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Discussion on the Normative Boundaries Between
Mental Health and Disorder — A Biopsychosocial
(Un)Consolidated Framework

We will compare a global study on social norms in which we have
recently participated with our own experience in psychiatric-
psychological forensic expertise, in order to reflect on the dimensions
of the normative boundaries between mental health and pathology.
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A social psychology concept: Towards
existence of Global Social Norms

* Evaluation of appropriateness Ha 15 behaviors, 6 range scale:

Argue, laugh out loud, curse/swear (use foul language), kiss (on the
mouth), cry (shed tears),sing, talk (have a conversation), flirt, listen to
music on headphones, read newspaper, bargain (exchange goods,
services, or privileges), eat, rest, shout in anger, use mobile phone.



A social psychology concept

e 10 different situational contexts:

At a funeral ceremony, in the library, at the workplace, in a job
interview, in a restaurant, in a public park, on a city sidewalk, on a bus,
at the movies, at a party



A social psychology concept

* 5 social contexts:

* To measure the appropriateness of the behavior in itself, we include he the
“empty context”: How appropriate is it to “behave” when no one else is
around?

* To tap into the importance of authority, two contexts are defined by the
rank of the bystanders: How appropriate is it to “behave” in front of
colleagues/classmates? vs. How appropriate is it to “behave” in front of
management/professors.

* To tap into the importance of gender roles, two contexts are defined by the
gender of the person performing the behavior: How appropriate is it for a
woman to “behave”? vs. How appropriate is it for a man to “behave”



Externalist approach to normative standards

* There exist global social norms, beyond
cultural boundaries

* Mental Health experts adopt the rationale
of those implicit norms in order to set the
criteria of abnormality

* Values-based comprehensive assessment:
complementary to evidence about values




Internalist approach

* Nomothetic approach to personality is often archaeologically
rooted in psychopathology, as are most inductive measures
after MMPI

* Eysenck’s and Cloninger’s Psychobiological theory-driven
deductive models are far more appropriate to define the
normative range of personality profiles.

HOWEVER

»High profiles of any personality inventory may well reflect in
more adaptive behaviors according to GSN




A Case Study of R.

The victim M. systematically threatens and flirts with R.'s wife while he is abroad. R.
finds out about this after a long silence from his wife, and decides to actively
intervene. The victim, the murderer and his wife are Roma of Turkish origin. In a
public place, in front of many witnesses, where a flea market is usually organized by
this minority group, R. finds M. and warns him. M. directly attacks and starts
fighting with R. Soon after the fight begins, M. takes out a knife and stabs R. in 5
places on his body - in the stomach, on the arms, on the face. The people who try
do not even have time to separate them. R. heads for his car. He takes a kitchen
knife, returns and stabs M. in the back of the neck one single time, which turns out
to be fatal. From the beginning of the fight to the fatal end, less than 5 minutes
passed, both according to the numerous witness testimonies and according to R.
himself. He shared with us was that initially, upon reaching his car, he realized that
he could not actually get to the hospital, which was his original intention, and only
then did he remember that he had a kitchen knife in his car.



Case study

* According to the prosecution, he had deliberate behavior, that is, time
to decide because he was aware and remembered everything. The
court attempts to determine the mental state of a murderer —a
normal person by presumption —who has no criminal history and no
evidence of mental disorder - before and during the crime.

e Our participation in this psychiatric-psychological expertise was
dedicated to establishing the boundaries of physiological and
pathological affect in the hypothesis that the pathological affect is
superimposed on the physiological one (which began during the fight)
through the massive blood loss.



The critical guestions

e How to determine the state and trait indicators of illness-or medical
condition-driven antisocial behavior?

* How can the subject bear responsibility (in the legal sense) if it suffers
medical condition?

* When are one’s actions indictable: only if and when they cause harm?

* How do we measure responsibility? Is an incriminated act punishable,

is a person responsible if (s)he is sick; or is the illness the cause of the
act?



Medical versus Psychiatric paradigm

* Medicine defines the illness as deviation from pre-determined stable,
universal, objective, quantitative normative criteria of health

* Psychiatry defines norm as absence of disorder, evaluated in
subjective, qualitative, culturally variant psychopathological terms



A Journey into Neurolaw

* Consolidated bio-psychosocial perspective: Nagelian bridge
laws and trans-disciplinary cross-talk

* We need law-like nomothetic networks in order to present
consistent expert statements in court proceedings



Ernest Nagel, 1966

“It is the desire for explanations
that are at once systematic and
controllable by factual evidence
that generates science;, and it is
the organization and classification
of knowledge on the basis of
explanatory principles that is the
distinctive goal of the sciences”




“PERFECT  CORRELATION
IS IDENTITY”

Edwin G. Boring, 1933b
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Ecological validity

* Ecological validity is defined as correlation between proximal variable
(in our context the personality inventory) and distal measure (in our
case the brain functional connectivity at rest)

* Ecological validity is the extent of correspondence between natural
and laboratory settings (context), where some of the variables
become artificially “tied” or “untied”.

* This contributes to functional dependence of variables



Nomological approach to traits

* The nomological network is a system of interconnected concepts,
measurements, and empirical laws through which a construct acquires its
meaning and scientific legitimacy (Cronbach & Meehl, 1955)

* Traits form a nomological network through their connections with
observable behavior, transient states, biological correlates, other
personality constructs, and life outcomes.

* These interrelations give traits their meaning and establish them as valid
psychological constructs.



How Traits Form a Nomological Network?

Relationship

Traits < Behavior

Traits <> States

Traits <
Neuro/Biological
Correlates

Traits < Other Traits
and Constructs

Traits < Life
Outcomes

Description

Traits such as Extraversion or Neuroticism predict behavioral patterns
(sociability, anxiety, impulsivity). This predictive function establishes a link
between the theoretical construct and observable data.

Trait-state theories (Chaplin et al., 1988) demonstrate how enduring traits
predispose individuals to particular states. For example: high trait anxiety
increases the likelihood of frequent state anxiety. This integrates traits into
a dynamic network of short-term phenomena.

In Eysenck’s model: Extraversion <> ARAS (cortical arousal), Neuroticism «
limbic system activity, Psychoticism <> hormonal/neurotransmitter profiles.
In Cloninger’s model: temperament <> neurobiological systems (dopamine,
serotonin, noradrenaline). This connects traits with objective physiological
mechanisms.

In PEN model, traits are interrelated within higher-order factor structures.
They form a network of correlations that explains broader behavioral
styles.

Traits predict long-term outcomes such as mental health, life satisfaction,
academic and professional achievement, and interpersonal relationships.
Thus, traits are embedded in a nomological network of social, cognitive,
and biological variables.



		Relationship

		Description



		Traits ↔ Behavior

		Traits such as Extraversion or Neuroticism predict behavioral patterns (sociability, anxiety, impulsivity). This predictive function establishes a link between the theoretical construct and observable data.



		Traits ↔ States

		Trait–state theories (Chaplin et al., 1988) demonstrate how enduring traits predispose individuals to particular states. For example: high trait anxiety increases the likelihood of frequent state anxiety. This integrates traits into a dynamic network of short-term phenomena.



		Traits ↔ Neuro/Biological Correlates

		In Eysenck’s model: Extraversion ↔ ARAS (cortical arousal), Neuroticism ↔ limbic system activity, Psychoticism ↔ hormonal/neurotransmitter profiles. In Cloninger’s model: temperament ↔ neurobiological systems (dopamine, serotonin, noradrenaline). This connects traits with objective physiological mechanisms.



		Traits ↔ Other Traits and Constructs

		In PEN model, traits are interrelated within higher-order factor structures. They form a network of correlations that explains broader behavioral styles.



		Traits ↔ Life Outcomes

		Traits predict long-term outcomes such as mental health, life satisfaction, academic and professional achievement, and interpersonal relationships. Thus, traits are embedded in a nomological network of social, cognitive, and biological variables.








Personality traits correspond to resting state functional MRI metrics

Method

Aim

Why chosen

Psychometric assessment
(Lowen’s Bioenergetic Character

Types)

To capture personality traits in
a typological framework

Less conventional tool — tests
whether alternative trait models align
with brain connectivity

Resting-state fMRI

To measure intrinsic brain
connectivity

Resting-state connectivity makes it
possible to detect stable patterns of
functional networks corresponding to
enduring traits, in contrast to task-
based fMRI, which primarily measures
transient states.

Network metrics (CC, EC, NS, BC,
GE, LE)

To quantify network topology

Well-established indices of integration,
centrality, and efficiency in personality
neuroscience

Unsupervised ML (PCA,
Agglomerative clustering, SOMs)

To explore latent structures in
hybrid data

Data-driven approach — reveals
natural clustering without prior
assumptions

Supervised ML (RVM, SVM)

To validate predictive links
between traits and brain
connectivity

Confirms whether network measures
can classify or predict trait expression




What have we done?

* In our study, the nomological organization of traits appears as follows: traits
are embedded in a coherent system of interconnected psychometric,

neurobiological, and functional dimensions.

* Traits = not just psychological abstractions, but part of a nomological
network (psychometrics + neurobiology + functions).



Possible biological underpinnings of personality

Metrics

What It Measures

Associated Personality Trait /
Region

Eigenvector Centrality (EC)

Measures how influential a brain
region is in the entire network,
based not just on its own
connections but also on how
highly connected its neighbors
are.

Regions like the left nucleus
accumbens (N Acc L) and medial
orbitofrontal cortex (OFCmed)
showed associations with oral
and masochistic traits.

Clustering Coefficient (CC)

Indicates the tendency of a brain
region’s neighbors to also be
interconnected - reflects local
clustering density.

Same regions (N Acc L and
OFCmed) were implicated in
oral and masochistic traits via
CC.

Node Strength (NS)

Represents the total weight or
strength of a brain region’s direct
connections — how robustly it's
linked to the network.

The right insula (Insula R) was
linked to oral traits through
both NS and EC.
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“More global” metrics "More local" metrics
(related to network integration and centrality) (related to cohesion and resilience of subnetworks)

ORGANIZATION

COHESION Fre

DNM, FPN, DAN

- 1 A
RIGID TRAITS l
| MODULES GLOBAL
NETWORK < 7
E . ‘ OFC MED
| _ \VZ ORAL/MASOCHISTIC
| - INSULA R
INTEGRATION ORAL TRAITS

\ NACCL,INSULAR /|

- THALAMUS VL




Stoyanova, Kristina. "Machine Learning in the Assessment of the Nomological Organization of Traits." 2025 9th
Scientific School Dynamics of Complex Networks and their Applications (DCNA). IEEE, 2025.



Nomological approach to states

* Mental states — such as depression or paranoid syndrome in the
context of affective disorders and schizophrenia — correspond to task-
based functional MRI measures

* Current fMRI paradigms are exclusively constructed for experimental
controlled settings

* Instead in our rationale fMRI tasks need to represent ecologically
valid stimuli, derived from psychometric diagnostic scales



Determination of mental states

At macro level, the “mental event” could Soclal Inferaction : P
refer to perception, feeling, thought, . f:,;ziﬁo
speech, memory; motor activity or : » Iso-energetic brain stochastic
. e )
“mental process” to a trait Personal disposition . chaotic
* processes

Functional

At micro level it is the “meaningful neural
event” or “pattern” that corresponds to Multicellular
the specified mental events or processes

Cellular No iso-energicity domain of
) ) deterministic
Molecular Restorative brain energy processes

P.Liddle, 2001; metabolism

Stojanov, Korf, De Jonge and Popov, 2011

Increasing complexity




Validity of natural kinds: exemplar case

e \Validation as continuous

reassessment.

* Psychiatric kinds are neither et Cireuit 1
socially constructed, nor
natural kinds. P-S Circuit 2

* They are rather regarded as
practical kinds and/or DN Circuit 3
mechanistic property cluster

kinds (Zachar, Varga) Resting

Traits state



Healthy subjects

* Diagnostically neutral items * Diagnostically relevant
. emotionally valent
(control conditions) items (D-S)
| like to study ways toreduce ;. . cicwyine os! metanchaic and dénresot
water pollution 2= mosllytue

1= aomewnat true
g = ned troee




:’ frontiers
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Sensitivity

There exists contrast between
depressive (DS) and neutral items
in comparison between groups of
patients and healthy controls:
vielded activation in left middle
frontal gyrus



Map of the components,
significantly modulated
by the DS>DN conditions

(IC, Independent Component).

This study has demonstrated
brain circuits positively or
negatively modulated during
the processing of diagnostic-
specific task questions
between patients with major
depression and healthy
controls.
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Specificity

Paranoid-Depressive Scale,

cross-validation with fMRI.
(one sample t-test in patients with
schizophrenia and depression)
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Two-sample t-test: independent components modulated in
schizophrenia versus depression
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One-way ANOVA: differential modulation of brain circuits during
paranoid and depressive item responses in three groups




Brain circuits preferentially modulated by
paranoid scale items (conditions)
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Brain circuits preferentially modulated by
depressive scale items (conditions)

Middle Frontal Gyrus w‘ _( Middle Temporal Gyrus
(BA6,8,9) J‘ 'L (BA 37,39)
J 3 A

Fronto-temporo-parietal circuit

executive functions, cognitive control, information

processing, attention

( Superior Parietal Lobule )
.| Inferior Parietal Lobule |

k (BA 7, 39, 40) J




Paradigm Shift
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Valid correlations of micro- with the
macro-level of determination

* BOLD signal and the relevant brain network measures
reflect/approximate micro-level mechanisms

* Those are correlated with whole scales of
psychological tests to measure traits and states

* Correspondent results between neuroscience and
psychology

* Inter -playability in next studies of the expensive but
significant fMRI with the less expensive but common
psycho - diagnostic method - the effect of
minimization



Causome, Protectome, Adverse outcome pathways, Cognitome,
Brainome, Symptomatome, Staging, and Phenomenology data

v
Causal reasoning prespecified framework
input and output features, causal pathways, multistep mediation, moderators

v
Partial Least Squares pathway analysis

Latent constructs: reliability, Overall model fit
replicability Signific_ant paths

1 |

NOMOTHETIC NETWORK

CLUSTERING ANALYSIS TO DISCLOSE NEW CLASSES BASED ON ALL NN FEATURES
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