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Summary. Background. Borderline personality disor-
der (BPD) is a complex mental health condition with
an altered image of self, impulsive acts, suicidal ide-
ation, and self-harm requiring intensive care in outpa-
tient and inpatient settings. The biopsychosocial (BPS)
model adopted in the current study extracted the out-
comes of a research about the diagnosis, causes and
treatment of BPD. A network model helped link these
results in a unitary model with applications in clinical
practice for assessment and intervention. Methods.
We conducted a literature review of current studies
on the BPS causes of BPD and merged them through
meta-synthesis. The results were then elaborated with
a psychopathological network analysis for linking the
extracted factors with higher degree of centrality in
the network and merged in a final comprehensive
model. Results. The theoretical modelisation sug-
gests that BPS causes merged with the diathesis-stress
model persistently activate the cortico-limbic system
and prefrontal cortex, induce neuroinflammation, and
stimulate suicidal and parasuicidal ideation and behav-
iours modulated by psychological and pharmacologi-
cal treatment. Conclusions. Using a network model
in psychopathology allowed the merging of data
about BPD into a unitary and dynamic pattern which
can be helpful to direct assessments and interventions
in clinical practice.

Key words. Biopsychosocial model, borderline person-
ality disorder, meta-synthesis, network analysis, psy-
chopathology.

Introduction

EPIDEMIOLOGY

Borderline personality disorder (BPD) has a
prevalence of 20% in inpatient psychiatric wards,
1.6-5.9% in the community, 10-12% in outpatient
psychiatric services, and 50% among psychiatric in-
patients with a diagnosis of personality disorder'=.
Patients with BPD comprise 9-33% of all suicides and
more than 12% of psychiatric emergency visits dur-
ing a year?. BPD is generally complex to diagnose and
treat*®. National Institute for Care and Health Excel-

Teorie biopsicosociali del disturbo borderline di per-
sonalita: un modello di meta-sintesi e di network psi-
copatologico da una revisione sistematica.

Riassunto. Background. Il disturbo borderline di perso-
nalita (BPD) € una condizione di salute mentale complessa
con un’immagine alterata di sé, atti impulsivi, ideazione
suicidaria e autolesionismo che richiedono cure intensive
in ambito ambulatoriale e ospedaliero. Il modello biopsi-
cosociale (BPS) adottato nel presente studio ha estratto
i risultati della ricerca sulla diagnosi, le cause e il tratta-
mento del BPD. Un modello di network psicopatologico
ha aiutato a collegare tali risultati in uno schema unitario
con le applicazioni nella pratica clinica per la valutazione
e I'intervento. Metodi. Abbiamo condotto una revisione
della letteratura degli studi attuali sulle cause BPS del BPD
e li abbiamo uniti attraverso la meta-sintesi. | risultati sono
stati poi elaborati con analisi dei network per i link con-
cettuali, il grado di centralita dei fattori estratti e riassunti
in un modello finale comprensivo e unitario. Risultati.
La modellizzazione teorica suggerisce che le cause di BPS
fuse con il modello diatesi-stress attivano persistente-
mente il sistema cortico-limbico e la corteccia prefrontale,
inducono neuro-infiammazione e stimolano ideazione e
comportamenti suicidari e parasuicidari modulati dal trat-
tamento psicologico e farmacologico. Conclusioni. L'u-
tilizzo di un modello di rete (network) in psicopatologia
ha permesso la fusione delle conoscenze di BPD in uno
schema unitario e dinamico che pu0 essere utile per indi-
rizzare valutazioni e interventi nella pratica clinica.

Parole chiave. Analisi dei network, disturbo borderline
di personalita, meta-sintesi, modello biopsicosociale,
psicopatologia.

lence (NICE) advocates for multidisciplinary teams
to diagnose and treat BPD®. Our research shows a
prevalence of referrals of persons with BPD in gen-
eral adult psychiatric wards and admission to emer-
gency departments (ED). In our longitudinal study
of a general adult ward in a teaching hospital in the
United Kingdom, about 46% of admissions were from
persons with BPD diagnoses®.

DIAGNOSIS

The World Health Organization (WHO) Classifi-
cation 1992 for BPD includes at least three of the fol-
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lowing: i) perturbations in and ambiguity about self-
image, goals and internal preferences; ii) propensity to
engage in extreme and unsteady relationships, often
resulting in psychological crises; iii) extreme attempts
to prevent abandonment; iv) reoccurring risks or
practice of self; v) persistent feelings of being empty?®.
In addition, features of a personality disorder must be
present in the fields of: i) cognition and in the way of
perceiving and interpreting things, people and events;
in the way of creating attitudes and images of self and
others; ii) affectivity in terms of range, intensity and
appropriateness, of emotional arousal and response;
iii) control over impulses and gratification of needs; iv)
interpersonal behaviour and management of interper-
sonal circumstances®. Furthermore, the skills required
by healthcare staff to prevent chronic self-harming
and suicidal thoughts in this vulnerable group are
complicated; these competencies must be continu-
ally updated owing to the propensity of these patients
to file complaints against their healthcare providers'.
Recent research from our group shows that BPD can
be comorbid with factitious disorders making the dif-
ferentiation between the two pathologies complex'*2,

NETWORK MODELS IN BPD STUDIES

Network analysis can provide a topographical and
sequential structure of symptoms network by locat-
ing some as central and pivotal compared to more
peripheral and ancillary symptoms*3. Network analy-
sis has shown that impulsivity and emotional dysreg-
ulations are trigger factors for BPD, antisocial, narcis-
sistic, and histrionic personality traits®.

A network model has extracted the correlations
between BPD and eating disorders'. In psychopa-
thology networks, nodes characterise symptoms and
their links (edges) represent their relationships'.
Centrality indices measure several circumstances in
which a trait or symptom plays an essential part in
the framework provided by other symptoms*°.

Network psychopathology conceptualises mental
disorders as networks in which symptoms can trigger
the presence of other symptoms, and this can eventu-
ally lead to a full-blown mental illness'. If this is true,
symptom networks may be informative for clinical prac-
tice; symptoms that are more central in the network are
thus assumed to influence many other symptoms, thus
suggesting some logical argument for intervention'®.
The network method is predicated on the premise that
symptoms are intimately connected and the relation-
ship between them is actual, not fictitious, as a latent
variable model considers it to be'”.

Almv

Despite the extensive research on BPD, the authors
of the current study could not find a unitary model that

could merge all the findings and theories of BPD into
a unique explanation. Furthermore, within the same
field of exploration, such as diagnosis, causes, and
treatment, there seems to be no network exploration of
how multiple factors link together. The authors of the
current review are unaware of research that has tried
to merge into one unitary model and middle range
theory, the biopsychosocial (BPS) model of BPD.

STUDY QUESTION

What is the theoretical model that can summarise
and link the current knowledge on diagnosis, causes
and treatment of BPD in one BPS paradigm?

OBJECTIVES

The primary objective was to extract current lit-
erature on the diagnosis, causes, and treatment of
BPD. The secondary objective was to use Social Net-
work Analysis (SNA) and meta-synthesis to merge
the findings from the literature into a unitary model
and measure the degree of prestige (DP) of psycho-
pathological aspects in BPD. Nodes with higher DP
are more central in the network as they receive or
send more links to other nodes than adjected ones!'.

Methods
METHODOLOGY

Qualitative Meta-synthesis (QM), based on the
interpretivism approach, combines secondary data
from the literature, accounts for similarities and di-
vergencies, and deconstructs and reconstructs the
data while the researcher formulates an overarch-
ing theory of interpretation'®*. The current study’s
authors adopted an exploratory research approach
when they tried to understand psychopathological
networks in BPD, generating new ideas about the
existing studies and investigating a topic with few or
prior studies by using meta-synthesis and an induc-
tive approach?. However, the numerical outcomes of
SNA, the explanatory analysis, and the measurement
of the degree of centralities and prestige (of nodes
representing symptoms, causes and treatment)
helped understand the causal relationships between
the observed facts in a deductive approach®.

Literature search

Information sources and eligibility criteria

Search engines for the literature review included
PubMed, EMBASE, Google Scholar, Web of Science,
PsychNet, MEDLINE, grey literature, thematic books,
and hand search. PRISMA flowchart summarised the
steps?®.
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Study selection

The principal researcher (CL) reviewed the
search results from the four databases in the pre-
liminary stage of the review to find possibly rel-
evant titles. Two reviewers (CL and MR) read the
abstracts of pertinent probable studies. The same
two reviewers then scrutinised the complete texts of
any abstracts that seemed to satisfy the inclusion re-
quirements, and where necessary, differences were
settled through discussion with a third party. After
a study was approved for review inclusion, its refer-
ence list was also looked through to find any further
studies that might be pertinent. The review stage
went from January 2020 to August 2022. The authors
selected publications in peer-reviewed journals
mostly in the last five years and with impact factors.
They excluded research studies that did not fulfil ro-
bust research criteria and were opinion papers with
no outcomes or blogs or studies that were not from
accredited sources or authors known in the BPD
field. They also used EndNote to eliminate dupli-
cates from the retrieved literature?®”2%.

Eligibility criteria

SPIDER and PICOS chart guided the choice of the
literature, including qualitative research and con-
clusions from quantitative and mixed-method stud-
ies research®. The inclusion criteria for the sample
in articles were persons diagnosed with BPD in the
community or psychiatric wards. The phenomenon
of interest was the diagnosis, causes and treatment
of BPD. The studies design for inclusion were ran-
domised controlled trials, double-blind and place-
bo-controlled, systematic reviews, and qualitative,
quantitative and mixed-method research. Exclusion
criteria were for grey literature, publications not in
English, and publications that did not complete the
inclusion criteria. A second analysis with the two
authors/reviewers extracted only relevant articles. A
total of 5,690 articles were extracted during the first
search phase, while only 80 were selected for the
analysis (table 1).

Quality appraisal

The two researchers separately evaluated the
quality of the studies that were part of the review us-
ing the Critical Appraisal Skills Programme (CASP)
instrument for qualitative research, which was also
applied to the qualitative outcomes of quantitative
and mixed-method studies®. Discussions among
the researchers were used to settle any disputes.

Search strategy

Primary keywords used in the Boolean search to
extract relevant literature were:

Table 1. The Boolean search of terms.

Number of hits,
including duplicates

Keywords and Boolean
Connectives

#1 borderline personality disorder 2,625
#2 diagnosis

#1 and #2 1,320
#3 cause*

#1 AND #3 91
#4 brain

#1 AND #4 342
#5 neuroinflammation

#1 AND #5 4
#6 obesity

#1 AND # 6 17
#7 child abuse

#1 AND #7 130
#8 social isolation

#1 AND #8 28
#9 stress

#1 AND #9 386
#10 gut microbiome

#1 AND #10 4
#11 prefrontal cortex

#1 AND #11 75
#12 psychotherapy

#1 AND #12 822
#13 mindfulness

#1 AND #13 61
#14 dialectic behavioural therapy

#1 AND #14 191
#15 pharmacotherapy

#1 AND #15 147
#16 antidepressant*

#1 AND #16 48
#17 mood stabiliser*

#1 AND #17 24
#18 antipsychotic*

#1 AND #17 68

diagnosis: “Borderline-Personality-Disorder AND
diagnosis AND/ORICD-11 AND/OR DSM-5";

causes: “Borderline Personality Disorder AND
Cause* AND/OR brain AND/OR neuroinflamma-
tion AND/OR obesity AND/OR child-abuse AND/
OR social-isolation AND/OR stress AND/OR gut-
microbiome AND/OR prefrontal-cortex”;
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therapy or psychotherapy: “borderline-personali-
ty-disorder AND psychotherapy AND/OR mind-
fulness AND/OR dialectic-behavioural-therapy”;
“borderline-personality-disorder AND pharmaco-
therapy AND/OR antidepressant®* AND/OR mood-
stabiliser* AND/OR antipsychotic*” (figure 1; Ap-
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pendix, online).

DATA EXTRACTION
The panel of experts and networking a model

A panel of mental health professionals (MHPs)
was set to provide the relationships between the fac-
tors emerging from the BPS model of BPD as cap-
tured by the selected articles and confirmed by their

Identification of studies via databases and registers

—_— - Records removed for other

——— | Records excluded**: (n=b)

——» | Reports not retrieved (n=0)

—— | Reports excluded:

c
o
b= Records identified from Database*:
§ - Databases (n=6,383)
= - Registers (n=0)
=
Records screened (n=87)
(=]
£
o Reports sought for retrieval (n=82)
g
("]
Reports assessed for eligibility (n=82)
-
<
3 Studies included in review (n=80)
[=]
=

Records removed before screening:

reasons (n=6,312)

Other BPS models or old study (n=2)
* Meares et al.'*?
® Crowel et al.'**

Figure 1. PRISMA flowchart.

*PubMed, EMBASE, Google Scholar, Web of Science, Psych Info, MEDLINE; ** Lazzari et al.8; Slade82; Erwin et al.21; Constantine106; Ateriya et

al.108. Legend: PRISMA= Preferred Reporting Items for Systematic reviews and Meta-Analyses; BPS= biopsychosocial.
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expertise in the field. All the participants were active
mental health practitioners in general adult psychia-
try with comprehensive knowledge of BPD. The panel
included MHPs from general adult wards, psychiatric
intensive care units, community psychiatric teams
and liaison psychiatry from the local public hospital.
The panel comprised four consultant psychiatrists,
three senior ward managers, six senior mental health
nurses, one clinical psychologist, one clinical phar-
macist, one occupational therapist, and three former
service users with a diagnosis of BPD fully recovered.
During each meeting, for a length of about 30-45
minutes and a total of nine joint sessions live or via
Microsoft Teams, they were meant to reach an agree-
ment on how the causes (three sessions), symptoms
(three sessions), and therapy (three sessions) were
linked according to a network model. After the lead-
ing authors extracted the central concepts in the BPS
model of BPD, the authors proposed targeted discus-
sion according to two leading questions, ‘What comes
first?” or ‘What is causing what?. The aim was to ex-
tract antecedent and consequent factors in a network
chain of interrelated concepts. Therefore, they sug-
gested which aspect was linked to which, which was
the trigger, and which was the effect. For example,
one consultant provided insight into the link between
neuroanatomy and mood. A senior member of staff
working in liaison linked the presentation to emer-
gency departments and life events. The clinical psy-
chologists provided the links between psychotherapy
and pharmacotherapy. A moderator, selected from
one of the authors, conducted the discussions and
collected the agreed-upon networks from the discus-
sions. The setting was a public mental health setting
in the United Kingdom. By processes of subsequent
links, networks were constructed. Other times, the
findings in the research and the meta-synthesis indi-
cated the correlation between the concepts.

DATA SYNTHESIS
Meta-synthesis

Meta-synthesis is a research methodology in which
the qualitative results of prior studies are classified or
categorised according to particular criteria, and the
findings are reinterpreted by comparison®. As applied
in the current study, the authors used the qualitative or
narrative results of quantitative, qualitative and mixed-
method research to generate a unitary interpretation
model. The qualitative synthesis, applied to systematic
reviews, results from the researchers’ arrangement of
segments of data merged into a new whole; therefore,
meta-synthesis prepare the basis for the conversation
where hypotheses and proposals are presented, gener-
ating a new model or theory about a phenomenon or
more powerful explanations®%,

Meta-synthesis capitalises on various contexts,
techniques, and theoretical orientations to provide
a richer, more complex, and more multidimension-
al approach to a phenomenon®. As we account for
more layers of the subject matter we are studying, we
evaluate it from a greater variety of perspectives®. As
we question it with more and more theoretical inter-
pretations, we increase the likelihood of grasping its
fundamental character or inherent truth*.

Social Network Analysis

Social Network Analysis (SNA), using the Open
Source Social Network Visualizer SocNetv V2.5
(https://socnetv.org) software, combined the themes
emerging from meta-synthesis. SNA figuratively cap-
tures the relation between concepts and informa-
tion represented by network nodes; then, it extracts
the degree of prestige (DP) where the value of 100%
represents more central positions in the network of
acquired nodes/concepts*°.

In the Network Model of psychopathology, social,
biological, and genetic causes are mutually linked
and interacting®*. As explored in the current study,
SNA has been used to connect related concepts into
a network model, providing a pictorial configuration
of ideas linked together, while the distance between
concepts measured; notions that had more links with
others had a higher degree of centrality and prestige
compared to more separated themes. SNA is a meth-
od where the connections between the individual
nodes or edges of the network (people, concepts, or-
ganisations, facts, information, and others) are quali-
tatively and quantitatively described by using picto-
rial representations of them (qualitative analysis) or
by capturing and measuring the intensity of the in-
terunit bonds between them, or by extracting their
number or the strength of their links (quantitative
analysis)?. The individual nodes or edges are linked
according to the underlying theoretical modelisation
- in this study, their conceptual relatedness - while
the central positions in the graphs are occupied by
those concepts that are ‘central’ and play a pivotal
role in being more linked to any other concepts or
ideas. The lines in a graph can have a ‘direction’ to
denote the flow of influence in a social network, and
they can be assigned a ‘value’ to signify the strength
of the relation’®. Edge weight and differences in the
degree of prestige from SNA were assessed for statis-
tical differences with Chi-square statistics. We used
a closing hierarchical clustering of the equivalence
matrix showing the co-correlation of the nodes with
high centrality from all models.

The authors, supported by the panel of expert
meetings, assigned their weights independently to
the individual themes in the current study. The final
averaged weight positioned the pieces into the net-
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work as more central or peripheral. Each network was
generated by answering the question, ‘What comes
first?. For instance, does suicidal ideation come be-
fore or after a crisis? If, for example, a problem was
regarded as a trigger, then the arrow of network influ-
ence went from ‘life crisis’ to ‘suicidal ideation’

Similarly, for example, if ‘relationship splitting’
comes before ‘life crisis, then the influence arrow
goes from ‘splitting’ to ‘crisis. By progressive accre-
tion of reciprocal influences, we constructed our SNA
networks. More central concepts had multiple causes;
for instance, ‘suicidal ideation’ could be triggered by a
‘life crisis, ‘change of medication, or ‘chronic feeling
of emptiness. The Chi-square goodness of fit test for
the significance of the aggregated theoretical model
elaborated the final numerical results. The authors,
specialists in the topic treated, helped locate the
themes and edges by linking them sequentially with
single-headed arrows for unilateral influence and
double-headed arrows for reciprocal influence. The
expert panel was also guided by the current theories
about the weighed concepts (figure 2).

Results

DIAGNOSIS

Mental disorders are mental health states that affect
feelings, behaviours and thoughts*. According to The
Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5)! and The International Classifica-
tion of Diseases 11" Revision (ICD-11)°, persons with
BPD present symptoms in five or more of the follow-
ing area: i) hectic efforts to escape actual or imaginary
rejection; ii) turbulent and intense social interactions,
characterised by contrasting values, from idealisation to
degradation; iii) continuous drastic and unpredictable
self-esteem or consciousness of oneself; iv) unpredict-
ability in at least two intrinsically self-damaging aspects,
(e.g., money, sexuality, drugs, driving, binge eating); v)

OUnita ry

ONetwork/theory of’
analysis BPD

OMeta-

, Synthesis

OLitera’cure

search

Figure 2. Theoretical modelisation in the current review.
Legend: BPD= borderline personality disorder.

chronic suicide conduct, speech and/or threats, or de-
liberate self-harm (DSH); vi) short-lived psychological
unrest due to extreme unplanned mood; vii) durable
perceptions of emptiness; viii) severe and irrational an-
ger that may be hard to control; and ix) fleeting paranoid
ideas under stress, psychotic symptoms, or extreme dis-
sociative symptoms.

A categorical model is often complemented by a
dimensional version of classifying BPD based on the
seriousness and frequency of symptoms!*#*#, The di-
agnosis of BPD is not always straightforward as it can
be comorbid with the factitious disorder'**?. The lead-
ing author (CL) hypothesises the existence of a syn-
drome characterised by comorbidity between BPD,
depression and factitious disorder as follows: i) ficti-
tious behaviours: asserting more severe physical and
mental health issues that do not receive diagnostic and
instrumental confirmation; ii) self-inflicted wounds
and diseases, in addition to intentional self-harm; iii)
seeking invasive diagnostic and treatment procedures;
iv) medication craving for major pain killers or sedative
medication (e.g., pregabalin, paracetamol); v) construc-
tion or intensification of physical symptoms resulting in
emergency hospitalisation and admission to medical or
surgical wards; vi) claiming various allergies to medica-
tions to guide physician’s choices of treatment albeit
with consequent polypharmacy; vii) clinical presenta-
tion mimicking physical conditions; viii) unconsciously
seeking invasive therapy or examinations by exaggerat-
ing physical and psychological complaints that do not
find objective clinical and surgical confirmation; ix) var-
ious and migrating forms of pain leading to accretion
of painkillers and sedative medication; x) neuropathic
pains that are problematic to confirm via standard di-
agnostic and clinical procedures inclusive of diffuse ab-
dominal pains, musculoskeletal pains, headaches!.

The Antecedents, Behaviour, Consequences (ABC)
model of Cognitive Behavioural Therapy (CBT) com-
plemented by naturalistic observations helps diagnose
symptoms as ‘Antecedents’ or triggers in the environ-
ment, impacting the ‘Belief’ system and interpreta-
tion, hence ‘Causing’ feelings, behaviours, and physi-
cal reactions*®*’. Naturalistic observations of BPD in
psychiatric wards and communities suggest that: i) ‘A’
or triggers of clinical relapses are real or imaginary re-
jection, loss of face-to-face interaction with carers, so-
cial isolation, and turbulent social interactions; ii) they
lead to ‘B, such as feelings of emptiness, anger towards
self and others, paranoia and short psychotic epi-
sodes; and iii) these last cause ‘C; such as unpredict-
ability, impulsivity, suicidal and parasuicidal acts*®-*.

Network model of symptoms

In the SNA, suicidal ideation holds the high-
est DP at 21.50%, triggered mainly by feelings of
anger toward self and others (DP=17%), turbu-
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lent social interactions (DP=13%), escaping re-
jection (DP=8.6%), and chronic feelings of emp-
tiness (DP=12%). All these factors are conducive
to unpredictability and impulsivity (DP=4.5%),
paranoia, and short psychotic episodes (DP=9%)
(figure 3).

: lity i s,_e!—damanﬁﬂ"ﬂ_speds

psychysis d:i:éboqatlve Woms

Escapiiig real or imaginary rejection-
o Y Unpredictable self-esteem

Figure 3. SNA modelisation of BPD symptoms and behaviours.
Legend: SNA= Social Network Analysis; BPD= borderline personality
disorder; DSH= deliberate self-harm.

CAUSES

A necessary cause of a mental illness is a required
attribute that generates a disorder (e.g., gene Hun-
tingtin in Huntington’s disease), a sufficient cause
ensures its presence, and a contributory cause in-
creases its likelihood of developing®'. The BPS model
of causes of BPD emphasises the diathesis-stress
paradigm produced by multiplicative effects of indi-
vidual vulnerability and stressful life events, inclusive
of: i) adverse childhood, including abuses, neglect,
father-daughter incest, trauma; ii) deprived social
conditions; iii) genetic predisposition; iv) problem-
atic parental bonding with lack of affection and au-
tonomy, physical and emotional abuse; and v) family
breakdown5>"3+%7,

Brain magnetic resonance imaging (MRI) in
BPD shows stress-induced hyperactivity of the
Hypothalamic-Pituitary-Adrenal (HPA) axis, emo-
tional over-reactivity linked to hyperstimulation of
the amygdala, impulsivity liked to a smaller hippo-
campus, low prefrontal-to-amygdala coupling, and
reduced grey matter and white matter diffusion in
frontal, parietal and temporal lobes leading to the
low inhibiting activity of the prefrontal cortex (fig-
ure 4)51,58-63.

Corticolimbicsystem

ippocampus controlling lgarning and memory

Amygdala controllingemotional stress and learni

Figure 4. Sagittal section of the brain with the prefrontal cortex and
corticolimbic system.

Social isolation enhances stress-related hyperac-
tivity of the HPA axis and anxiety disorders in BPD%*
5. Chronic psychosocial stresses and abuses during
childhood and adolescence increase the inflammatory
markers (C-Reactive Protein) in adults and neuroin-
flammation of the hippocampus and microglia with
an augmented incidence of mental illnesses®7. An
altered gut-brain-microbiome system also causes neu-
roinflammation; for instance, altered gastrointestinal
metabolism and absorption, inflammatory bowel syn-
drome, irritable bowel syndrome, chronic diarrhoea or
constipation, infections of the intestine, gastrointestinal
operations or eating disorders, pathological body mass
index (BMI); they can cause physiological stress im-
pacting the HPA axis and brain neurotransmitters with
a pathological BMI also being reported for an influence
to cognitive function mediated by the hippocampus,
amygdala, and reward-processing centres; re-establish-
ing a regular metabolism and adding omega-3-fatty-
acids can normalise the gut microbiome and reduce
impulsivity™ . SNA of functional MRI studies captures
the more stimulated and activated brain in BPD*. In a
longitudinal study of 10 years in the author’s ward for
measuring weight gain in psychiatric inpatients, female
patients were prevalent with the diagnosis of BPD and a
mean pathological BMI of 31.217. In 26.9% of the obese
population, a USA report found a prevalence of BPD
that ties personality disorder to compulsive eating™. Re-
search shows that childhood abuse in women is linked
to obesity later in life™. A researcher suggested that high
pathological BMI might be related to axonal/myelin ir-
regularities in the white matter, with a decrease in the
grey matter and consequent damage to neurons®*

Network model of causes

The SNA disclosed a higher DP for BPS and dia-
thesis-stress model (DP=12%) together with patho-
logical BMI (DP=9%), leading to neuroinflammation
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(DP=9%), altered frontal, parietal and temporal lobes
functions (DP=6%), followed by increased inflam-
matory markers (DP=6%) and reduced volume of the
hippocampus (DP=6%) (figure 5).

Incrmed mﬂammatnr@n I:ers
/illgjler amlgdala stimulation

R ced vammeofhbpocampns

Smaller frontal, mﬂ dt ral lobes
Olldaﬁtlsemd@ulg;cr:“ K an SRS

Social isolation

Figure 5. SNA modelisation of causes of BPD.
Legend: SNA= Social Network Analysis; BPD= borderline personality
disorder; HPA= Hypothalamic-Pituitary-Adrenal; BMI= body mass index.

TREATMENT

Psychotherapy is when therapists and clients set a
time to discuss the client’s current and past life events,
feelings, thoughts, and behaviours causing the client’s
concerns®. A therapeutic outcome in psychiatry is
what happens to a patient’s mental health due to an
action by healthcare professionals or services®.

Psychoanalytic psychotherapy helps elaborate and
change the interaction between the patient and the
therapist®. Dialectic Behavioural Therapy (DBT) helps
patients’ treatment and prevention while assisting
them in accepting themselves, acknowledging their
conflicts, and finding a dialectic answer to reconcile
and synthesise opposite polarities such as insecurity,
social invalidation, defeatism, and evident abilities®*.

Mindfulness-based therapy entails mindfulness
and knowledge of everyday experience to favour a fast
change in attention from complete engagement in the
emotion or behaviour to self-observation and self-re-
flection; this loop of self-reflection about an experience
allows patients to control the impact of a situation®.

Mindfulness increases the brain grey matter in the
right orbitofrontal area and the lower brain stem while
reducing the hyperactivation of the prefrontal cortex
(PFC) and frontal-limbic system involved in emotion
regulation and modulates the midline prefrontal and
posterior cingulate cortex by increasing self-aware-
ness®*. DBT modulates the brain’s cortico-limbic and

PFC and reduces amygdala hyperactivity®'. Overall, pa-
tients with BPD have an overactive and smaller amyg-
dala (emotional propeller) and underactive prefrontal
and cortico-limbic system (emotional brake)**%.
Pharmacotherapy suggests that selective sero-
tonin reuptake inhibitors (SSRIs), such as sertraline,
fluoxetine, and fluvoxamine, positively affect the PFC
and reduce depression and lability of mood, impul-
sivity, anxiety and aggression®*. Mood stabilisers
(e.g., lithium and carbamazepine) decrease emo-
tional instability and behavioural dysregulation by
activating Beta-1-adrenergic and Dopamine-D2 re-
ceptors in the PFC; atypical antipsychotics (e.g., olan-
zapine, risperidone, aripiprazole, clozapine) control
psychotic symptoms and anger®®-*°. However, there
are debates about the possible effect of antidepres-
sants on impulsivity. At the same time, our research
group has found positive results with antipsychotic
depot injections (e.g., Zuclopenthixol) while avoid-
ing, when possible, prescribing SSRI antidepressants
alone, which are often accompanied, in our studies,
by increased suicidal and parasuicidal behaviours'.

Network model of treatment

In the SNA, psycho-pharmacotherapy in BPD
targets PFC (DP=57%), frontal-limbic network
(DP=29%), and HPA axis (DP=21%) by modulating
their activities (figure 6).

META-AGGREGATION OF RESULTS

The theoretical modelisation of BPD suggests that
BPS causes merged with the diathesis-stress model
persistently activate the cortico-limbic system and
prefrontal cortex, induce neuroinflammation, and
stimulate suicidal and parasuicidal ideation and be-
haviours modulated by psychological and pharmaco-
logical treatment. The aggregated model confirmed a
different DP for all edges except for the causes of BPD
that aggregate equally. The effect sizes were large for
symptoms, diagnosis and treatment. Suicidal ideation
and psychological-psychopharmacological treatment
targeting the prefrontal cortex are two aspects that at-
tract more meaning, research, and weight in the inte-
grated BPS model (tables 3 and 4; figures 7 and 8).

Conclusions

Our study is a novel approach to condensing and
linking theories and findings in BPD research. Using
a network model allowed us to capitalise on the rel-
evant information and merge it in a unitary model of
explanation, albeit not the only one possible. Using
meta-theories impacts clinical settings where mental
health practitioners look for cause and effect or psy-
chopathological causality to plan their actions, rem-
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Figure 6. SNA modelisation of BPD therapy.

Legend: SNA= Social Network Analysis; BPD= borderline personality
disorder; HPA= Hypothalamic-Pituitary-Adrenal; DBT= Dialectic Behav-
ioural Therapy; MBT= Mindfulness-based therapy.

edies, therapies and clinical interventions. Therefore,
the model helps understand priorities of action, for
example, correcting pathological BMI and metabolic
imbalance and consensually reducing social isola-
tion and initiating psychotherapy to reduce impulsiv-
ity. Or pharmacological intervention combined with
psychotherapy will impact the corticolimbic system
and help mitigate impulsive acts, anger outbursts
and suicidal ideation (figure 9).

The network model of the psychopathology of BPD
helps link symptoms, causes, and treatments to find
central factors in the network, such as suicidal and
parasuicidal behaviour and address them in care plans.
However, as all elements are correlated, no etiological
cause should be considered necessary or sufficient. For
instance, childhood sexual abuse is a contributory cause,
while family instability is a mediator'®. Furthermore, all
psychotherapies have positive outcomes, mostly on DSH
and suicidal ideation, as long as they are provided by ju-
dicious therapists forming a robust therapeutic alliance
realistically, using outcome measures to target symp-
toms™!. In addition, medication should be used with
caution as it has been suggested that there might be in-
creased impulsivity, suicidal ideation and aggression risk
from treatment with SSRI antidepressants and adverse
side effects with polypharmacology'*'%.

Therefore, multidisciplinary teams should be
mindful in confirming presentation symptoms, causes
and treatments as these are all dynamically networked.

LIMITATIONS

The current study has several limitations. The first
islinked to meta-analysis as it is a qualitative approach

to theorisation; it retains the subjective choices of par-
ticipants, authors and panel members in indicating the
links between concepts. Other researchers and panels
could have expressed different or diverging opinions.
Another limitation of our transtheoretical model is
that it did not receive experimental confirmation. Ef-
forts were made to collate the findings into a unitary
and quantitative model. Therefore, it could be argued
that the current study has limited external validity, al-
though it can still hold clinical validity.

SUGGESTIONS FOR FUTURE RESEARCH

Since the current psychopathology model of sum-
ming up symptoms has information gaps, the authors
suggest that future research should use a small-world
social network theory of psychopathology where diag-
nosis, causes, and treatment are dynamically interde-
pendent, showing networks structured between regu-
lar to random configurations®!°41%, SNA will identify
those central nodes of the network that are important
in creating and maintaining clusters of symptoms;
this would determine the focus of therapy since it re-
veals the casual interaction between nodes/symp-
t0m838’39'104’106'107.

Telemedicine and teleconsultation!® are promis-
ing areas for future research. Whatever the therapeu-
tic intervention proposed, there should be relevant
outcome studies regarding the quality of life and per-
tinent signs for patients, families, and care providers®.
A longitudinal study found similar effects in anxiety
outcomes between online and face-to-face coun-
selling’®. A hybrid technology merging online with
face-to-face psychotherapy, based on smartphone
technology, will allow service users to access the re-
quired resources despite geographical barriers and
limited resources while implementing continuity of
care and reducing barriers to consultation, especially
during Covid-19 restrictions!!-!12,

Take home messages.

= Using a network model allows one to capitalise on a
psychopathology’s relevant information and merge it
into a unitary model of explanation.

= A network theory of psychopathology allows us to link
diagnosis, causes, and treatment of psychiatric patho-
logies into dynamic systems of reciprocal influences.

= Network analysis may reveal a topographical and se-
quential structure of symptoms by identifying specific
signs as core and essential compared to other periphe-
ral and auxiliary symptoms.

= Psychopathology networks may be helpful in clinical
treatment because concepts more central in the net-
work are presumed to impact many other symptoms;
therefore, there may be some justification for interven-
tion if those symptoms are more prevalent.

Competing interests: no competing interests were disclosed.
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Table 3. Edge weight and differences in the degree of prestige from SNA.

Domain

Symptoms/
diagnosis

Causes

Psychopharmaco-

therapy

Node

number

N U1 WD

13
12
11
10

15
16

Subdomain

Suicidal ideation

Feelings of anger
Turbulent social interactions
Chronic feelings of emptiness

Paranoia and short psychotic
episodes

Escaping rejection
Unpredictability and impulsiveness
Diathesis stress model
Pathological BMI
Neuroinflammation

Smaller frontal, parietal and temporal
lobes

Increased inflammatory markers
Reduced volume of the hippocampus
Targets PFC

Targets the fronto-limbic system
Targets the HPA axis

Edge weight 3
(%) and degree
of prestige

21.50

17.00

13.00
12.0
9.0

8.6
4.5 15.75
12.0
9.0
9.0
6.0

0.015

6.0
6.0 3.75 n.s.
57.0

29.0

21.0 20.03 <0.001

Significance P Effect

size

0.43

0.28

0.43

Legend: SNA= Social Network Analysis; BMI= body mass index; HPA= Hypothalamic-Pituitary-Adrenal; PFC= prefrontal cortex.

Acknowledgements: the authors are grateful to all partici-
pating panel members for the discussions that allowed the
conceptualisation for the creation of the reported networks.

Table 4. Hierarchical clustering of equivalence matrix
showing co-correlation of nodes.

Segment Level Nodes Participation was voluntary.
1 1.414 816
2 1.414 912
3 1.732 1014
4 1.984 816912
5 2.000 12
6 2000 123
7 2000 1234
8 2.000 12345
9 2.152 8169121014
10 2414 123458169121014
11 2.449 1517
12 2660 1234581691210141517
13 2790 1234581691210141517 11
14 2899 1234581691210141517 11
13
15 3215 1234581691210141517 11
136 Figure 7. SNA aggregate model from nodes with a higher degree
16 3359 1234581691210141517 11 of prestige.

1367

Legend: SNA= Social Network Analysis; BMI= body mass index; HPA=

Hypothalamic-Pituitary-Adrenal.
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Figure 8. Clustering dendrogram of nodes with a higher degree of
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Figure 9. Meta-aggregated model of BPD.
Legend: BPD= borderline personality disorder.
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