting the sample (24).

Topic Visualization
We recorded the most frequent words in each topic as a
representation of subject matter underlying that topic. Word
clouds were then included to represent the central concepts for
each topic, with font sizes being proportional to the frequency of
a word being inside a topic.

Dynamics and Hierarchical Clustering of
Topics
We conducted a trend analysis of each topic's proportion from
2012 to 2017, also implementing a hierarchical clustering
analysis based on a topic-word matrix to explore the
association among topics.

Hierarchical clustering is a clustering approach that aims to
build a hierarchy of clusters. it can be used to examine data
distributions and to observe the characteristics of each
distribution The matrix content was transformed into a binary
format denoting the presence or absence of a word in a given
topic. The average linkage method was applied to generate the
Frontiers in Psychiatry | www.frontiersin.org 4
cluster dendrogram (25), an Euclidean distance being the basis
for assessing the range of topics.
RESULTS

A total of 7,572 abstracts published from 2012 to 2017were retrieved
from PubMed for the query on “mental health” and “personality.”

Figure 1 displays the range of the number of topics that can
identify the theme comprising a document. The different metrics
used in topic estimation agree that a minimum of 20 topics is
optimal to discover relevant information from the mental health
and personality dataset.

5-fold cross-validation of topicmodels was performed to choose
the optimal number of topics that can describe latent themes in the
corpus. The cross-validationwas carried out formultiple values (10
to 100) of k = number of topics. These results are largely consistent
with measures of topic- estimation in Figure 1, with a distinct
flattening of the cross- validated perplexity metric somewhere
between 30 and 60 topics. A lower number of topics results in
lumping of distinct themes into a single topic, whereas, increasing
the number of topics beyond the 60- topic thresholdwould result in
a recurrence of similar themes distributed across multiple topics.
Therefore, we selected an LDA with 30 topics to discover relevant
issues in our document corpus.

The topics extracted from LDA with k = 30 topics were named
T1-T30. Distribution of assigned topics for the documents is
demonstrated in Figure 2.

The10mostprobablewords foreachtopicare listed inTable1and
the corresponding word cloud for each topic is shown in Figure 3. A
larger size andamore intense color of aparticularword implies that it
was used more frequently in the corpus of the document being
FIGURE 1 | Fit calculation plot of 4 measures/metrics for a range of topics.
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analyzed. For example, in topic T1, the word “schizophrenia”
presented the largest frequency and can thus be prominently
visualized in the word cloud for T1. These words are represented by
theirroots.Forexample,depresscanrepresentinstancesofwordssuch
asdepression,depressed,ordepressing.Wordswithhighprobabilities
in each LDA-derived topic were selected to express the dataset.

The results indicate that the concept of personality is
associated with a wide range of conditions. For example, Topic
1 associated personality with schizophrenia-related conditions,
involving issues related to the personality of these patients, how
psychotherapy might be related to personality, schizotypical
personality and its relation to personality, and the relationship
between personality and schizophrenia.
Frontiers in Psychiatry | www.frontiersin.org 5
Figure 2 demonstrates the five most popular topics among the
corpus dataset where T16 pertains to “interventional therapy,” T14
to “substance abuse,” T28 to “research instrument,” T6 to
“antisocial personality disorder,” and T25 to “psychiatric
assessment.” Along with themes above, the LDA algorithm with
30 topics also uncovered issues such as eating disorder, suicidal
behavior, and emotional behavior (26, 27). Finally, our results
indicate that many studies focus on assessment, symptoms, and
treatment of mental health along with factors including physical,
mental, social, genetic, and behavioral aspects, all of which can be
influenced by an individual's personality.

Word clouds are a visual representation displaying the
content of topics, also demonstrating term frequency count of
FIGURE 2 | Distributions of assigned top topics with the highest probability for documents abstracts. 1 schizophrenia, obsessions and personality - 2 anxious-
depressive disease and personality - 3 qualitative assessment of personality pathology - 4 personality and quality of life - 5 eating behavior disorders and personality
- 6 personality and violent behavior - 7 personality impacts on the evolution of psychiatric pathology - 8 gender differences in personality – 9 socialand health needs
of psychiatricpatients - 10 impact of genetic factors on temperament and character - 11 suicidal behaviors and personality pathologies - 12 personality and chronic
or degenerative pathologies - 13 personality functioning and post-traumatic disorder, dissociative states - 14 personality functioning and substance use disorders -
15 relevance of measurement systems - 16 effectiveness of clinical treatments and psychotherapy - 17 cognitive functions and personality pathologies - 18
therapeutic change and psychotherapy - 19 research methods - 20 categorical classification of psychiatric disorders -21 biological mechanisms of personality
pathologies - 22 relational dimension of the personality - 23 psychological invariants common to the population - 24 scientific evidence in personality theories - 25
categorical psychiatric evaluation model - 26 personality-related concepts and psychic distress - 27 borderline personality disorder - 28 quantitative evaluation tools
of personality - 29 personality structure and individual development - 30 emotional affective dimension in personality structure.
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words in each topic. Figure 3 demonstrates word clouds for all
30 topics. A larger size of a particular word implies that it was
used more frequently in the corpus of the document being
analyzed. For example, in topic T1, the word “schizophrenia”
presented the largest frequency and can thus be prominently
visualized in the word cloud for T1. Similarly, the latent theme
for topic 27 is “personality disorder” which can be inferred based
on its word cloud with word the “bpd (borderline personality
disorder)” having the largest frequency.

The cluster dendrogram of all 30 topics is demonstrated in
Figure 4. The topics referring to related themes are clustered
together since they are represented by similar words. The
similarity of two topics is indicated by the point on the vertical
axis where their lines are joined; the lower that point is, the more
similar the topics are. For example, two of the topics suggested by
the dendrogram to be relatively similar are T4 and T11, T4
focusing on “mental health care” and T11 relates to “suicidal
behavior.” Even though these topics do not share any common
words among their top 10 most probable words (Table 1) the
connection between them is immediately evident since suicidal
behavior and mental health are intimately connected. Similarly,
T23 and T28 are closely connected as they pertain to personality
assessment” and “research instrument,” respectively.
Analysis of the Emerged Clusters
In the dendrogram based on the hierarchical analysis of the
clusters, eight topic groups are identified. Analyzing it from a
Frontiers in Psychiatry | www.frontiersin.org 6
psychopathological and clinical point of view, we have identified
a latent theme for each of these groups. Below we will discuss the
meaning of the latent themes of the eight clusters and the
internal articulation of the topics that belong to them.

The first group of topics brings together the social dimensions of
personality pathology and the suffering associated with this type of
pathologywith theoreticalmodels,methodsof scientific investigation
and psychiatric diagnostic methods. The latent tract to these topics
appears to be the “conceptual revision of the personality in its
pathological expressions” with the need to review the current
nosography and base it on a solid empirical basis, drawing on the
theoretical models of personality (28). In detail:

• Topic 9 focuses on the social and health needs of psychiatric
patients and it is present in almost 300 different research works.

• In topic 19 the central concept concerns research methods;
this topic is present in little more than 180 studies.

• Topic 24 is present in little more than 120 studies and expresses
the need for solid scientific evidence in personality theories.

• Topic 25 is present in more than 300 studies and expresses
interest in redefining andovercoming the categorical psychiatric
evaluation model.

• Topic 26 is present in approximately 220 studies and clarify
how personality- related concepts are present in many studies
of psychic distress.

The second group deals with research on mainly clinical
aspects such as hospitalization, history of illness, outpatient
TABLE 1 | The most probable words in the topics of lda with k topics.

Term 1 Term 2 Term 3 Term 4 Term 5 Term 6 Term 7 Term 8 Term 9 Term 10

Topic 1 schizophrenia symptom psychot schizotyp relat compuls Psychosi schizotypi spectrum obsess
Topic 2 depress anxieti symptom sever major mood Associ episod mdd scale
Topic 3 person psychopatholog type Cluster differ gambl Profil use analysi extern
Topic 4 mental health life qualiti care ill Popul physic age general
Topic 5 impuls eat associ sleep student behavior Bodi relat bing negat
Topic 6 aggress antisoci psychopathi sexual behavior offend Psychopath violenc male aspd
Topic 7 patient psychiatr adhd clinic hospit medic inpati outpati treatment admiss
Topic 8 group differ signific score control higher compar subject women person
Topic 9 peopl work person servic need experi Help practic clinician manag
Topic 10 associ genet tempera gene factor influenc person dimens charact traitf
Topic 11 risk suicid factor associ attempt increas High adjust regress ratio
Topic 12 diseas dementia chang case syndrom present patient clinic caus diagnosi
Topic 13 stress psycholog ptsd Symptom trauma distress traumat clinic caus diagnosi
Topic 14 use alcohol substanc Depend drug addict associ abus drink seek
Topic 15 self report behavior Measur particip rate Individu harm assess level
Topic 16 treatment effect therapi Outcom improv intervent psychotherapi trial random base
Topic 17 function cognit impair Perform test deficit Dysfunct memori attent control
Topic 18 year predict follow time predictor outcom chang term baselin long
Topic 19 person model approach Develop theori integr Understand ident concept system
Topic 20 disord psychiatr comorbid Person bipolar preval diagnos interview axi diagnosi
Topic 21 activ brain region correl healthi function imag connect control network
Topic 22 social relationship person interperson mediat role relat problem effect attach
Topic 23 trait person neurotic associ factor model Extravers measur Conscien inventori
Topic 24 evid recent systemat relev specif current need futur identifi limit
Topic 25 person dsm disord Diagnost patholog model clinic pds criteria assess
Topic 26 quot pain case often belief suffer mani describ aspect consid
Topic 27 bpd borderlin disord erson emot symptom affect regul dysregul anger
Topic 28 scale valid measur assess use score Invention factor item correl
Topic 29 adolesc childhood parent age earli children adult famili develop young
Topic 30 emot negat respons affect posit process relat express sensit reactiv
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treatment, health care, type of therapeutic interventions, efficacy
of treatments, co-morbidities, and diagnostic methods. The
latent trait underlying these topics is the “clinical practice” that
has a profound need to clarify effective methods of intervention,
to provide itself with consistently organized health structures and
effective and valid diagnostic methods (29). In detail:
Frontiers in Psychiatry | www.frontiersin.org 7
• Topic 7 clarify the existence of an area of research that points
out the need to investigate how the personality impacts on the
evolution of psychiatric pathology in general and on health
care. This topic is present in about 200 studies.

• Topic 16 is present in more than 500 studies and expresses the
interest of the scientific community on the effectiveness of
FIGURE 3 | Word clouds for all topics, where asterisk represents any combination. 1 schizophrenia, obsessions and personality - 2 anxious-depressive disease and
personality - 3 qualitative assessment of personality pathology - 4 personality and quality of life - 5 eating behavior disorders and personality - 6 personality and
violent behavior - 7 personality impacts on the evolution of psychiatric pathology - 8 gender differences in personality - 9 social and health needs of psychiatric
patients - 10 impact of genetic factors on temperament and character - 11 suicidal behaviors and personality pathologies - 12 personality and chronic or
degenerative pathologies - 13 personality functioning and post-traumatic disorder, dissociative states - 14 personality functioning and substance use disorders - 15
relevance of measurement systems - 16 effectiveness of clinical treatments and psychotherapy - 17 cognitive functions and personality pathologies - 18 therapeutic
change and psychotherapy - 19 research methods - 20 categorical classification of psychiatric disorders -21 biological mechanisms of personality pathologies - 22
relational dimension of the personality - 23 psychological invariants common to the population - 24 scientific evidence in personality theories - 25 categorical
psychiatric evaluation model - 26 personality-related concepts and psychic distress - 27 borderline personality disorder - 28 quantitative evaluation tools of
personality - 29 personality structure and individual development - 30 emotional affective dimension in personality structure.
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clinical treatments and in particular on the effectiveness of
psychotherapy.

• Topic 20 is present in approximately 250 studies and
expresses interest in the study of categorical classification of
psychiatric disorders.

The third group is composed of about 600 studies
containing biological investigation topics on the personality
in both the genetic and neurobiological sense. “The biological
cause of personality disorders” is the latent concept of these two
topics. This is a field of preferential investigation for diseases
such as antisocial disorder (due to heredity), borderline
disorder (due to its relation with impulse control), and
schizoid, schizotypal, and paranoid disorders (due to the
relation with psychosis that scholars implicitly attribute to
these disorders) (30). In detail:

• The topic 10 describes the researchers' interest regarding the
impact of genetic factors on temperament and character, in
dimensional terms, and in personality traits. The relevance
of this topic is shown by fact that it is present in more than
300 studies.

• Topic 21 is present in less than 300 studies and expresses
interest in the biological mechanisms of personality
pathologies (26).
Frontiers in Psychiatry | www.frontiersin.org 8
In the fourth group of topics the study of the evolution of
personality development, the analysis of the clinical history of
PD and the response to psychotherapeutic treatments are linked
to investigations on the management systems of mental health of
the territory, on suicidal risk and on the use of drugs. The latent
concept that holds these topics together is the knowledge of the
process of development and of the “natural history of the
pathology of personality.” For this purpose it is necessary to
activate follow-up studies to evaluate the autobiographical
antecedents and proximal causes of PD, to know clearly the
relationship between PD and substance abuse disorders, the risk
of suicide, and the quality of life of the subjects (31). In detail:

• Topic 4 refers to the importance of personality as a key
element for the quality of life of patients. It is present of this in
over 250 studies in the last 5 years.

• Topic 11 focuses on the importance of research on suicidal
behaviors as consequences of personality pathologies. This
topic is present in approximately 300 studies.

• The topic 14 expresses the high degree of co-morbidity
between personality functioning and substance use disorders.
This theme is found in over 350 works.

• Topic 18 is present in approximately 180 studies and
expresses interest in longitudinal follow-up studies useful for
evaluating change following psychotherapy.
FIGURE 4 | The cluster dendrogram of topics based on hierarchical cluster analysis. 1 schizophrenia, obsessions and personality - 2 anxious-depressive disease
and personality - 3 qualitative assessment of personality pathology - 4 personality and quality of life - 5 eating behavior disorders and personality - 6 personality and
violent behavior - 7 personality impacts on the evolution of psychiatric pathology - 8 gender differences in personality – 9 socialand health needs of
psychiatricpatients - 10 impact of genetic factors on temperament and character - 11 suicidal behaviors and personality pathologies - 12 personality and chronic or
degenerative pathologies - 13 personality functioning and post-traumatic disorder, dissociative states - 14 personality functioning and substance use disorders - 15
relevance of measurement systems - 16 effectiveness of clinical treatments and psychotherapy - 17 cognitive functions and personality pathologies - 18 therapeutic
change and psychotherapy - 19 research methods - 20 categorical classification of psychiatric disorders -21 biological mechanisms of personality pathologies - 22
relational dimension of the personality - 23 psychological invariants common to the population - 24 scientific evidence in personality theories - 25 categorical
psychiatric evaluation model - 26 personality-related concepts and psychic distress - 27 borderline personality disorder - 28 quantitative evaluation tools of
personality - 29 personality structure and individual development - 30 emotional affective dimension in personality structure.
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• Topic 29 is present in about 300 studies and expresses the
interest for the definition of the emergence of the personality
structure, in the course of individual development.

The fifth group of topics relates the pathological personality
and individual and gender differences with the manifestation of
pathologies from internalization and externalization. This
personality approach is a factorial type and uses quantitative
and semi-quantitative evaluation tools. The latent concept
underlying this group of topics is the attempt to distinguish
typical symptoms from “manifestations associated with
personality pathologies.” In this way, the interrelationship
between psychometric studies that produce tools in order to
assess the factorial structure of the personality and studies that
investigate the relationship between pathological personality and
disorders that frequently associate with it without constituting
the skeleton, is clarified (32). In detail:

• Topic 2 is present in about 200 studies and highlights the
interest of research for the connection between anxious-
depressive disease and personality.

• Topic 3 expresses the interest both for the qualitative
assessment of personality pathology and for categorical
nosography. This topic is present in more than 250 works.

• Topic 8 express the interest in the effects of gender differences
on personality. this topic is found in just over 100 studies.

• Topic 23 is present in approximately 220 studies and
expresses interest for psychological invariants common to a
large portion of the population.

• In the topic 28 is present in about 350 studies and expresses
the interest for the study of personality through the use of
quantitative evaluation tools.

The sixth group of topics describes personality in relation
to impulsive issues, eating disorders, neuropsychological
functions, and affective aspects. Also in this case the
investigations are accompanied by the critical analysis of the
psychological reagents. The latent concept to this group is the
“neuropsychological dimension of the pathology of personality”
that seems to explain the impulsive pathology and the control
of emotions and of the alimentary behavior as a consequence
of the deficit of the executive functions (33–35). The
neuropsychological dimension also links to this group of topics
the studies that describe the tools for assessing frontal functions
(36, 37). In detail:

• Topic 5 highlights the interest for eating behavior disorders
and other forms of impulsive behaviors that mainly involve
young people and find their valid explanation in the concept
of personality. Attention to the afore mentioned topic
produced about 250 studies.

• Topic 15 identifies the relevance, in the context of the study of
personality, of the subject of measurement systems. This topic
has involved over 150 research studies in the last 5 years.

• Topic 17 topic is present in more than 200 studies and
expresses interest in the efficiency of higher cognitive func-
tions in personality pathologies.
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• Topic 30 is present in approximately 290 studies and
expresses its interest in the emotional affective dimension in
the individual's personality structure.

In the seventh group of topics, the personality is investigated
in association with psychosis and post-traumatic disorders. This
association stems from the implicit assumption that personality
determines the terrain on which the traumatic and relational
events are grafted that are capable of producing the pathology
insofar as they encounter a scarcely resilient constitutional
terrain. The latent concept of this group is the vision of the
psychic disorder in which the personality structure and a
traumatic event (usually relational) interact in generating the
pathology. In this sense post- traumatic disorders, psychotic
conditions and PDs are united in a single vision of the genesis of
mental illness (38). In detail:

• Topic 1 is present in more than 200 studies and expresses a
line of research that connects schizophrenia and obsessions
to personality.

• The topic 13 expresses the link between personality functioning
and stress, trauma, post-traumatic disorder, and dissociative
states. Interest in this theme can be found in over 200 works.

• Topic 22 is present in more than 180 studies and expresses
the interest for the study of the relational dimension of the
personality.

• Topic 27 is present in little more than 180 studies and
expresses the interest for borderline PD aimed at establishing
characteristics and symptomatology. In the eighth group we
introduced two non-related topics that concern violent
criminal behaviors and chronic and degenerative organic
diseases and their evolution; these are strong themes for their
social and health burden for which personality is considered a
determining element (39). In detail:

• Topic 6 describes the different forms of manifestation of the
aggression and the close relationship between the personality
and violent antisocial behavior, gender violence and sexual
violence. Interest in this topic became evident in about
350 studies

• Topic 12 focuses on role of personality in the socio-health
management subjects suffering from chronic or degenerative
pathologies. Over 300 studies in the last 5 years have dealt
with this topic.
DISCUSSION AND CONCLUSION

The scientific panorama concerning the study of the impact of
personality on mental health is clearly described in the eight
clusters identified by their latent themes. We report them below:
the conceptual revision of the personality (more or less 1,120
studies); clinical practice (more or less 950 studies); the biological
cause of PDs (more or less 600 studies); development process and
natural history of personality pathology (more or less 1,380
studies); typical symptoms and clinical manifestations
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associated with personality pathologies (more or less 1,120
studies); neuropsychological dimension of personality
pathology (more or less 840 studies); diathesis-stress theory as
an etiopathogenetic model of psychic disorders (more or less 760
studies); social and health impact of personality pathology (more
or less 650 studies). The central element from the current
scientific discussion is the evolution of the concept of PD from
a categorical construct to a dimensional construct that identifies
the personality structure not as a disease but as a psychic
phenotype produced by the interaction between organism and
environment (40). From the analysis of the data it is clear that the
interest and the concrete commitment in the scientific
community have been more focused, in the last five years, on
the concrete aspects related to personality and mental health, in
adherence with the recommendations of the international
organization, with the most urgent needs expressed by
patients, their families, and society as a whole (41).

Below we highlight the shortcomings that emerged in our
review, indicating the desirable future directions.

In the studies that focus on the relationship between
personality and mental health, the dimensional theme is still
scarcely present, while the exhortation of the clinical weight of
the categorical nosography prevails. The evidence-based
approach, built on randomized double-blind trials, was
unsa t i s f ac tory for many of the mos t widespread
psychotherapeutic approaches and did not compensate for the
expectations that had been invested in it (42). In our opinion, this
area of investigation requires a commitment much greater than
that described by our study, which has identified, in topic 24, just
over 120 studies in this regard.

Research on the biological and genetic dimensions of
personality pathologies is currently restricted to two major
themes, impulsive and violent behavior, and PDs of the
psychotic spectrum. The analysis of the relationship between
temperament, neurobiology, and genetics in its widest sense
would fill a scientifically unacceptable vacuum in the
knowledge of this central aspect of human beings (37, 43, 44).

Although attention to PDs has been important for at least 50
years, there are very few follow-up studies regarding the
development and evolution of PDs.

Essential questions about the differences in the pathology of
personality related to gender, age, ethnic origin, relational
antecedents (excluding childhood traumas that explain only
par t o f the phenomenon) , and prognos i s remain
unanswered (45).

The typical clinical manifestations of personality pathology,
unlike what we can imagine, are not yet well defined and are
often confused with some associated manifestations such as the
use of drugs. For example, we still have little data on the sexual
functioning or on the basic biological rhythms of individuals
with PD and we do not know how to enter this information in
the clinical picture and in the treatment plan (46).

A more innovative stimulus is given by research concerning
neuropsychological functions and personality pathology,
currently related to borderline, antisocial, and schizoid
disorders. Although the link between the activity of the frontal
Frontiers in Psychiatry | www.frontiersin.org 10
lobes and the social functioning of the subjects has always been
known, a systematic interest in this study has only been displayed
in the last ten years. There is a risk in this research approach that
sometimes seems to give in to the reductionist temptation to
place the personality in the frontal lobes (47).

The etiology of PD is perhaps the least known element of the
subject in question. The study of the interactive dynamics
between body, cultural, and relational dimension is in an
embryonic phase. This area of investigation needs a powerful
effort to get out of the narrow scope of the stress-diathesis model
and open up to circular and complex etiopathogenetic
models (48).

It highlights, again, an approach to the study of personality
that makes extensive use of the categorical nosography of DSM-5
(49). The study of personality and mental health still proceeds,
prevalently, according to a practical- clinical approach; too little
is still moving, instead, according to an innovative research
approach, but the topics analyzed to bring to light the
common commitment of scholars to a new way of
approaching the study of personality that can clarify a theme
so complex and still lacking substantial scientific evidence.

Finally, it is necessary to recognize how the personality or
some specific pathological traits underlie phenomena of social
relevance (such as intra- family violence or juvenile crime),
health (such as the surge of chronic cardio and cerebrovascular
diseases), and dysregulation (such as affect and behavioral and
interpersonal dysregulation) and at the time complicate the
management of these same phenomena (50, 51). In this area,
scientific research requires multidisciplinary models that
integrate sociology, sports medicine, nutritional medicine, and
AI technology tools (52, 53).

To implement the change in the scientific paradigm of
reference, the only viable path seems to be that of a
widespread and serious commitment in scientific research, as a
strategy for achieving greater knowledge that can also be
translated into plans for preventive interventions for personal
wellbeing and public mental health.

It is hoped that the study approach presented in this review
will be reflected in the academic as well as clinical, to spread a
different way of conceptualizing and treating the personality
according to the already existing dimensional method.

This study has the following limitations. This study did not
include exploratory factor analysis (54), global network analysis
(55), and number of papers by countries (56–60) as reported in
other studies of LDA (61–64).
AUTHOR CONTRIBUTIONS

RS, GM, and NM conceived and designed the investigation. RS,
DI, LuM, EM, FS, and VR conceived, designed, and performed
analysis and interpretation of data. RP, VM, AM, LaM, SD'O,
EG, AC, and CS worked on analysis and interpretation of the
data. RS, GM, and MC drafted the manuscript. NM and MM
reviewed the manuscript. All authors approved the
final manuscript.
January 2020 | Volume 10 | Article 938

https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Sperandeo et al. Personality in Mental Health Context
REFERENCES

1. Kandler C, Zimmermann J, McAdams DP. Core and surface characteristics
for the description and theory of personality differences and development.
Eur J Personal (2014) 28:231–43. doi: 10.1002/per.1952

2. Clarkin JF, Lenzenweger MF, Livesley WJ. Major theories of personality
disorder. Arch Gen Psychiatry (1997) 54:967–8. doi: 10.1176/ps.48.9.1212

3. Petito A, Altamura M, Iuso S, Padalino FA, Sessa F, D'Andrea G, et al. The
relationship between personality traits, the 5HTT polymorphisms, and the
occurrence of anxiety and depressive symptoms in elite athletes. PloS One
(2016) 11(6):e0156601. doi: 10.1371/journal.pone.0156601

4. World Health Organization. The ICD-10 classification of mental and
behavioural disorders: diagnostic criteria for research. World Health Organ
(1993) 2.

5. Wright AG, Simms LJ. A metastructural model of mental disorders and
pathological personality traits. Psychol Med (2015) 45:2309–19. doi: 10.1017/
S0033291715000252

6. Bertozzi G, Sessa F, Albano GD, Sani G, Maglietta F, Roshan MHK, et al. The
role of anabolic androgenic steroids in disruption of the physiological
function in discrete areas of the central nervous system. Mol Neurobiol
(2018) 55(7):5548–56. doi: 10.1007/s12035-017-0774-1

7. Sessa F, Salerno M, Di Mizio G, Bertozzi G, Messina G , Tomaiuolo B, et al.
Anabolic androgenic steroids: searching new molecular biomarkers. Front
Pharmacol (2018) 9(1321). doi: 10.3389/fphar.2018.01321

8. Samuel DB, Widige TA. A meta-analytic review of the relationships between
the five-factor model and DSM-IV-TR personality disorders: a facet level
analysis. Clin Psychol Rev (2008) 28:1326–42. doi: 10.1016/j.cpr.2008.07.002

9. Zimmermann J, Böhnke JR, Eschstruth R, Mathews A, Wenzel K, Leising D.
The latent structure of personality functioning: investigating criterion a from
the alternative model for personality disorders in DSM-5. J Abnor Psychol
(2015) 124:532. doi: 10.1037/abn0000059

10. Choo C, Diederich J, Song I, Ho R. Cluster analysis reveals risk factors for
repeated suicide attempts in a multi-ethnic Asian population. Asian J
Psychiatr (2014) 8:38–42. doi: 10.1016/j.ajp.2013.10.001

11. Morey LC, Benson KT, Busch AJ, Skodol AE. Personality disorders in DSM-5:
emerging research on the alternative model. Curr Psychiat Rep (2015) 17:24.

12. Furnham A, Petropoulou K. Mental health literacy, sub-clinical personality
disorders and job fit. J Ment Health (2018) 28(3):249–54. doi: 10.1080/
09638237.2018.1437606

13. Castonguay LG, Oltmanns TF, Sica C. Psicologia clinica e Psicopatologia. Un
approccio integrato. Raffaello Cortina Editore: Milano (2016).

14. Blei DM, Ng AY, Jordan MI. Latent dirichlet allocation. J Mach Lear Res
(2003) 3:993– 1022.

15. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke.
JP, et al. The strengthening the reporting of observational studies in
epidemiology (strobe) statement: guidelines for reporting observational
studies. Prev Med (2007) 45:247–51. doi: 10.1016/j.jclinepi.2007.11.008

16. Introduction to the tm Package Text Mining in R. (2017). http://www,dainf,ct.
utfpr,edu.br/-kaestner/Min-eracao/RDataMining/tm.

17. Feinerer I. (2013). Introduction to the tm Package TextMining in R. Accessible
en ligne: http://cran.r-project.org/web/packages/tm/vignettes/tm.pdf.

18. Li D, Okamoto J, Liu H, Leischow S. A bibliometric analysis on tobacco
regulation investigators. BioData Min (2015) 8(1):11. doi: 10.1186/s13040-
015-0043-7

19. Atkins DC, Rubin TN, Steyvers M, Doeden MA, Baucom BR, Christensen A.
Topic models: a novel method for modeling couple and family text data.
J Family Psychol (2012) 26(5):816. doi: 10.1037/a0029607

20. Griffiths TL, Steyvers M. Finding scientific topics. Proc Natl Acad Sci (2004)
101(suppl 1):5228–35. doi: 10.1073/pnas.0307752101

21. Cao J, Xia T, Li J, Zhang Y, Tang S. A density-based method for adaptive LDA
model selection. Neurocomputing (2009) 72(7-9):1775–81. doi: 10.1016/
j.neucom.2008.06.011

22. Arun R, Suresh V, Madhavan CV, Murthy MN. On finding the natural
number of topics with latent dirichlet allocation: some observations. In: .
Pacific- Asia conference on knowledge discovery and data mining. Berlin,
Heidelberg: Springer (2010). p. 391–402.
Frontiers in Psychiatry | www.frontiersin.org 11
23. Deveaud R, SanJuan E, Bellot P. Accurate and effective latent concept
modeling for ad hoc information retrieval. Document Numérique (2014) 17
(1):61–84. doi: 10.3166/dn.17.1.61-84

24. Brown PF, Pietra VJD, Mercer RL, Pietra SAD, Lai JC. An estimate of an
upper bound for the entropy of english. Comput Linguistics (1992) 18:31–40.

25. Müllner D. Fastcluster: fast hierarchical, agglomerative clustering routines for
R and Python. J Stat Software (2013) 53:1–18. doi: 10.18637/jss.v053.i09

26. Maldonato NM, Dell'Orco S. Making decisions under uncertainty emotions,
risk and biases. In: Advances in Neural Networks: Computational and
Theoretical Issues Smart Innovation, Systems and Technologies. Bassis S,
Esposito A, Madhavan CV, Morabito F, editors. (2015). 293–302 p. doi:
10.1007/978-3-319-18164-6_28

27. Maldonato NM, Dell'Orco S. How to make decisions in an uncertain world:
heuristics, biases, and risk perception. World Futures (2011) 67:569–77. doi:
10.1080/02604027.2011.615591

28. Tyrer P, Reed GM, Crawford MJ. Classification, assessment, prevalence, and
effect of personality disorder. Lancet (2015) 385:717–26.

29. Bateman AW, Gunderson J, Mulder R. Treatment of personality disorder.
Lancet (2015) 385:735–43.

30. Hunt E, Bornovalova MA, Patrick CJ. Genetic and environmental overlap
between borderline personality disorder traits and psychopathy: evidence for
promotive effects of factor 2 and protective effects of factor 1. Psychol Med
(2015) 45:1471–81.

31. Black DW. The natural history of antisocial personality disorder. Can J
Psychiatry (2015) 60:309–14. doi: 10.1177/070674371506000703

32. Paris J. Clinical features of borderline personality disorder. In Handbook of
Personality Disorders: Theory, Research, and Treatment (2018) vol. 419
(23):419–425.

33. Baez S, Marengo J, Perez A, Huepe D, Font FG, Rial V, et al. Theory of mind
and its relationship with executive functions and emotion recognition in
borderline personality disorder. J Neuropsychol (2015) 9:203–18. doi: 10.1111/
jnp.12046

34. Sperandeo R, Esposito A, Maldonato NM, Dell'Orco S. Analyzing correlations
between personality disorders and frontal functions: a pilot study. In:
Advances in Neural Networks. Springer: Cham (2016). p. 293–302.

35. Bertozzi GG, Salerno M, Pomara C, Sessa F. Neuropsychiatric and behavioral
involvement in AAS abusers. A Literature Review Medicina (2019) 55(7).

36. Sperandeo R, Picciocchi E, Valenzano A, Cibelli G, Ruberto V, Moretto E,
et al. Exploring the relationships between executive functions and personality
dimensions in the light of “embodied cognition” theory: a study on a sample of
130 subjects. Acta Med Mediterr (2018) 34:1271–9. doi: 10.19193/0393-
6384_2018_5_196

37. Maldonato NM, Dell'Orco S, Sperandeo R. When intuitive decisions making,
based on expertise, may deliver better results than a rational, deliberate
approach. In Multidisciplinary Approaches to Neural Computing. Series:
Smart Innovation, Systems and Technologies, vol. 69. Springer (2017). p.
369–77. doi: 10.1007/978-3-319-56904-8_35

38. Iacoviello BM, Charney DS. Psychosocial facets of resilience: implications for
preventing posttrauma psychopathology, treating trauma survivors, and
enhancing community resilience. Eur J Psychotraumatol (2014) 5:23970.
doi: 10.3402/ejpt.v5.23970

39. Chanen A, Sharp C, Hoffman P. Global alliance for prevention and early
intervention for borderline personality disorder. Prevention and early
intervention for borderline personality disorder: a novel public health
priority. World Psychiatry (2017) 16:215–6.

40. Sleep C, Lynam D, Widiger TA, Crowe ML, Miller J. An evaluation of DSM-5
Section III personality disorder criterion A (Impairment) in accounting for
psychopathology. Psy ArXiv (2018). doi: 10.31234/osf.io/z48tv

41. Novella L, Tagliabue E. Intimate partner violence and personality disorders: a
meta- analytic study. It J Criminol (2017) 10:42–53.

42. Laska KM, Gurman AS, Wampold BE. Expanding the lens of evidence- based
practice in psychotherapy: a common factors perspective. Psychotherapy
(2014) 51:467.

43. Amstadter AB, Maes HH, Sheerin CM, Myers JM, Kendler KS. The
relationship between genetic and environmental influences on resilience
and on common internalizing and externalizing psychiatric disorders. Soc
Psychiatry Psychiatr Epidemiol (2016) 51:669– 678.
January 2020 | Volume 10 | Article 938

https://doi.org/10.1002/per.1952
https://doi.org/10.1176/ps.48.9.1212
https://doi.org/10.1371/journal.pone.0156601
https://doi.org/10.1017/S0033291715000252
https://doi.org/10.1017/S0033291715000252
https://doi.org/10.1007/s12035-017-0774-1
https://doi.org/10.3389/fphar.2018.01321
https://doi.org/10.1016/j.cpr.2008.07.002
https://doi.org/10.1037/abn0000059
https://doi.org/10.1016/j.ajp.2013.10.001
https://doi.org/10.1080/09638237.2018.1437606
https://doi.org/10.1080/09638237.2018.1437606
https://doi.org/10.1016/j.jclinepi.2007.11.008
http://www,dainf,ct.utfpr,edu.br/-kaestner/Min-eracao/RDataMining/tm
http://www,dainf,ct.utfpr,edu.br/-kaestner/Min-eracao/RDataMining/tm
http://cran.r-project.org/web/packages/tm/vignettes/tm.pdf
https://doi.org/10.1186/s13040-015-0043-7
https://doi.org/10.1186/s13040-015-0043-7
https://doi.org/10.1037/a0029607
https://doi.org/10.1073/pnas.0307752101
https://doi.org/10.1016/j.neucom.2008.06.011
https://doi.org/10.1016/j.neucom.2008.06.011
https://doi.org/10.3166/dn.17.1.61-84
https://doi.org/10.18637/jss.v053.i09
https://doi.org/10.1007/978-3-319-18164-6_28
https://doi.org/10.1080/02604027.2011.615591
https://doi.org/10.1177/070674371506000703
https://doi.org/10.1111/jnp.12046
https://doi.org/10.1111/jnp.12046
https://doi.org/10.19193/0393-6384_2018_5_196
https://doi.org/10.19193/0393-6384_2018_5_196
https://doi.org/10.1007/978-3-319-56904-8_35
https://doi.org/10.3402/ejpt.v5.23970
https://doi.org/10.31234/osf.io/z48tv
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Sperandeo et al. Personality in Mental Health Context
44. Maldonato NM, Dell'Orco S. The natural logic of action. J Gen Evol Routledge
(2013) 69:174–83. doi: 10.1080/02604027.2013.788865

45. Livesley WJ, Larstone R. Handbook of personality disorders: Theory, research,
and treatment. Guilford Publications: New York, London (2018).

46. Northey L, Dunkley CR, Klonsky ED, Gorzalka BB. Borderline personality
disorder traits and sexuality: bridging a gap in the literature. Can J Hum Sex
(2016) 25:158–68. doi: 10.3138/cjhs.252-A8

47. O'Neill A, D'Souza A, Samson AC, Carballedo A, Kerskens C, Frodl T.
Dysregulation between emotion and theory of mind networks in borderline
personality disorder. Psychiatry Res Neuroimaging (2015) 231:25–32.

48. Riboni FV, Belzung C. Stress and psychiatric disorders: from categorical to
dimensional approaches. Curr Opin Behav Sci (2017) 14:72–7.

49. Maples JL, Carter NT, Few LR, Crego C, Gore WL, Samuel DB, et al. Testing
whether the DSM-5 personality disorder trait model can be measured with a
reduced set of items: An item response theory investigation of the Personality
Inventory for DSM-5. Psychol Ass (2015) 27:1195.

50. De Lisi M, Vaughn MG. Ingredients for criminality require genes,
temperament, and psychopathic personality. J Criminal Justice. (2015)
43:290–4. doi: 10.1016/j.jcrimjus.2015.05.005

51. Keng SL, Lee Y, Drabu S, Hong RY, Chee CYI, Ho CSH, et al. Construct
validity of the mclean screening instrument for borderline personality
disorder in two singaporean samples. J Pers Disord (2019) 33(4):450–69.
doi: 10.1521/pedi_2018_32_352

52. Lichtenstein MB, Christiansen E, Elklit A, Bilenberg N, Støving RK. Exercise
addiction: a study of eating disorder symptoms, quality of life, personality
traits and attachment styles. Psychiatry Res (2014) 215:410–6. doi: 10.1016/
j.psychres.2013.11.010

53. Riva G, Calvo RA, Lisetti C. Cyberpsychology and affective computing. In: The
Oxford Handbook of Affective Computing. New York, NY, US: Oxford
University Press (2015). 547–58 p.

54. Tran BX, Latkin CA, Sharafeldin N, Nguyen K, Vu GT, Tam WWS, et al.
Characterizing artificial intelligence applications in cancer research: a latent
dirichlet allocation analysis. J Med Internet Res (2019) 7(4). doi: 10.2196/
14401

55. Tran BX, McIntyre RS, Latkin CA, Phan HT, Vu GT, Nguyen HLT, et al. The
current research landscape on the artificial intelligence application in the
management of depressive disorders: a bibliometric analysis. Int J Environ Res
Public Health (2019b) 16(12). doi: 10.3390/ijerph16122150

56. Tran BX, Latkin CA, Vu GT, Nguyen HLT, Nghiem S, Tan MX, et al. The
current research landscape of the application of artificial intelligence in
Frontiers in Psychiatry | www.frontiersin.org 12
managing cerebrovascular and heart diseases: a bibliometric and content
analysis. Int J Environ Res Public Health (2019c) 16(15). doi: 10.3390/
ijerph16122150

57. Maldonato NM, Sperandeo R, Dell'Orco S, Cozzolino P, Fusco ML, Iorio VS,
et al. The relationship between personality and neurocognition among the
american elderly: an epidemiologic study. Clin Pract Epidemiol Ment Health
(2017) 13:233.

58. Maldonato NM, Sperandeo R, Dell'Orco S, Iennaco D, Cerroni F, Romano P,
et al. Mind, brain and altered states of consciousness. Acta Med Mediterr
(2018) 34:357–66. doi: 10.19193/0393-6384_2018_2_56

59. Chieffi S, Messina G, Villano I, Messina A, Ilardi CR, Monda M, et al.
Hemispheric asymmetries in radial line bisection: Role of retinotopic and
spatiotopic factors. Front Psychol (2018) 2200. doi: 10.3389/fpsyg.2018.
02200

60. Sperandeo R, Moretto E, Baldo G, Dell'Orco S, Maldonato M. Executive
functions and personality features: a circular interpretative paradigm. In 2017
8th IEEE International Conference on Cognitive Infocommunications
(CogInfoCom). (2017) pp. 63–6.

61. Rosen-Zvi M, Griffiths T, Steyvers M, Smyth P. The author-topic model for
authors and documents. In: . AUAI Press (2004). p. 487–94.

62. DSM-IV-TR APA. Diagnostic and statistical manual of mental disorders, text
revision. American Psychiatric Association: Washington, DC (2000).

63. Epstein S. Cognitive-experiential theory: An integrative theory of personality.
Oxford University Press: Oxford (2014).

64. Magnavita JJ. Theories of personality: Contemporary approaches to the science
of personality. John Wiley & Sons Inc.: Hoboken, NJ, US (2002).

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Sperandeo, Messina, Iennaco, Sessa, Russo, Polito, Monda,
Monda, Messina, Mosca, Mosca, Dell'Orco, Moretto, Gigante, Chiacchio,
Scognamiglio, Carotenuto and Maldonato. This is an open-access article dis-
tributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic prac-
tice. No use, distribution or reproduction is permitted which does not comply with
these terms.
January 2020 | Volume 10 | Article 938

https://doi.org/10.1080/02604027.2013.788865
https://doi.org/10.3138/cjhs.252-A8
https://doi.org/10.1016/j.jcrimjus.2015.05.005
https://doi.org/10.1521/pedi_2018_32_352
https://doi.org/10.1016/j.psychres.2013.11.010
https://doi.org/10.1016/j.psychres.2013.11.010
https://doi.org/10.2196/14401
https://doi.org/10.2196/14401
https://doi.org/10.3390/ijerph16122150
https://doi.org/10.3390/ijerph16122150
https://doi.org/10.3390/ijerph16122150
https://doi.org/10.19193/0393-6384_2018_2_56
https://doi.org/10.3389/fpsyg.2018.02200
https://doi.org/10.3389/fpsyg.2018.02200
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	What Does Personality Mean in the Context of Mental Health? A Topic Modeling Approach Based on Abstracts Published in Pubmed Over the Last 5 Years
	Introduction
	Methods
	Study Design
	Dataset
	Topic Modeling
	Topic Visualization
	Dynamics and Hierarchical Clustering of Topics

	Results
	Analysis of the Emerged Clusters

	Discussion and Conclusion
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


