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Abstract: In the last 20 years, several contributions have been published on what concerns the con-
ceptual and empirical connections between self-processes. However, only a limited number of pub-
lications addressed the viability of those processes to characterize mental health in neurotypical
subjects with a normative pattern of neurodevelopment. Furthermore, even fewer experiments fo-
cused explicitly on the complexity of studying neurotypical phenomenal data. On the one hand, this
normative pattern is commonly associated with mental health and a multifaceted self-concept and
well-being. On the other hand, well-being is often related to a healthy cognitive life. However, how
such intricate and complex relation between self-processes is established in neurotypical subjects
requires further evidence. The novelty of this work is thus studying the first-person experience,
which is correlated with the mental events aroused by a cognitive behavioral intervention. The prior
methodology that led to the complete characterization of a neurotypical sample was already pub-
lished by the authors, although the materials, the methods, the sample screening, and the sample
size study required further explanation and exploration. This paper’s innovation is hence the phe-
nomenological assessment of subjects’ self-regulation, which is used for mental health profiling,
providing the basis for subsequent molecular typing. For that matter, a convenience sample of 128
(19-25-year-old) neurotypical young adults, healthy university students at the University of Lisbon,
non-medicated and with no serious, uncontrolled, or chronic diseases, are characterized according
to their cognitive functioning and self-concept. The procedure comprised (i) a mental status exami-
nation (psychological assessment) and (ii) a psychological intervention, i.e., a single cognitive be-
havioral intervention (intervention protocol). The psychological assessment was a standardized and
structured clinical interview, which comprised the use of 4 psychological scales complementary to
the classical Mental Status Examination (MSE). The intervention protocol applied a combined exer-
cise of psychophysical training and autobiographical-self memory-recalling. The results permitted
identifying and isolating four different subgroups (self awareness, self consciousness, reflective self,
and pre-reflective self) in neurotypical subjects with discrete self-processes. The outcome of this
study is screening four different aspects of self-reflection and the isolation between various forms
of self-directed attention and their interconnections in these four mental health strata. The practical
implication of this study is to fulfill an a priori pre-molecular assessment of self-regulation with
separate cognitive characteristics. The reliability of these mental strata, their distinct neurophysiol-
ogy, and discrete molecular fingerprint will be tested in a future publication by in silico characteri-
zation, total protein profiling, and simultaneous immunodetection of the neuropeptide and neuro-
immune response of the same participants.
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1. Introduction

A phenome is the sum of phenotypic characteristics of an organism and reflects the
interaction of the complete genome with the environment [1]. The phenome is usually
composed of functional states and traits [2] and can typically be studied by its subphe-
nomes. Sexually dimorphic species, like humans, have a phenome comprised of subphe-
nomes [3] or functional subgroups. These functional subgroups are commonly associated
with specific molecular pathways and the product of clustered phenotypes sharing com-
mon characteristics [4]. By definition, a phenotype is a state of an organism resulting from
interactions between genes, environment, and molecular mechanisms [5], expressing
physical, behavioral, and psychological traits or functioning [6]. A healthy neuropsycho-
physiological functioning [7] may be described, by molecular biology, as a healthy phe-
nome, i.e., the healthy set of all phenotypes expressed by an organism, representing the
total sum of its phenotypic traits [8]. A phenotypic trait is a distinct variant of a phenotypic
characteristic of an organism that may be inherited and determined environmentally [9].

Measurements of brain response are based on the premise that different neurophys-
iological states accompany different cognitive states. A state alludes to altered sensory,
perceptive, and self-referential awareness, whereas a trait refers to lasting neurological
and mental changes [10-12]. The cognition of the healthy individual may reflect a more
focused and aware mental state and trait. These states and traits are characterized by good
physiological functioning and neuroplasticity, possibly leading to new brain correlates
[13,14]. This research’s main aim is to study the first-person experience of neurotypical
subjects, defined as healthy individuals demonstrating a normative pattern of neurode-
velopment [15]. The secondary objective is to isolate distinct mental events aroused by a
cognitive behavioral intervention, increasing awareness and wakefulness, by a cognitive
exercise of psychophysical training and autobiographical-self memory-recalling [16]. Psy-
chophysical training comprises exercises concentrating attention on body parts, mental
images, or breathing to regulate emotions and behavior [17,18]. As an expected result, this
cognitive exercise created separate cognitive states, from less focused on self-concepts to
more aware of self-regulation [17], thus, permitting the mental profiling of individuals
without a neuropsychiatric condition by self-report measures.

Those states and traits induce long-term changes in self-consciousness, observed
both in high- and low-level cortical representations [19,20]. Moreover, it has been shown
that those cognitive states have an essential role in self-knowledge and self-concept [21],
which is defined as “one’s self-identity, a schema consisting of an organized collection of
beliefs and feelings about oneself” [22]. Psychological interventions can induce these func-
tional changes, which modulate conscious experience and self-referential awareness. Self-
referential awareness refers to the capacity of a human being to interpret incoming infor-
mation concerning himself, using his self-concept as a background for new information.
Both natural and induced changes have been described in the literature [20,23]. The natu-
ral ones correspond to trait mindfulness, whereas the induction ones involve a second
individual that leads the induction and facilitates the achievement of a desired mental
state or trait [19,20].

These are well-studied and have been recognized as effective clinical tools [24]. These
referred techniques are also vehicles for inducting subjective states of happiness and well-
being [25,26]. These have been described as constructs associated with health in neurotyp-
ical subjects. One way to attain this cognitive state and trait is through a cognitive behav-
ioral intervention [27]. Trait mindfulness is described as sustainable awareness aiming at
a non-reactive consciousness [28-31]. Trait mindfulness is a physiological state and trait
distinct from exclusive pre-reflective or reflective self-experience, or self-reflection [31-
36]. Trait mindfulness is known to promote physical and mental well-being with positive
emotional traits [37,38] and modulates the limbic-neocortical emotional systems connec-
tivity [31,32,39]. This phenome state might be induced with a cognitive behavioral inter-
vention [27], which has two interlinked components:
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(1) a sustained reflective self, to the present moment (awareness), related to the quality
of the conscious experience in the very moment of its occurrence [40,41].

(2) an open and acceptant attitude towards the experience (arousal), the pre-reflective
self-experience.

This specific mental state [42,43] concedes a continuous process of internal and exter-
nal self-monitoring (monitor self-presentations, expressive behavior, and nonverbal affec-
tive displays. It is defined as a personality trait that refers to an ability to regulate behavior
to accommodate social situations) and self-regulation [17], which has been shown to lead
to neuropsychophysiological changes [25,26,44,45]. Until now, no valid and reliable in-
strument probes into healthy individual cognition, but only into singular functional sub-
constructs (e.g., well-being or eudaemonia [46,47]. Nevertheless, different publications
have altogether probed into subconstructs exclusive to mental health functioning in neu-
rotypical subjects [48]. For a clinical evaluation of mental health and experiential varia-
bles, self-report measures are usually used, assessing those state and trait variables. This
paper proposes a method used as a clinical strategy for profiling those neurotypical sub-
jects.

“A plurally constituted approach can be rigorously formulated to accommodate
qualitative analysis and quantitative measurements” [49]. Physiological mechanisms have
described that phenomes composed of strong emotional states also modify the protein
biomarker profile [50]. These are examples of quantitative measurements of potential pro-
teins obtained by capillary electrophoresis, an analytical technique that separates ions
based on their electrophoretic mobility with an applied voltage. The electrophoretic mo-
bility is dependent upon the charge of the molecule, the viscosity, and the atom's radius
[51]. In addition, peptides such as encephalins might also serve as additional parameters
for influencing and reflecting baseline states and traits of cognition, as measured by a
phenomics approach [52]. Phenomics is thus the study of sets of traits belonging to an
organism [53] by systematic measurement and analysis of qualitative and quantitative
traits, including clinical, biochemical, and imaging methodologies, for the refinement and
characterization of a given phenotype [54].

To our knowledge, no research seems to have combined analytical techniques with
changes in physiological states resulting from the self-conscious experience [55]. Self-con-
scious experience concerns, in our experiment, first-personal thinking and its representa-
tional content, but also the various forms of sensory experience. This paper aims to pro-
vide the psychological analysis or basis for a subsequent physiological approach through
a molecular biomarker analysis. Our research hypothesis is that the pre-molecular assess-
ment of the self-processes of the 128 neurotypical subjects conducted in this experiment
might be a genuine and interesting framework for the objective research of self-conscious-
ness.

As the sensitivity of assessing central nervous system conditions is becoming increas-
ingly possible [56] by phenomics techniques, our research question remains around their
sensitivity to detect functional protein networks directly correlated to specific phenotypic
states and traits. The problem resides if these different functional mental health states
might be objectively assessed through a total protein profile analysis in a phenomics study
design.

To advance with our already published results, combining a psychological assess-
ment with a molecular measurement of protein profiles, in this experiment, we fully de-
scribe the procedure adopted, viz., a cognitive-behavioral intervention [57,58].
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Self and Cognitive Behavioral Intervention

The idea of self [59] is understood as the capacity “to order my own thoughts and my
own life, to use reason as an instrument to control and order my own life.” Thus, the self
is the internalization of our experience [60]. Studies conducted on university students
demonstrated that self-training derives from cognitive modeling and imagery rehearsal
as the paradigm employed in cognitive behavioral interventions. As behavior therapy
techniques were altered to incorporate cognitive factors, the likelihood of achieving met-
acognitive access increased [57,58], i.e., the awareness or analysis of one’s learning or
thinking processes [61].

According to Thompson's study [62], one sort of cognitive incorporation was possible
by focused attention interventions, such as the one used in this study. These interventions
are well developed and achieved in cognitive behavioral intervention, where the subject
attends to characteristics of experience that are typically ignored and/or neglected [63].
Likewise, the participant may observe features of himself that he infrequently does
[14,62,64]. Thus, focused attention interventions can be comprehended as some phenom-
enological training, which permits the scientific analysis of the mind [65]. This interven-
tion aims to enable participants to relate to their thoughts as objects of awareness, i.e., as
“mental events” [27]. Henceforward, the psychological intervention, i.e., a cognitive be-
havioral intervention, used in this study is described as a methodical process of familiar-
izing the subject with a present character of a mental event, cultivating his capacity for
sustained and attentive awareness [14,66].

2. Materials and Methods

A qualitative study is performed, in which a cognitive behavioral intervention is used
as the experimental procedure.

2.1. Study Design

The study is a non-representative, descriptive study with a two-grouped, four-set-
ting, single-blinded and post-test design. Please refer to Hipdlito and Martins's study [49]
for a complete description of the study design. The experiment is controlled, multicen-
tered, and approved by the Ethics Committee of the Faculty of Medicine, University of
Lisbon.

The method comprehends a descriptive research strategy [67] combining:

(i) psychological intervention, i.e., the Intervention Protocol;
(ii) clinical assessment, i.e., the Assessment Protocol.

Thus, the investigation was performed in two groups: the intervention group ex-
posed to a cognitive behavioral intervention evoking a more conscious experience, and a
control group attending a routine university class. After the Intervention Protocol, all the
subjects (experimental procedure and sham intervention) were clinically examined con-
cerning the: (1) process and content of thought and perception; (2) mood and affects; (3)
cognitive awareness and attention; (4) insight and judgment. The subjects were asked to
conduct this qualitative evaluation using the four psychological scales summarized in 2.4.

In this paper, we advanced with the previously published methodology [49], using
the same participants, basing our methods on the stratification of neurotypical subjects
into subclinical groups [7,14,20,33,34,36,68-75].

2.2. Statistical Population and Sample of the Study

To conduct the experiment, a convenience sample of 128 healthy volunteers (19 to 25
years old), neurotypical young adults (attaining a proportion of 50% male), was recruited
from the University of Lisbon (Faculty of Medicine, Faculty of Economics, Faculty of Sci-
ences, and The School of Social and Political Sciences).

The statistical population studied is non-medicated healthy university students from
the University of Lisbon without serious, uncontrolled, or chronic diseases. We sampled
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our subjects from a convenient and readily available population from the University of
Lisbon. We used this method, i.e., grab sampling, because we could not obtain a list of all
the students at the University of Lisbon and include them in our descriptive study type.
One of the main limitations is that the method cuts out a large part of our population.

Power Analysis and Sample Size Study

Please refer to Hipdlito and Martins [49] for a complete statistical strategy and sample
size estimation. The primary outcome of this work is to observe if there is a molecular
correlation to mental health stratification. Hence, power analysis [76] was used to “calcu-
late the minimum sample size required so that one can be reasonably likely to detect an
effect of a given size.”

The sample size study is thus supported by the previous preliminary results of the
experimental group [55]. Sample size determination [77] was done to choose the “number
of observations to include in our statistical sample.”

These results were obtained before advancing with the mental health stratification.
Consequently, it was aimed to test if there was a significant change in the protein profile
in a neurotypical sample. The sample size was an essential feature of this empirical study
in which the goal was to make limited inferences about a population from a neurotypical
sample. In practice, the sample size used in this exploratory study was ultimately deter-
mined by the high cost of the molecular analysis and the need to offer sufficient statistical
power still.

Figure 1 shows the quantitative data of the tested Molecular Weights (mass of a given
molecule, measured in Daltons (Da) [78] (MWs) used to evaluate significant changes in
the protein profile by capillary electrophoresis. Capillary electrophoresis method allowed
to measure the concentration (ng/uL) of the five most significant ranges of MWs in the
preliminary study: 9,6 kDa, 16 kDa, 47 kDa, 62 kDa, and 71 kDa, before and after the ex-
perimental procedure.

Subject MW [P)o [P), [Pluto
9.6 kDa 0 35.48 35.48
16kDa 184.48 164.16 —20.32

1 47kDa 117.55 31583 198.28
62kDa 24138 519.77 27839
71kDa 7222 19247  120.25
9.6kDa 12.85 15.39 2.54
16kDa 356.41 30893 —47.48

2 47kDa 176.32 204.36 28.04
62kDa 494.03 503.48 9.45
71kDa 265.07 307.98 4291
9.6kDa 28.51 60.02 31.51
16kDa 573.26 651.11 77.85

3 47kDa 1206 26224 141.64
62kDa 84593 1178.57 332.64
71kDa 389.57 691.57 302
9.6kDa 0 0.81 0.81
16 kDa 240.95 49149 25054

4 47kDa  9.29 181.56 172.27
62kDa 304.68 596.83 292.15
71kDa 80.01 310.36 230.35
9.6kDa 20.5 54.97 34.47
16kDa 3388 625.52 286.72

5 47kDa 1748 494 -169.86
62 kDa 547.92 494 -542.98
71kDa 280.19 1182.87 902.68

Figure 1. Power analysis and sample size study, using the A[P]after-before (experimental proce-
dure). The five preliminary subjects’ protein concentrations and change/variability (ng/uL) are pre-
sented. Five MWs of interest were used to estimate a potency (T-Student) of 80%, a significance level
of 5%, and an effect size of 40%.
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The following approach was designed and used to calculate the adequate sample size
for this study:

First, the difference A[P] atter-before (experimental procedure) Of the protein concentration (ng/uL)
was calculated, i.e., the protein change/variability (ng/pL). Secondly, based on the
change/variability (ng/uL), it was then considered a potency (T-Student) of 80% and a
significance level of 5%. Thirdly, an effect size was chosen (in research, the effect size is
the magnitude of the difference between groups [79]), corresponding to 40% of the esti-
mated value for the standard deviation of the variation of the MWs.

Considering this statistical option, which corresponds to a medium Cohen’s effect
size, an appropriate sample size for each group (experimental and control) of 64 elements
were found. Consequently, the sample was initially separated into two independent
groups: (a) Experimental group (experimental procedure) (64 subjects); and (b) Control
group (sham intervention) (64 subjects)

2.3. Screening
2.3.1. Inclusion and Exclusion Criteria

The following criteria screened the neurotypical students:

(a) Inclusion criteria: (1) 19-25-year-old young adults; Male/Female; (2) Cultural back-
ground: university students; (3) Normal body mass index (BMI) and (4) Non-medi-
cated except for birth control pills;

(b) Exclusion criteria: (1) Serious physical illness or uncontrolled kidney, liver, lung,
heart, musculoskeletal, rheumatologic, metabolic, neurological, or psychiatric disor-
ders ; (2) Severe chronic or terminal disease, which might affect the Central Nervous
System (CNS) or the Peripheral Nervous System (PNS); (3) Pregnant or breast-feed-
ing women; (4) Abuse of alcohol or addictive substances, prior to the experience.

2.3.2. Sample Screening and Group Characterization

For preliminary sample screening and group characterization of this experiment,
please refer to Hipodlito and Martins [49]. As already published, two different groups were
created: a) the experimental group, practicing a demanding attentional and emotional task
with autobiographical memory recalling; and b) the control group, attending a regular
class. Afterward, those two groups were requested to qualitatively assess their personal
experience using a Psychological Assessment (Section 2.4.1).

In this experiment, those two groups were thus stratified into the top and bottom
phenomes, depending on their total scores on the Psychological Assessment, resulting in
4 subgroups:

(i) The top phenome of the Experimental group;

(if) The top phenome of the Control group;

(iif) The bottom phenome of the Experimental group;
(iv) The bottom phenome of the Control group.

This stratification assigned 92 subjects, as it comprehended the use of the higher
(Top) and lower (Bottom) tercile of the sample (further explained in Results and Discus-
sion), and an additional 10% of subjects. These final four subgroups (profiles), with an n
= 92, were tested for comparability statistics and biometric data, possibly confounding
variables, and were considered comparable for:

(a) Age (Figure 2A) (P25; median; P75) and overall (1 = 92) mean = 21,495;
(b) Gender mean = 50% males and SD=0;
(c) BMI (kg/m?) (Figure 2B) (P25; median; P75).
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A ) Phenome State B Phenome State
1 Experimental Experimental
Control Control
|

.

(] - | -

= = -

=3 o

Top Phenome Bottom Phenome Top Phenome Bottom Phenome

Phenome Trate Phenome Trate

Experimental Top | Control Top
| 20.04-20.69-21.52 | 21.01-21.51-22.58
[ (19-23) [ (20-25)

| subPhenome (N23) | Bottom |  ControlBottom | N92
| 2031-21.70-2414 | 19.81-21.09-22.32 | P25-Median—P75 | 19.65-21.42-22.86 | 19.50-21.09 —22.32 \K m2
| (min-max) | (17.80-25.59) [ (18.03-2687) | ®

SubPhenome (N23) | i Bottom |  ControlBottom | N92 [ i Top | Control Top
P25 —Median—P75 | 20.54-22.29-23.91 | 20.83-21.49-22.37

(min-max) [ (19-26) [ (20-25) | vl | (17.67-2039) | (17.57-31.64)

Figure 2. Biometric data of the neurotypical sample. In (A), a boxplot (P25, median, P75, minimum
and maximum) of the sample’s age in the four subphenomes (Experimental Top subgroup, Control
Top subgroup, Experimental Bottom subgroup, and Control Bottom subgroup) is presented. In (B),
a boxplot (P25, median, P75, minimum and maximum) of the sample’s BMI (Body Mass Index), in
kg/m?, for the same four subphenomes is presented.

2.3.3. Sampling, Allocation, Randomization, and Blinding

As we used a convenience sample, we applied a non-probabilistic sampling, which
did not include a random selection from the whole list of university students at the Uni-
versity of Lisbon. Our sample of 128 neurotypical subjects is therefore not representative
of the entire statistical population.

The allocation of the neurotypical young adults was based on the students attending
the different lectures. Thus, the subjects were arbitrarily assigned to an experimental
group or a control group, (i) according to the randomization of the weekly theoretical-
practical classes for each course of each faculty, and (ii) depending on the students who
were enrolled in one or another class. At any educational institution and by parallel as-
signment (1:1), students in Tuesday’s class were allocated to the experimental group (ex-
perimental procedure), and students in Thursday’s class were allocated to the control
group (sham intervention).

Randomization was done mainly: (i) to balance the effect of internal conditions asso-
ciated with the students attending courses at the various colleges of the University of Lis-
bon, and (ii) to program the logistics of collecting data. Thus, the assignment was parallel,
the allocation randomized, and the Experimental and Control groups, with a 1:1 alloca-
tion, were strictly conserved.

The blinding was maintained in the Intervention and Assessment protocols. As en-
rolled in the study, subjects received information and filled out the informed consent. The
confidentiality was maintained following the Biobanco-IMM and SalivaTec-CIIS defined
confidentiality protocols.

Biobanco-iMM CAML is integrated into the Academic Medical Center of Lisbon
(CAML) and includes biological samples (from surgery, biopsies, blood samples, etc.) vol-
untarily donated with permission for preservation and future use in biomedical research.
SalivaTec-CIIS focuses his research on the molecular analysis of biomarkers, curating and
integrating molecular data focused on salivary diagnostics.

Single blinding was maintained on the overall mental health and molecular stratifi-
cation. However, in the execution of the molecular assessments, a triple blind was guar-
anteed, as neither the researcher, the analyst, nor the statistician knew the sample screen-

mg.
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2.3.4. Limitations of Sampling and Bias

We were careful not to generalize the experiment’s results to the statistical popula-
tion, avoiding the possibility of under- or over-representation of the population. Our re-
sults thus have a selection bias, which may be reanalyzed and reproducible but not repli-
cable or generalizable to the larger population of healthy university students aged from
19 to 25 years old. Our biggest concern with our convenience sampling is dependency, as
our sample’s dependent variables may be connected, and this dependency interferes with
some of our future statistical analyses. Although our sample does not represent the pop-
ulation of university students at the University of Lisbon, it enables a descriptive type of
study. We avoided having: (i) volunteer bias, since the subjects who volunteered for the
experiment all belonged to the University of Lisbon; (ii) allocation bias, since we used an
appropriate randomization strategy in our convenience sample, avoiding marked and
systematic differences between experimental and control groups; (iii) assignment bias, as
we maintained a rigorous assignment process. However, due to the nature of the inter-
vention protocol, participants knew in advance which group they were being allocated to,
which created an inevitable bias.

2.4. Procedure

The authors already published the procedure that led to the characterization of the
neurotypical sample [49]. However, this paper comprises the stratification strategy and
details the materials (Psychological Assessment) and the methods (Intervention Protocol)
used for mental health stratification. The procedure included a mental status examination
and a cognitive behavioral intervention in the 128 neurotypical young adults sample.
More specifically, this paper presents the clinical strategy for the adequate profiling of
mental status. This strategy describes (i) the psychological intervention, extending the use
of the cognitive behavioral intervention, but also (ii) the mental health profiling of the 128
subjects.

2.4.1. Materials Used in the Psychological Assessment

The materials that were used in the Psychological Assessment are described below.
These materials were applied in a standardized and structured clinical interview using
the following four psychological scales. Those materials were used for the classical Mental
Status Examination (MSE) [80] but in a sample of neurotypical subjects. This allowed the
primary to compare a) the experimental group and b) the control group and, additionally,
to investigate their personal experience concerning its psychological features [49].

The qualitative and quantitative psychological evaluation included subjective de-
scriptions of the subjects and described their mental state. This standardized and struc-
tured clinical interview is inspired by the MSE, which “derives from an approach known
as descriptive phenomenology” [81,82] developed by Karl Jaspers. As theorized by Jas-
pers, but here applied to a neurotypical sample of young adults, this standardized and
structured clinical interview assumes “that the only way to comprehend a subject’s expe-
rience is through his description” [83].

As published in Hipodlito and Martins [49], self-report measures were applied to a
sample of 128 neurotypical subjects. The following psychological validated scales were
used: (i) Abnorme Psychischer Zustinde States of Consciousness (APZ) [84]; (ii) Subjective
Happiness Scale (SHS) [85]; (iii) Mindful Attention Awareness Scale (MAAS) [86]; (iv)
Self-consciousness Scale—Revised version (SCS-R) [87].

(i) Abnorme Psychischer Zustaende States of Consciousness (APZ) [88], termed in English
the Altered States of Consciousness Rating Scale, was used to evaluate both the pro-
cess and content of thought, as well as perception. The thinking process describes the
stream and rate of ideas and how they flow and are connected. Hence, “thought pro-
cess refers to the quantity, tempo (rate of flow) and form (or logical coherence) of
thought” [89]. The content of thought refers to the themes that occupy the subject’s
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thoughts and perceptions, i.e., the qualitative properties of thinking and its intensity,
salience, and associated emotions [90]. A perception in the context of this evaluation
“is the organization, identification, and interpretation of sensory information to rep-
resent and understand the presented information or environment” [91]. The items in
the scale fundamentally estimate the alterations of thought, possible intense emo-
tional responses, bodily schema changes, perceptual changes, and meaning altera-
tions, which are characteristically aroused during cognitive behavioral interventions.

(ii) Subjective Happiness Scale (SHS) [92] was used to assess mood and affect. Trzepacz
and Baker [80] described the mood as “a person’s predominant internal state at any
one time” and the affect as “the external and dynamic manifestations of a person’s
internal emotional state.” The mood is thus evaluated as the prevalent subjective
state, i.e., the emotional type (euthymic, dysphoric, euphoric), and affect as the con-
gruency, intensity, and mobility with the global subjective experience and thought
content. As fully described in Hipolito and Martins [49], “two items evaluated abso-
lute and relative personal experience; two other items evaluated absolute and relative
external experience.” Thus, SHS evaluates the “constructs of subjective happiness
and well-being, but also its stability [47]. In the context of this experiment, SHS in-
tends to measure the self- and non-self perception of happiness, which can be stable
or labile [93].

(iii) Mindful Attention Awareness Scale (MAAS) [37] was applied to evaluate cognition,
and more specifically, the level of consciousness, alertness, and attention, i.e., “the
awareness of, and responsiveness to the environment” [94]. MAAS evaluates the abil-
ity to focus, sustain and appropriately shift mental attention [38,49]. It explains that
MAAS probes into a “unique quality of consciousness related to, and predictive of,
pre-reflective self-experience.” Thus, it evaluates the subjects’ open awareness of the
present, i.e., the exercise of immediate and short-term memory.

(iv) Self-consciousness Scale—Revised version (SCS-R) [95] was applied to measure in-
sight and judgment. Insight refers to the participant’s understanding of his mental
state and awareness of his situation [96]. For Martin and Hickerson [97], the judgment
indicates “the ability to make reasoned and responsible decisions to preserve one’s
and others” wellbeing” [47]. Hence, this assessment considers the participant’s im-
pulsiveness, social cognition, and self-awareness [98]. SCS-R evaluates thus private
and public self-consciousness. This component or domain evaluated in a classical
MSE is considered relatively stable over time and arises from sustained conscious-
ness, long-term memory, and the capacity for abstraction and interpretation [17].

The contents and constructs evaluated by each scale are summarized in Hipolito and
Martins [49]. An illustration of the variables and constructs is subsequently shown for
each self-report measure to better understand the items evaluated on each psychological
scale. Moreover, the complete materials are fully presented in Appendix A. Case Report
Form.

For example, in the APZ scale, the central four constructs assessed were (i) the con-
tent of thought and associated mood; (ii) cognitive processes; (iii) auditory-visual refor-
mulations or changes in the meaning of percepts; and (iv) general consciousness alteration
[99]. Dittrich [100] defined “three primary and one secondary etiology-independent di-
mensions of the APZ.” For Dittrich [100], the three primary dimensions were designated
as “oceanic boundlessness, dread of ego dissolution, and visionary restructuralization.”

The Psychological Assessment for the mental status examination considers these
three primary dimensions. The secondary scale, i.e., the altered global states of conscious-
ness scale, was used not only in the Psychological Assessment but also for a sequential
publication of this work for mental health profiling. Twenty-three binary items constitute
APZ’s secondary scale. In our neurotypical sample, APZ was used to evaluate “sensory
gating and its relation to cognitive alterations” [101,102], e.g., concentration; but also the
“individual’s openness to a variety of cognitive, perceptual, and imagistic experiences by
vivid imagery” [103,104].
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Six items constitute the SHS scale on a [0; 7] scaling, and the central construct assessed
was self and non-self experiences of happiness. SHS assesses the balance of positive and
negative emotions experienced over a particular period and the capacity to judge the over-
all quality of life. This judgment is “likely not equivalent to a simple sum of the subject’s
recent levels of affect and satisfaction with life, but indicative of an overall affective and
emotional perception” [92,93].

The MAAS scale comprises 15 items on a [1; 6] scaling, and the primary construct
evaluated was open-awareness experiences. MAAS measures private self-monitoring and
cognition constructs and is targeted for cognitive behavioral interventions and designed
for nonclinical samples, the case (intervention and sample) of this study. This assessment
probes the effective regulation of emotionality and attention capacity to present internal
state experiences [105].

The SCS-R scale is composed of 23 items on the five-point Likert scale, and the central
construct evaluated was private and public self-consciousness. SCS-R scale assesses the
constructs of self-reflection and self-concept [106,107]. This assessment probes into the ef-
fective regulation of internal state awareness and the capacity for self-presentation and
introspection, i.e., insight and judgment.

2.4.2. Methods Used in the Intervention Protocol

The method, or Intervention Protocol, comprised an experimental procedure with a
cognitive behavioral intervention. Following the paradigm of Kavanagh and colleagues
[108], the objective was to “explore the impact of preventive interventions on inequalities
in young people’s mental health” [48]. This study used this method to study neurotypical
young adults by applying a combined relaxation and suggestion intervention to evoke
positive past memories. It is well established that a variety of cognitive-behavior interven-
tions, as shown by Dunning and colleagues [109] meta-analysis of randomized controlled
trials, ultimately improves the reduction of neuropsychiatric symptomatology in subjects
with clinical risk factors or existing symptoms. These interventions include mental im-
agery and are not only effective at addressing “symptoms such as pain, anxiety, nausea,
and insomnia but also known to improve mental health and well-being” [47,110].

Cognitive Behavioral Intervention

For Khema and colleagues [111], trait mindfulness is “a focused and stable state of
concentration,” which is extensively investigated by neuroscience and used in cognitive
behavioral interventions. As stated by Leung and colleagues [112], such cognitive behav-
ioral interventions have been shown to “play a physiological role in inducing neuroplastic
changes in amygdala activity,” as well as preventing age-related changes [113] in cogni-
tive functioning. In addition, for Xu and colleagues [114] and Hoge and colleagues [115],
cognitive behavioral interventions appear to stimulate changes in attentional focus. Phys-
iologically, these cognitive-behavioral interventions may be directed toward the short-
term goal of stimulating the dopaminergic reward system [25,26]. Henceforth, in this
study, a cognitive behavioral intervention was implemented in the experimental group to
stimulate this possible feedback loop by switching attentional focus.

Description of the Intervention Protocol

The Intervention Protocol (experimental procedure and sham intervention) was car-
ried out in one single session, on Tuesdays or Thursdays, performed between 09:45 (a.m.)
and 10:30 (a.m.). The experimental procedure is a structured psychological intervention,
i.e,, a single cognitive behavioral intervention [27]. It was applied in a psychotherapeutic
setting [24,44,55,116] with a total duration of 45 min. The research aim was to increase
awareness and wakefulness (Figure 3) through a cognitive exercise of psychophysical
training and autobiographical-self memory-recalling [16]. The intervention script is avail-
able in Appendix B. Verbal protocol of the experimental procedure, and is based on the
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publications of Simdes and colleagues [21,44,116]. It was initially tested in the pilot study
of this experiment [55] and as the experimental procedure of this work.

Awareness

A

Auto-

Biographic
Self

Wakefullness 41 Qit Core
Consciousness

Extended Consciousness

Figure 3. Neurophenomenological sampling and subgroup identification: constructs of self. A two-
axis plot represents the Intervention Protocol, and the types of self [117]: Proto Self, Minimal Self,
Narrative Self, and Autobiographic Self, stimulated in the two phases of the experimental proce-
dure. On the horizontal axis, the progression of the mental trait is plotted, stimulating core con-
sciousness to a more wakefulness trait. On the vertical axis, the progression of the mental state is
plotted, enabling extended consciousness to a more awareness state. This figure was created follow-
ing the work of the authors Hipdlito and Martins [49].

This exercise helped stratify the mental health state and traits of the neurotypical
subjects in the study by somatic, emotional, and cognitive regulation. The procedure was
divided into two main phases, and the outcomes are further described in the flow chart in
Figure 4.

Self-Consciousness

|
[ |

S Reflective
e-reflective Experience
Experience (Core (Extended

Consciousness)

| |
[ | [ |

Consciousness)

Autobiographical

Proto Self Minimal Self Narrative Self Self
Self-awarness - Self-awarness - Self-awarness - Self-awarness -
Arousal Phase | Arousal Phase Il Awareness Phase | Awareness Phase Il

t Bodily Self - Body L Bodily Self - Body t Bodily Self - Body L Bodily Self -Body
Schema - Schema - Sensory- Image - Semantic Image - Episodic
Physiological motor Memory Memory

Figure 4. Fluxogram of the neurophenomenological method. A fluxogram is presented to systemize
the intervention Protocol and the two phases of the experimental procedure: the Arousal Phase and
the Awareness Phase. The correspondence to the bodily self and body schema [118] induced in each
phase is represented. This figure was created following the work of the authors Hipdlito and Mar-
tins [49].
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The 1st phase, the Arousal Phase [69,74], is a conditioning procedure, associating neu-
tral stimuli with biologically meaningful outcomes [119]. With a duration of 15 min, it
aims to modulate arousal or the level of consciousness. The exercise consisted of a series
of directed verbal cues to enhance somatic focus, i.e., on breathing patterns (e.g., “Con-
centrate on your inhalation.”) and postural positioning (e.g., “Feel your right forearm.”).
According to Gallagher [118], this phase may help the subject be aware of his bodily self
and body schema. The somatic focus used in this Intervention Protocol is defined, by Gal-
lagher [118], as (i) physiological self-awareness and (ii) sensory-motor self-awareness, as
illustrated in Figure 4.

The outcome of this preliminary 15 min procedure is stimulating a pre-reflective self-
experience [16], modulating what Damasio and Meyer [117] described as core conscious-
ness and/or the proto and minimal self [120], as illustrated in Figure 5A.

Arousal Awareness (content of
(level of cor<riousness) consciousness)
7'y
Minimal Self ¥
Biographic
Self
Proto Self .
Narrative Self
C *
ore
A) Consciousness Extended B)

Consciousness

Figure 5. Conceptual analysis of the intervention Protocol: (A) Arousal phase and (B) Awareness
phase. A pyramidal hierarchization is represented for each phase. In (A) the Arousal phase, the level
of consciousness is plotted. In (B) the Awareness phase, the content of consciousness is plotted.

The 2nd phase, the Awareness Phase [121,122], is an expectancy procedure [123,124]
which is the process of conscious and conceptual identification of the future occurrence of
an event [119]. It is thus a subclass of predictive processes, which may be conscious or
unconscious [119]. With a duration of 30 min, it aims to modulate awareness or the content
of consciousness. The exercise consisted of a series of directed verbal cues to enhance a
memory focus, i.e., sequential memory recalling (e.g., “Remember your first day of
school.”; “Remember your favorite holiday,” “Remember your last birthday.”). These
were linked to meaning-making and reflexive emotional verbal prompts (e.g., “How good
was it?”).

According to Gallagher [118], this phase may help the subject become aware of his
self-body image. The memory focus used in this Intervention Protocol is defined, by Gal-
lagher [118], as (i) semantic memory self-awareness and (ii) episodic memory self-aware-
ness, as illustrated in Figure 4. The outcome of this 30 min exercise is stimulating a reflec-
tive self-experience [16], modulating what Damasio and Meyer [117] described as ex-
tended consciousness and/or the narrative and autobiographical self [120], as illustrated
in Figure 5B. Therefore, based on this Intervention Protocol, two separate cognitive tasks,
with a duration of 45 min, were established: (a) the experimental procedure and (b) the
sham intervention.

On the one hand, in the experimental procedure (a), the Intervention Protocol was
used in the Experimental group and comprised both arousal and awareness phases. It
comprehended a structured script (Appendix B) for:
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(i) The arousal phase, suggesting successive body awareness;

(ii) The awareness phase, evoking consecutive and uninterrupted autobiographical
memory contents from childhood to the present moment.

In the Experimental group, the mutual aim of both arousal and awareness phases
was to increase self-awareness and self-concept. In healthy individuals, this is a cognitive
phenomenon associated with the well-being or eudaemonia [47,125].

On the other hand, sham intervention (b) was used as a controlled study in the Con-
trol group. Sham intervention controls memory recalling, emotion regulation, and learn-
ing in a vigil state of consciousness. It consisted of listening to the same lecture in a class-
room, i.e., without any other external stimuli. The sham intervention did not comprise the
intervention protocol’s focus on arousal or awareness phases.

Figure 6 presents a diagram summarizing the Intervention Protocol (experimental
procedure and sham intervention) and helps the reader fully understand the protocol. The
outcome of the Intervention Protocol is, hence, generating different subphenomes or sub-
types of subjective experience in neurotypical subjects. Those two types of intervention
generated distinct cognitive functioning.

Psychological Structured to increase In relaxation and
Intervention « Self-awareness focused attention
 Single cognitive * Attention and e Evoking
behavioral Concentration Autobiographical-
intervention o Positive affectivity memory

and emotionality

To Isolate mental subphenomes in the sample

Sham Intervention Controlling In cognitive exercise
¢ Simple cognitive task * Attention and  Participating ina
Concentration theoretical

university class

Figure 6. Intervention protocol, comprising the experimental procedure and the sham intervention.
A diagram is presented for the graphical representation of the Intervention Protocol used to isolate
the mental subphenomes in our neurotypical sample. Two horizontal axes are represented: the su-
perior refers to the experimental procedure, and the inferior to the sham intervention. The experi-
mental procedure, i.e., the psychological intervention, is a single cognitive behavioral intervention
structured to increase self-awareness, attention, and concentration, as well as positive affectivity
and emotionality. The intervention comprehends a focused evoking of autobiographical memory in
a relaxed setting. The sham intervention is a simple cognitive task controlling for attention and con-
centration in a mental exercise of participating in a theoretical university class.

The flow chart in Figure 4 systematizes the self-constructs, as experienced in trait
mindfulness [37,38]. This Intervention Protocol aroused those constructs as a process for
a neurophenomenological analysis, stressing consequently the importance of gathering
first-person data as a heuristic strategy for describing and quantifying physiological pro-
cesses relevant to consciousness [126]. Finally, for a detailed description of the protocol,
i.e., “how it was,” “what was done,” “how was it done?” and “what was intended to com-
pare?” adequate information is available in the author’s previous work on this subject
[16,49,55].
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2.5. Statistical Analysis

As in Hipolito and Martins [49], frequency tables (simple/double entries) and box-
plots were used as analytical/graphic tools for the descriptive and exploratory analysis.
Scale variables were summarized as mean, standard deviation, median, quartiles, mini-
mum, maximum, and/or other order statistics when the sample distribution was justified.
Categorical variables were summarized using frequency and percentages. When the scale
of the measure was ordinal, order statistics were considered, e.g., tercile. Moreover, Spear-
man’s rank correlation coefficient was applied. For the biometric data, T-student for two
independent samples and T-student for two paired samples was used to compare medi-
ans. One-way ANOVA, parametric and non-parametric, was used when comparing more
than two means, i.e., the mean difference of the four subgroups in the study.

The sample size study is supported by the previous preliminary results of the Exper-
imental group [55]. A potency (T-Student) of 80%, a significance level of 5%, and an effect
size corresponding to 40% of the estimated value for the standard deviation of the varia-
tion of the molecular weights of the protein profile in the preliminary study were consid-
ered. The protein profile is defined as the detection of the character and quantity of spe-
cific sets of proteins in blood or other specimens. Protein profiling has been used to diag-
nose illnesses that release specific protein patterns [127,128]. Considering this option, it
corresponds to a medium Cohen’s effect size; an appropriate sample size of 64 elements
for each group (Experimental and Control) was found.

2.5.1. Limitations of the Psychological Assessment and Reliability Analysis

The reliability, temporal consistency of the psychological measures, and the test and
retest stability were considered in the protocol elaboration and the methodology used, as
well as in the definition of the objectives and the expected results. This is a descriptive
study, where the intention is to observe the correlation between cognitive and physiolog-
ical variables, and not a causal analysis or clinical trial, where the purpose is to objectify
the effect of an intervention. It is intended, therefore, to determine the relationship be-
tween a set of psychological measures and a profile of biological markers.

Regarding the test-retest reliability of the psychological measures or repeatability, it
should be noted that being a descriptive study, the priority objective is not to show cau-
sality between psychological measures, the Intervention Protocol, and molecular
measures. Indeed, a mental state is in permanent change and, above all, the “state”
measures. To guarantee the stability of the data, i.e., the reliability and temporal con-
sistency of the psychological measures obtained by the standardized and structured as-
sessment of the mental states and traits, two types of questionnaires were used: (i) those
that measured states and (ii) those that measured traits.

In the author’s previous publications [16,49], the instruments used are already ana-
lyzed, considering the problematic stability of mental states in healthy subjects. In a se-
quential publication, the reliability of all questionnaires in their original publication and
their application to this sample will be analyzed. It should be noted that the questionnaires
for measuring a state and a trait were used and validated in the Portuguese population,
for that same mental state or trait, by the authors in their original publications in the Por-
tuguese population: APZ [84], SHS [85], MAAS [86] and SCS-R [87].

The scales were then applied in this study with the author’s consent concerning and
respecting the internal consistency of the original publication. Furthermore, the instru-
ments used in the standardized and structured clinical interview are fully detailed in Ap-
pendix A. Case Report Form. Considering the reliability tests, internal consistency
measures obtained by statistical tools such as Cronbach’s a are usually intended to study
the capacity for sample separation through the instrument used. The specific Cronbach’s
a was reviewed and will be published in a sequential publication, demonstrating that the
four scales used to present an adequate internal consistency in the sample of neurotypical
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young adults compared with the internal consistency if applied to the Portuguese popu-
lation.

Given this, the reliability and internal consistency measures are conveniently calcu-
lated in a sequential publication and proposed as the test-retest reliability. However, the
collection of psychological measures was done in a single time, and the study design did
not include further exploration of test-retest reliability.

2.5.2. Type I and Type II Errors

We want to warn you about the limitations of conducting such an analysis and hy-
pothesis testing. To prevent type I and type II errors, we used: (i) instrumental variables,
helping to expose “hidden” variables other than the independent variables that could
cause our results; (ii) purposive sampling, selecting our sample based on the knowledge
about our statistical population; (iii) randomization tests, considering all possible ways to
assign experimental values to all groups; and (iv) sequential assignment, assigning the
first subject to the Experimental group, the second subject to the Control group, the third
subjects to the Experimental group, the fourth subject to the Control group, and so forth.

2.6. Software
The following pieces of software were used:

(i) IBM SPSS Statistics 22 (with a significance level = 5%) for statistical and data man-
agement;

(i) LabWare™ LIMS and Microsoft Excel for laboratory information management and
the Neurotypical DB generation.

3. Results

The results comprehend the data acquired in (1.) the Verbal Protocol of the Experi-
mental Procedure and (2.) the Mental Health Profiling.

The (1.) Verbal Protocol of the Experimental Procedure is the intervention protocol
used in the 128 healthy volunteers.

The (2.) Mental Health Profiling is the strategy to characterize the mental health of
the 128 neurotypical subjects.

3.1. Verbal Protocol of the Experimental Procedure

The Verbal Protocol (Appendix B) of the single cognitive behavioral intervention is
based on the publications of Simdes and colleagues [21,44,116] and was initially tested in
the pilot study of this experiment [55] and as the experimental procedure of this work.
The Verbal Protocol comprised a script that was kept rigorously in all study subjects, (i)
to avoid confounding variables specific to the experimental procedure and (ii) to maintain
the repeatability of the intervention and the reliability of the psychological measures.

The 1st phase, the Arousal Phase [69,74], is a conditioning procedure [119]. With a
duration of 15 min, it aims to modulate arousal or the level of consciousness.

The 2nd phase, the Awareness Phase [121,122], is an expectancy procedure [123,124].
With a duration of 30 min, it aims to modulate awareness or the content of consciousness.

This paper’s Appendix B fully presents the single cognitive behavioral intervention
script.

3.2. Mental Health Profiling

As published in Hipdlito and Martins [49], self-report measures were used in a sam-
ple of 128 neurotypical subjects. The following psychological validated scales were ap-
plied: (i) Abnorme Psychischer Zustinde States of Consciousness (APZ) [84]; (ii) Subjective
Happiness Scale (SHS) [85]; (iii) Mindful Attention Awareness Scale (MAAS) [86]; (iv)
Self-consciousness Scale—Revised version (SCS-R) [87].
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Considering the complex self-regulation relationships [17] found among the con-
structs measured by the Assessment Protocol, our expectations for this research were
solely the following:

(i) To better understand self-regulatory cognitive faculties, like self-awareness;
(if) To deliver a more comprehensive in-depth analysis of mental health functioning [48];
(iif) To transfer this analysis into the neurobiological study of neuropsychiatric disorders.

Thus, the results of this work permitted a general phenomenological evaluation of
the mental functioning of neurotypical subjects. Accordingly, the study proposed the
characterization of distinct profiles, or mental health subphenomes, presented by that
population.

Firstly, and in what refers to as the Intervention Protocol, we used cognitive stimu-
lation [49] to stratify four distinct profiles, or subphenomes, in terms of the constructs of
self and bodily representations. The literature defines cognitive stimulation as an inter-
vention providing general stimulation for thinking, concentration, and memory, usually
in a social setting [129]. In our experiment, specific cognitive states were induced, and
specific cognitive functions were recruited, e.g., declarative memory [130]. The Control
Top subgroup exercised semantic memory during the task, whereas the Experimental Top
subgroup had to exercise cognitive processes associated with episodic memory.

As an intended outcome, this cognitive stimulation generated a more focused,
awake, and aware mental state [131-134]. Secondly, and concerning the Assessment Pro-
tocol, which aimed at mental health profiling, our neurotypical sample was later studied
by four self-report measures. The results of this strategy permitted the adequate profiling
of the sample into four different subtypes or strata. This assessment identified and char-
acterized four discrete mental health functioning subgroups significantly and relevantly.

A hierarchical ranking assured this profiling of the neurotypical young adults of the
self-report measures of the Psychological Assessment. This hierarchical ranking, which
led to the mental health strata, was based on the pertinence of each psychological scale to
evaluate the importance and degree of the mental health constructs we wanted to assess
(Figure 7).
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Figure 7. Neurophenomenological sampling and subgroup identification: Psychological Scales. A
two-axis plot represents the mental health profiling and the four instruments used for the clinical
stratification. The vertical axis represents the constructs of a more self-conscious experience vs. a
less self-conscious experience. The horizontal axis represents the complementary constructs (postu-
lated in this study) of a higher tendency to well-being vs. a lower tendency to well-being.
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The Abnorme Psychischer Zustinde States of Consciousness (APZ) has the highest
weighing since, in our neurotypical sample, it was first intended to identify a state of self-
awareness. Likewise, APZ is the only psychological evaluation in our set of psychological
scales of a state phenome, and, therefore, able to characterize the cognitive functions stim-
ulated by the Intervention Protocol. A state phenome is thus a condition or status at a
particular time characterized by the relative stability of its essential components or ele-
ments [135].

Subjective Happiness Scale (SHS) comes second in what concerns the weighing, as it
was intended, in identifying neurotypical subjects that tend towards a well-being experi-
ence with self-consciousness traits. For this purpose, SHS tries to address, on the one hand,
the personal and the external happiness trait; and, on the other hand, the absolute and
relative happiness traits [47]. Therefore, SHS evaluates a phenome trait.

These two scales (APZ, SHS) best-characterized constructs present in the top phe-
nomes in both Experimental and Control groups (Figure 7) scored higher in the Assess-
ment Protocol.

Mindful Attention Awareness Scale (MAAS) comes third in terms of what concerns
the weighing. The instrument was explicitly used to probe into the pre-reflective self-ex-
perience. This self-experience is essential for a passable state of self-awareness and a stable
self-consciousness trait. Awareness, in a pre-reflective self, seems to be related to a cogni-
tive construct associated with present experiences, which one is aware of without any
further judgment or symbolization. MAAS evaluates a phenome state.

At last, the Self-consciousness Scale—Revised version was used in what concerns the
weighing. The instrument [34] identifies, in our neurotypical sample, a core reflective self-
experience and a core trait of cognition necessary for high-level reasoning and logic. The
reflective self explores one’s past experiences, rationalizing previously processed con-
cepts. As such, SCS-R evaluates a phenome trait.

These two scales (MAAS; SCS-R) best characterize constructs present in the bottom
phonemes in both Experimental and Control groups, which have scored lower in the As-
sessment Protocol (Figure 7).

Finally, after this classification, the self-report measures of the Psychological Assess-
ment, n =92 neurotypical young adults, were stratified into four subgroups.

4. Discussion

The discussion of this experiment comprises the (1.) Stratification of the Neurotypical
Sample and the (2.) Mental Status Examination.

4.1. Stratification of the Neurotypical Sample

Through a cognitive behavioral intervention, a more conscious experience was
aroused. Afterward, the participants were questioned to assess their experience.
The participants were subsequently separated into independent groups:

(a) The experimental group (experimental procedure) (64 subjects);
(b) Control group (sham intervention) (64 subjects).

Then, these two groups were separated by a proportionate stratified random sam-
pling into the Top and Bottom Phenomes, which will contribute to the interpretation of
this pre-molecular screening. This first clinical subtyping permitted a stratification result-
ing in four subgroups: (i) the Experimental Top Phenome; (ii) the Control Top Phenome;
(iii) the Experimental Bottom Phenome; and (iv) the Control Bottom Phenome.

As shown in Hipdlito and Martins [49], these four subphenomes (subgroups) were
considered comparable for age, gender, and BMI, and there is a clear distinction between
the experimental and control subgroups.
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4.2. Mental Status Examination

A standardized and structured clinical interview was made using the following four
psychological scales. This classical mental status examination in a sample of neurotypical
subjects allowed the systematic characterization of the (1) Experimental Top subgroup,
the (2) Control Top subgroup; the (3) Experimental Bottom subgroup; and the (4) Control
Bottom subgroup. This psychological evaluation estimated the (1) process and content of
thought and perception (APZ), (2) mood and affect (SHS), (3) cognitive awareness and
attention (MAAS), and (4) insight and judgment (SCS-R) of the four healthy subgroups.

The (1) Experimental Top subgroup is defined by no alterations in the process and
content of thought and with a conserved perception. The stream and rate of thoughts are
adequate (quantity and tempo), as well as their flowing and rational connection or logical
coherence. There is no exhibited loosening of associations or flight of ideas. Parallelly, the
qualitative properties of thinking and its intensity, salience, and associated emotions are
optimal. No delusions or hallucinations are present. The organization, identification, and
interpretation of sensory information are preserved to correctly and accurately apprehend
the experimental procedure. Henceforth, there are no negative alterations of thought or
perceptual changes. Still, an intense emotional response, specific bodily schema changes,
and meaning alterations are characteristically induced during cognitive behavioral inter-
ventions.

The mood is reported as “happy,” viz., the predominant and prevalent internal/sub-
jective state at any one time. The emotional type is characterized as euphoric and associ-
ated with a deeply felt associated mood. The affect is characterized by neither a depressive
nor anxious dimension. The external and dynamic manifestation of the subjects’ internal
emotional state is described as intense, not labile, and congruent to the global content of
the descriptions after the experimental procedure. Absolute and relative emotions of well-
being are pronounced and defined as stable. Self- and non-self perception of subjective
happiness is evoked. Thus, the subjects in this subgroup balance positive and negative
emotions but also can make a judgment of the overall life quality. This judgment is likely
not comparable to an ordinary sum of the subjects’ latest levels of affect and satisfaction
with life but indicative of an overall affective and emotional perception.

Cognition and, more specifically, the level of consciousness, alertness, and attention
is ideal, i.e., the awareness and responsiveness to the experimental procedure. This sub-
group is characterized by the ability to maintain focus and sustain and appropriately shift
mental attention. Subjects in this subgroup have a higher open awareness of the present,
i.e., the exercise of immediate and short-term memory. The subjects in this subgroup show
elevated private self-monitoring and cognition, targeted with the cognitive behavioral in-
tervention. Hence, they effectively regulate emotionality and attention capacity to present
internal state experiences.

The insight and judgment are highly maintained, as well as high availability and co-
operation with the experiment. The subjects in this subgroup understand their mental
state and are highly aware of their situation. Moreover, they can make reasoned and re-
sponsible decisions to preserve their and others’ well-being. It is characterized by partici-
pants with low impulsiveness and high social cognition and self-awareness. Thus, private
and public self-consciousness is maintained and is stable over time. This mental status
arises from sustained conceptual thought, long-term memory, and the capacity for ab-
straction and interpretation. Hereafter, they present highly developed constructs of self-
reflection and self-concept and effective regulation of internal state awareness, and the
ability of self-presentation and introspection.

This subgroup is thus interpreted as having a highly developed self-awareness,
which is characterized by the progression from the pre-reflective self to reflective phe-
nomenology and then to the autobiographical narrative interpretation [136,137] and high-
level cognition [138]. Phenomenologically, this subgroup described the experiment as an
oceanic boundlessness, i.e., experiencing a deeply felt positive mood and self-understand-

ing.



Behav. Sci. 2022, 12, 381

19 of 45

The (2) Control Top subgroup is characterized by no alterations in the thought pro-
cess and content and a preserved perception. The stream and rate of thoughts are ade-
quate (quantity and tempo), as well as their flowing, rational connection, logical coher-
ence, and associations of ideas. Parallelly, the qualitative properties of thinking and its
intensity, salience, and associated emotions are ideal. No delusions or hallucinations are
present. The organization, identification, and interpretation of sensory information are
preserved to represent correctly and accurately understand the university class’s content,
i.e,, the sham intervention. Henceforth, there are no negative alterations of thought or
negative perceptual changes. Though there is no intense emotional response, bodily
schema changes or meaning alterations are evoked during the cognitive task of attending
a class, as expected.

The mood is also reported as “happy,” viz., the predominant and prevalent inter-
nal/subjective state at any one time. The emotional type is characterized as euthymic. The
affect is characterized by neither a depressive nor anxious dimension. The external and
dynamic manifestation of the subjects’ internal emotional state is described as mild, not
labile, and congruent to the global content of the lesson. Absolute and relative emotions
of well-being are designated and described as stable. Self- and non-self perception of sub-
jective happiness is evoked. Thus, the subjects in this subgroup also balance positive and
negative emotions and can judge the overall quality of life.

Cognition and, more specifically, the level of consciousness, alertness, and attention
is standard, i.e., the awareness and responsiveness to focusing on the class. This subgroup
is also characterized by the ability to maintain focus, appropriately shift mental attention,
and exercise immediate and short-term memory.

The insight and judgment are maintained, as well as the interest in the contents of
the class, i.e., the sham intervention. The subjects in this subgroup understand their men-
tal state and situation and have high social cognition. Moreover, they can make reasoned
and responsible decisions to preserve their and others” well-being. Thus, private and pub-
lic self-consciousness is maintained and is relatively stable over time. Likewise, they pre-
sent highly developed constructs of self-reflection and self-concept, effective regulation of
internal state awareness, and the capacity for self-presentation and introspection.

This subgroup is interpreted as having a high self-consciousness, which can be char-
acterized as having pre-reflective bodily sensations and emotional states in a 1st or 2nd
person interaction with the environment, which can be described as being-in-the-world
or a natural attitude [14,63,139,140].

The (3) Experimental Bottom subgroup is also characterized by no alterations in the
thought process and content and with a still preserved perception. The train of thought is
held, but the rate of negative thoughts is slightly increased (quantity and tempo), some-
what affecting the flowing and rational connection or logical coherence. Still, there is no
pathological loosening of associations or flight of ideas. The qualitative properties of
thinking and the associated emotions are less congruent. Hence, the organization and in-
terpretation of sensory information are less preserved and somewhat affect the experi-
mental procedure’s adequate representation and understanding. Still, no delusions or hal-
lucinations are present. Henceforth, there are no negative alterations of thought or per-
ceptual changes, nor an emotional response evoked during the cognitive behavioral inter-
vention.

The mood is less reported as “happy.” The predominant and prevalent internal/sub-
jective state is characterized as slightly apathetic. The affect is not pathological, but inter-
mittent and has a minor anxious dimension. The external and dynamic manifestation of
the subjects’ internal emotional state is described as marginally labile and somewhat not
utterly congruent with the personal descriptions after the experimental procedure. Scarce
absolute and relative emotions of well-being are expressed, and limited self-perception of
subjective happiness is evoked.

The level of consciousness, alertness, and attention is ordinary, i.e., the awareness
and responsiveness to the experimental procedure. This subgroup is characterized by
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some tendency to inattention and slight difficulties sustaining concentration. Subjects in
this subgroup have a lower open awareness of the present.

The insight and judgment are maintained, but the subjects in this subgroup under-
stand less their mental state and have a lower level of awareness of their situation. Partic-
ipants with some propensity to impulsiveness characterize it, showing lower social cog-
nition and self-awareness. Private and public self-consciousness is maintained but some-
what unstable.

This subgroup is interpreted as having a highly reflective self-experience. Reflective
self-experience is a procedural cognitive process that occurs whenever “one inspects, or
reflectively introspects one’s experience, or recognizes one’s specular image in the mirror,
or refers to oneself with the use of the first-person pronoun, or constructs a self-narrative”
[141]. Therefore, this precedes the content to which self-focus is addressed. In other words,
it is a reflective experience intentionally directed toward conscious thought.

The (4) Control Bottom subgroup is characterized by no alterations in the thought
process and content and a preserved perception. There is no pathological loosening of
associations or flight of ideas, but the qualitative properties of thinking and the associated
emotions are less congruent. Hence, the organization and interpretation of sensory infor-
mation are less preserved, affecting the adequate representation and understanding of the
contents of the university lesson, i.e., the sham intervention. However, as in the other sub-
groups, no delusions or hallucinations exist. Henceforth, there are no negative alterations
of thought or perceptual changes, nor an emotional response evoked during the cognitive
task of attending a class.

The mood is less reported as “happy.” The predominant and prevalent internal/sub-
jective state is characterized as dysphoric. The affect is defined by not pathological but
intermittent and minor depressive dimensions. The external and dynamic manifestation
of the subjects’ internal emotional state is described as slightly labile and somewhat not
wholly congruent with the global content of the lesson. Few absolute and relative emo-
tions of well-being are expressed, and reduced distinctive self-perception of subjective
happiness is evoked.

The level of consciousness, alertness, and attention is average, i.e., the awareness and
responsiveness to focusing on the class. Some propensity also characterizes this subgroup
to inattention and slight difficulties sustaining concentration. Likewise, subjects in this
subgroup have a lower open awareness of the present.

The insight and judgment are kept, but the subjects in this subgroup understand their
mental state and have a lower awareness of their situation. It is characterized by partici-
pants with some predisposition to impulsiveness, presenting a lower social cognition and
self-awareness. Private and public self-consciousness is maintained but slightly less sta-
ble.

This subgroup is interpreted as having a pre-reflective self-experience, embodied and
situated cognition. Pre-reflective is (1) an awareness occurring before and reflecting on
the experience; (2) it is implicit. “An explicit reflective self-consciousness is possible only
because there is a pre-reflective self-awareness that is an ongoing and primary self-con-
sciousness. In other words, the experiential dimension always involves a significant im-
plicit pre-reflective self-awareness” [141]. In agreement with Husserl [139], the “notion of
pre-reflective self-awareness is the idea that experiences have a subjective ‘feel,” a certain
phenomenal quality of “what is like” (a perceptual experience) or ‘what it ‘feels’ like to
have them (bodily sensation).”

Such “first-person experience presents us with an immediate and non-observational
access to ourselves in a (minimal) form of self-consciousness” [141].

From an epistemological perspective, there are two different epistemological self-ex-
periences to be distinguished: pre-reflective and reflective [141]. The dynamics between
pre-reflective and reflective experience and the progression to self-conscious/aware expe-
riences may result in a healthy self-experience. This dynamic will be further explored in
sequential publications and is summarized in Figure 8A.
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Thus, this dynamic is exposed in cognition of the neurotypical self and chronic pa-
thologies [142-144] or neuropsychiatric syndromes, e.g., schizophrenia and autism [145].
Ultimately, self-awareness can be considered a progression (Figure 8B) in a 2-dimensional
axis: (a) unconscious to conscious experience and b) ill-being to well-being [47]. This pro-
gression will also be further explored in sequential publications.
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Figure 8. Sample characterization and neurophenomenology schematics (A) and (B). 2 graphical
representations of the cognition of the neurotypical self are presented. In (A), the different constructs
of self-consciousness are introduced. In (B), self-awareness is shown as a progression in a 2-dimen-
sional axis: (a) unconscious to conscious experience and (b) ill-being to well-being.

As a synthesis of our introduction and obtained results, the self-consciousness trait
is a prerequisite to that progression (Figure 9A). It is postulated that that progression may
result from well-being or eudaemonia in neurotypical subjects (Figure 9B).
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Figure 9. Sample characterization and neurophenomenology schematics (A) and (B). 2 graphical
representations of the cognition of the neurotypical self are presented. In (A), the self-consciousness
trait is shown as a prerequisite to self-awareness. In (B), it is given a conceptual analysis of well-
being.

Finally, as presented in Figure 10 and resulting from our previous analysis, the:

(1) Top phenome of the Experimental group is defined as the “Self Awareness sub-
group”;

(2) Top phenome of the Control group is defined as the “Self Consciousness subgroup”;

(3) Bottom phenome of the Experimental group is defined as the “Reflective Self sub-
group”;

(4) Bottom phenome of the Control group is defined as the “Pre-Reflective Self sub-
group”.
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Figure 10. Mental health subphenomes in a neurotypical sample. A diagram is presented for the
characterization of 4 the mental subphenomes isolated by the Psychological Assessment: i. the Self
Awareness subgroup; ii. the Self Consciousness subgroup; iii. the Reflective Self subgroup, and the
iv. the Pre-Reflective Self subgroup. The neurotypical sample is divided into four functional sub-
groups depending on the psychological assessment scores. A brief description of the mental status
of each functional subgroup is presented.

5. Conclusions

A clinical or pre-molecular screening necessary for efficient molecular biomarker re-
search of neurotypical subjects was proposed. With this study, we primarily aimed to find
distinct mental health profiles of individuals without a neuropsychiatric condition.

It is known that in neurobiological functional response studies [146], i.e., in explana-
tory research, profiles of cognitive functioning, like those found in this study, may show
a homogeneous molecular response.

This functional response has been mainly documented in the neurotypical individual
[147,148]. Therefore, this paper attempted to present the possible inference between cog-
nitive and biological substrates, which the authors will then test.

Initially, the intervention and assessment protocols stratified 128 neurotypical young
adults by a standardized and structured interview using the following scales APZ, SHS,
MAAS, and the SCS-R. This evaluation permitted thus the subdivision into four sub-
groups.

First, the Self Awareness subgroup, which is a mental subphenome characterized not
only by an increased self-awareness with focused attention but also by an augmented au-
tobiographical interpretation with the expression of positive emotions.

Second, the Self Consciousness subgroup, which is a mental subphenome character-
ized by focused attention and the expression of positive emotions.

Third, the Reflective Self subgroup, which is a mental subphenome characterized by
a hyper-reflexive experience.

Forth, the Pre-Reflective Self subgroup, which is a mental subphenome characterized
by a simple and non-reflexive experience.
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Lastly, this analysis permitted the isolation of four mental health strata, or subphe-
nomes, with n =23 each. These four subphenomes present different cognitive characteris-
tics, which might also have distinct molecular expressions. Hence, each of those four men-
tal health subphenomes (totalizing n = 92 neurotypical young adults) may have a distinct
neurophysiology, a discrete molecular fingerprint, and a variate likelihood of developing
a neurological or mental condition.

In conclusion, the following research outline (Figure 11) helps the reader understand
this paper’s sequence and integration into the overall experiment conducted by the au-
thors for the mental health stratification of 128 healthy university students.

Figure 11. Research Outline: Mental Health Stratification Graphical scheme presenting the integra-
tion of this paper in the overall experiment conducted by the authors for mental health stratification
of a neurotypical sample. “Pre-molecular assessment of self-processes in neurotypical subjects using
a single cognitive behavioral intervention evoking autobiographical memory” comprehends thus
the intervention and assessment protocols used in 128 healthy university students.

Outcomes and Limitations

In order not to exceed the findings and to be consistent with the objectives, the con-
clusions of this paper are presented exclusively about the convenience sample. The ob-
served results point only to a simple categorization of mental health states and traits to
avoid clear errors in the statistical generalization process. Consequently, this type of de-
scriptive research must be validated by explanatory research, i.e., a follow-up causalistic
study with a higher sample size and internal validity. This descriptive research is, to a
certain degree, a proof of concept, providing preliminary explanatory assessments and
correlations between self-processes.

In detail, a complete a priori mental health stratification is executed for adequate bi-
omolecular research of a sample of 128 neurotypical subjects. To better separate and iso-
late cognitive strata in neurotypical subjects, an experimental procedure consisting of a
psychological experiment based on a cognitive behavioral intervention was created. The
result was the screening of 4 distinct mental health profiles and an empirical correlation
between complex self-processes.

The mental status of neurotypical subjects is not yet thoroughly investigated for what
was recently published. Hence, this strategy characterized and stratified a neurotypical
sample into four discrete subgroups and explained how self-awareness representations
(bodily, autobiography, proto, and narrative self) would serve as pre-molecular typing.

In this experiment, one of the objectives of our experimental procedure, composed of
two phases (arousal and awareness phases), was to increase positive mood, especially in
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the awareness phase. The sham intervention controlled mainly for attention and concen-
tration; thus, the positive mood did influence the results. However, the distinct self-con-
cept representations present in the four obtained profiles have included positive mood as
an evaluated variable. We consider that positive mood promotes bodily awareness, prin-
cipally if combined with the progressive relaxation used in the arousal phase of the exper-
imental procedure. As an alternative to our protocol, we also believe that progressive
body-scan techniques may be a reasonable procedure that does not manipulate relaxation
while focusing directly on bodily awareness.

Moreover, and to include adequate molecular descriptions to complement this psy-
chological analysis, the acquisition of proteomics data will be provided in further publi-
cations of this experiment. With the data obtained in this paper proving to be a promising
framework and research design, a physiological approach was thus prepared to assess
protein network changes fully.

Henceforth, in a sequential publication, brain protein information by an i silico anal-
ysis is predicted [149]. Later, the total protein profile characterized by capillary electro-
phoresis is foreseen [55]. Finally, it is projected to assess neurobiological processes in sub-
jects without neuropsychiatric conditions by simultaneous immunodetection and
quantification of their neuropeptide and neuroimmune response.

Concerning the pre-and post-treatment comparison of the scores obtained in the
whole experiment, we calculated the difference [T1; TO] for the molecular analysis. The
pre-and post-treatment comparison was not estimated for the psychological analysis, as
it was not intended to study the effect of the experimental protocol on the variables ob-
tained on the self-report measures, i.e., participants being measured on APZ, SCS-R, SHS,
and MAAS before and after the interventions.

Indeed, for the psychological analysis obtained by the self-report measures, what was
intended was to stratify and identify subphenomes of psychological functioning, as this
study was not a clinical trial to address the efficacy of an experimental procedure but ra-
ther a descriptive type of study.

As referred before, the reliability of the cognitive states and traits will be tested by
the measures used in a future publication. The mental status of the participants is main-
tained over time. The mental state’s stability remains similar in the absence of the cogni-
tive behavioral intervention and in the sham intervention used in this experiment since it
is a fundamental nature of a mental state if no external stimulation is given. In the exper-
imental procedure, because there was only a single cognitive behavioral intervention [27],
the modification (or “instability”) of the psychological measures is to be attributed to this
intervention.

Again, note that the psychological variable studied is traces of autobiographical
memory, which is a measure that remains constant in neurotypical individuals. Therefore,
the stability of self-conscious experience is maintained because there were no external
stimuli not adequately controlled or monitored.

As the main conclusion, the problem with such research is that self-conscious expe-
rience in a neurotypical population varies with time and external stimuli if not adequately
controlled. The question is whether there are cognitive and physiologic states and traits
that maintain continuity and remain stable over time.
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Appendix A. Case Report Form (DOI: 10.5281/zenodo.6945708) [150].

MOLECULAR PROFILING IN NEUROTYPICAL YOUNG ADULTS
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MOLECULAR PROFILING IN NEUROTYPICAL YOUNG ADULTS

Subjective Happiness Scale - Escala de Felicidade Subjectiva (SHS)

Desenvolvida por: Sonja Lyubomirsky (1999).

Instrugdes: Para cada uma das seguintes frases, por favor, escolha o ponto da
escala que o descreve de forma mais apropriada.

1  Em geral, considero-me:

2 Comparado COom Os meus pares, considero-me:

3  Algumas pessoas sdao geralmente muito felizes. Apreciam a vida
independentemente do que se passa a sua volta, aproveitando o melhor de
tudo. Como considera essa pessoa?

4 Algumas pessoas nao sdo geralmente felizes. Embora ndo estejam
deprimidas, nunca parecem tao felizes como poderiam ser. Como considera
essa pessoa?
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MOLECULAR PROFILING IN NEUROTYPICAL YOUNG ADULTS

Mindful Attention Awareness Scale - Escala de Conhecimento, Atencéo e
Consciéncia (MAAS)

Desenvolvida por: Kirtk Warren Brown and Richard M. Ryan. Brown, KW. &
Ryan, R.M. (2003).

Instrucdes: Abaixo esta um conjunto de afirmacdes sobre a sua experiéncia
quotidiana. Usando a escala 1 a 6, por favor, indique com que frequéncia tem, ou nao,
atualmente cada experiéncia. Sendo que:

1- Quase sempre; 2- Muito frequentemente; 3- Algo frequente;

4- Algo infrequente; 5- Muito infrequente; 6- Quase nunca.

Por favor, responda de acordo com o que realmente reflecte a sua experiéncia e
ndo o que vocé acha que sua experiéncia deveria ser.

1 Posso estar a sentir alguma emocao e so fico consciente dela algum tempo|
mais tarde.

2 Eu parto ou entorno coisas por descuido, por nao tomar atencao, ou porque
estou a pensar noutra coisa qualquer.

3 Acho dificil permanecer focado no que acontece no presente.

4 Tendo a andar depressa para chegar onde quero ir e ndo dou muita atencao
ao que vou experienciando ao longo do caminho.

5 Tendo a ndo dar conta de sensacdes de tensdo fisica ou de desconforto até
eles me puxarem a atencao.

6 Esqueco-me do nome de uma pessoa logo a seguir a terem-mo dito pela
primeira vez.

7 Parece que estou em “modo automatico”, sem dar muita aten¢ao ao que estou
a fazer.

8 Eu apresso-me de umas atividades para as outras sem lhes dar realmente
atencao.

9 Fico tdo focado no objetivo que quero atingir que perco o contacto com o
que estou a fazer neste momento para chegar a esse objetivo.

10 | Faco tarefas ou trabalhos automaticamente, sem dar atencao ao que estou a
fazer.

11 | Doupormim a ouvir alguém por um lado, mas a fazer outra coisa a0 mesmo|
tempo.

12 | Conduzo para sitios em “piloto automatico™ e depois pergunto-me porque
¢ que la fui parar.

13 | Dou por mim preocupado com o futuro ou com o passado.

14 | Dou por mim a fazer coisas sem lhes prestar atengao.

15 | Eupetisco sem ter consciéncia de que estou a comer.
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MOLECULAR PROFILING IN NEUROTYPICAL YOUNG ADULTS

Abnorme Psychischer Zustaende, Secondary scale: Altered States of
Consciousness - Questionario de Estados Modificados de Consciéncia

(APZ)

Desenvolvida por: A. Dittrich and Mario Simdes (1986).

Instrucdes: Nas paginas seguintes encontra-se uma série de afirmagdes. que podem
ser respondidas com “Sim” ou “Nao”.

Por favor avalie se:

durante o procedimento realizado

fez uma experiéncia correspondente, assinalando com uma cruz [ X ] o “Sim” ou

0 “Nao”.

33

Por favor, observe os seguintes pontos:

1-

Nao tenha medo de responder uma afirmagdo com “Sim”, por talvez pensar
que a sua experiéncia ndo tenha sido “normal”. Muitas pessoas tém sob certas
condigdes experiéncias estranhas, sobre as quais nao falam no entanto com
outras.

Por favor, responda rapidamente e nao deixe afirmacdes sem resposta.
Naturalmente que com estas curtas perguntas nao podem ser consideradas
todas as particularidades de uma experiéncia. Talvez, por isto, algumas nao
correspondam exactamente ao que experimentou. Decida-se mesmo assim, no
caso de cada questdo, da melhor maneira da qual se possa lembrar, se fez ou
nao uma tal experiéncia durante o seu estado de entdo ou, se a sua resposta
tende para “Sim” ou para “Nao”.

Por favor, vire agora a pagina e comece a responder as questdes.
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MOLECULAR PROFILING IN NEUROTYPICAL YOUNG ADULTS

Escala Secundaria Estados Modificados de Consciéncia (APZ)

SIM NAO

Sons e ruidos soavam de modo diferente do que usualmente.

O tempo passava mais depressa do que habitualmente.

SRS S ]

Qualquer pensamento sem importancia nao me “saia da cabeca™.

Tive consciéncia de que atras do meu “Eu” habitual se escondia um outrg
“Eu”.

O chao, sobre o qual estava, parecia oscilar.

Tinha um zunido nos ouvidos.

Nao me podia lembrar do que havido acontecido duas horas antes.

0 A & W

Tinha o sentimento vago de que comigo ia acontecer uma coisa importante.

Partes do meu corpo pareciam nao me pertencer mais.

10

Tinha a impressio de que os meus membros eram maiores do que
habitualmente.

11

Eu estava convencido de ja ter vivido a mesma situacao.

As coisas ao meu redor tinham outro odor que normalmente.

13

Estava cansado e esgotado, porém ao mesmo tempo completamente
acordado.

14

Parecia-me que ja tinha sonhado o que estava a viver no momento.

15

Relacdes estranhas entre factos em si distantes uns dos outros tornaram-se
claras para mim.

16

17

Tinha dificuldades em distinguir entre 0 que eu imaginava € o que eu na
realidade vivia.

Nao sabia mais onde estava realmente.

18

Tinha a impressdao que podia pensar mais depressa e com mais clareza do
que habitualmente.

19

Vinham-me tantos pensamentos a ideia que ja nao conseguia ordend-los.

20

Eu estava extremamente acordado e supersensivel.

21

Tinha a impressao de que tudo o que se passava a minha volta se relacionava|
comigo.

22

Tinha a impressao de que ja ndo podia mais controlar os movimentos do mey
corpo.

Sentia-me influenciado pela corrente elétrica, raios ou hipnose.
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The Self-Consciousness Scale (Revised version) - Escala de Autoconsciéncia — Revista
(SCS-R)

Desenvolvida por: Scheier, M. F., & Carver, C. S. (1985).

Instrucdes: Por favor responda as seguintes questdes sobre si mesmo. Usando a escala abaixo,
refira de que maneira as questdes representam a sua vivéncia pessoal. Sendo que:

3 =Muito semelhante a mim; 2 = Algo semelhante a mim;

1 =Pouco semelhante a mim; 0 = Nao semelhante a mim.

Por favor, seja honesto tanto quanto consiga, e tente que uma resposta nao influencie outra
resposta. Nao ha respostas certas ou erradas.

1 Eu estou sempre tentando-me entender.

(8]

Eu preocupo-me com o meu estilo de fazer as coisas.

Eu levo tempo para vencer a minha timidez em situagdes novas.

Eu penso muito sobre mim mesmo(a).

Eu preocupo-me com a maneira como me apresento.

Eu frequentemente “sonho acordado(a)” comigo mesmo(a).

E dificil para mim trabalhar quando alguém me observa.

Eu nunca me analiso ou questiono.

O | 9 & L K| W

Eu fico envergonhado(a) muito facilmente.

10  Eutenho consciéncia do meu aspecto.

11  Para mim é facil falar com desconhecidos.

12 Eu geralmente estou atento aos meus sentimentos.

13 Eu geralmente preocupo-me em causar uma boa impressao.

14  Eu constantemente penso sobre as razdes das minhas acdes.

15  Eufico nervoso(a) quando tenho de falar em frente de um grupo de pessoas.

16  Antes de sair de casa eu verifico como esta a minha aparéncia.

17 Em algumas situagdes eu distancio-me (mentalmente), para me poder
analisar de forma objetiva.

18  Eu preocupo-me com o que os outros pensam de mim.

19  Eudou-me rapidamente conta das minhas mudancas de humor.

20  Eu geralmente estou consciente da minha aparéncia.

21  Eu consigo dar-me conta do modo como a minha mente trabalha quando
estou a resolver um problema.

22  Grandes grupos de pessoas deixam-me nervoso(a).
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Questionario Geral — Avaliacio clinica semiestruturada

Codigo da amostra: Data da amostra:

1. O dador concorda ser contactado no futuro, caso seja necessario obter
novos dados clinicos?

CSim  Nao Se sim, contacto telefonico/e-mail:
Naturalidade:
2. Género
CFeminino Masculino

3. Raca/Subgrupo populacional
CCaucasiana Negra Asiatica Cigana
Outra; Qual?

4, Més e Ano de Nascimento de

5. Dados Biométricos
Altura: Peso:

6. Atividade Fisica
Como passa a maior parte do seu dia?

CSentado na maioria das vezes P¢ a maior parte do dia, sem grandes deslocagdes

CAndar a pé com algum peso Esfor¢ofisicointenso

Que tipo de exercicio faz no seu tempo livre?

CNenhum Atividade fisica oudesporto casual
CAtividade fisica regular, varias vezes por més Tempos de treino diversos por semana
7. Tabaco
Fuma ou fumava?
CDiariamente Ocasionalmente Nunca
Quantidade didria (cigarros por dia): Em que idade comegou a fumar:

Em que idade deixou de fumar:

8. Alcool
Consome alcool:

CDiariamente Ocasionalmente Nunca

Quantidade didria (especificar bebida e nimero de copos por dia):

Em que idade comegou a beber: Em que idade deixou de beber:
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MOLECULAR PROFILING IN NEUROTYPICAL YOUNG ADULTS

9. Procedimento efetuado neste estudo

Compreende o significado de Estado Modificado de Consciéncia? Sim g ouNao o

T Por experiencia/vivéncia pessoal? Sim g ouNao o

Com que frequéncia é sujeito a Estados Modificados da Consciéncia?

Que actividades pratica para induzir estes estados?

0 Meditagao o Yoga o Actividade Fisica
o Sonho Licido o Etnomedicinas O Artes
o Outras Actividades O QUAIS?. et e

Compreende o significado de Auto-Consciéncia? Sim o ou Nao o

T Considera o procedimento a que foi sujeito o tornou mais auto-consciente? Sim g ou
Naono

Compreende o significado de Felicidade? Sim o ou Nao o

T Considera que vivenciou um estado de Felicidade associado no procedimento que foi
sujeito? Sim o ou Nao o

T Considera o procedimento a que foi sujeito o possibilitou de vivenciar um estado e
traco de consciéncia que lhe pertence intrinsecamente? Sim o ouNao o

Compreende o significado de Peak Experiences? Sim o ouNao O
T Por experiencia/vivéncia pessoal? Simg ou Nao o

T Considera que vivenciou uma Peak Experience no procedimento que foi
sujeito? Sim o ou Nao o

Compreende o significado de Relacao Médico-Doente? Simo ou Nao O

T Considera o procedimento a que foi sujeito possa ser importante na Relagdo Médico-
Doente? Sim o ouNao o
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MOLECULAR PROFILING IN NEUROTYPICAL YOUNG ADULTS

10. Medicamentos que toma habitualmente:

Medicamento

Dose (Facultativo)

Inicio do tratamento (més/ano)

1. Indique as doencas que lhe foramdiagnosticadas:

Doenca

Diagn éstico (meés/ano)
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Appendix B (DOI : 10.5281/zenod0.7125291) [151].

The single cognitive behavioral intervention script comprises the 1st phase, the
Arousal Phase, and the 2nd phase, the Awareness Phase.

1st Phase, The Arousal Phase

Close your eyes... Feel good and quiet with your eyes closed... Offer this moment to be with
you fully... In silence... In peace...

Breathe deeply...

Hold your breath for a few moments...

Let go of the air slowly... And relax...

Once again...

Breathe deeply, feeling comfortably pleasant... Moreover, loosen the tensions of your body...

Relax... Now breathe deeply... Moreover, feel comfortably safe...

Comfortably protected... Release the air slowly through your nose...

Um.

What a pleasurable feeling to become aware of the air that enters and nourishes your body.

Your body is all nourished by this clear, comfortably healthy air that oxygenates your body
and emotions.

Feel your body now.

Imagine a light, your favorite color...

Wrapped by a cloud in the form of soft cotton filling your body.

Um! Feel this colorful cloud filling your feet.

Become aware of your left foot... Relax it.

Become aware of your right foot... Relax it.

Now let this soft, colorful cloud fill your legs...

Relax your left leg.

Relax your right leg...

This feeling of relaxation also continues by your belly... Relax your abdomen...

Relax your heart...

Relax your arms... Hands... Fingers...

Breathe once again deeply...

Feel your body relaxed...

Relax your posterior region; your back feels filled with this colorful cloud...

Your body is relaxed, relaxed.

Take it, take it, light.

How nice to enjoy being light?

Moreover, this colorful cloud continues to increase...

Gently filling your face.

Unwinding all your face.

Your face, your mouth... Relax your tongue inside your mouth... Relax your eyes... Relax your
forehead... Your nose...

The air comes in with great fluidity now...

Relax your ears...

Um! What a nice feeling to relax all your hair...

Gently filled by this little colorful cloud, touching all your head...

Um... That feels comfortably healthy

Comfortably nice...

Comfortably in peace...

In peace.

(pause)
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2nd phase, the awareness phase

Lightness, delicacy... Well-being is with you now...

You feel so light, so light, so soft that you are...

In pleasant situations of your childhood.

It could be a day with your old friends at school... Or who knows... Your neighbors...

A great joke that amused you and made him smile joyfully!

You are in the moment now.

Maybe a day of partying...

A long-awaited party, or maybe a party in your town, or a party at school...

You see nice, fun things going on at this event... It is so good to be there...

Um!

Furthermore, that person who was always with his family... It could be an aunt who liked it
so much... Who knows, a friend of your mother’s... Or maybe a neighbor who talked about funny
things or gave him incredible moments... Or some fantastic gift.

It is a birthday. It may have been yours or a friend’s... A birthday party...

Um!

That piece of cake! They sing congratulations... The games with the little friends... The noise
of the voices of adults and children as a song...

The birthday table... The sweets... The cake!

Oh! The piece of birthday cake...

What a delight! Was it chocolate? Was it a fruit? What was your favorite cake? And present...
What is the gift from your childhood you liked?

What would you like to play with and with whom?

What about the tv? Which cartoons would you most like to watch?

And the movies... And the series?

What about school? Do you remember when the day you started reading?

The pleasure of putting the little letters together and understanding what they were saying?

What about the break? What would you like to do at halftime?

What about the school snacks?

What about the teacher you admired the most? What did you think was beautiful at school?

A special poster? A special tree? A room? A corner of the school where he felt good...

What about your friends at school? What you talked about... I would be thrilled.

Moreover, what did you learn? What was the theme of the school you liked to know?

What about the study visits? Where was the best? What was interesting there?

And the games... The singing inside the tour bus... So much joy on this journey...

What about your favorite food?

Um! Remember that tasty ice cream that made you grow mouthwatering?

Or that sweet guy who adoptees! He savored every pleasant moment of his childhood.

(pause)

What about nature? Have you ever played with the rainwater? Or have you ever showered in
rainwater? Furthermore, play with the flowers and the insects...

And some pet of yours or a friend... A cat... A dog... A little bird

Oh! Furthermore, the ladybugs, when they appreciate it near us... Butterflies...

Anyway... Your favorite toy when you were a kid... Moreover, his nickname made him angry,
but he knew that whoever called him that was because, deep down, he loved him so much.

Moreover, when he was sick, someone took care of him with much pampering... Soap or a
particular food that day...

And parties like Christmas... Did you believe in Santa Claus?

Did you write him letters? Was there exceptional food on Christmas day? Family reunion?

What about other essential parties in your childhood? Feel all these positive memories of your
childhood... Be there now... Let your memories come up...

With images... Sounds... Body sensations... Smells...

All! Relating his childhood to phases of joy.
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Allow this pleasurable feeling to pack your body and emotions now...

Breathe for a moment and visualize a colorful, beautiful, crisp picture representing your child-
hood! Your happy phase! Keep this happy childhood phase inside you...

And...

whenever you remember a scene from your childhood... In the happy phase... I will have a
sense of well-being... And happiness.

(repeat pause three times this sentence, and whispering last time)

Moreover, now breathe deeply.

Release the air slowly...

You are a teenager now.

A teenager...

Look at your teenage body...

What was the style of that time? The kind of clothes I would like to wear...

If you are a man, your favorite pants, the clothes you are cutest with, your sneakers... Did you
use anything else noteworthy?

What did you do with your physical appearance to feel better... More beautiful?

Moreover, if you are a woman. What did you wear that you liked very much? The necklaces,
earrings, haircut, make-up, lipstick, shadow, and unique way of feeling like a teenager.

What about the changes in the body? Stop being a girl or a boy and feel like a man or a woman?

How did you feel about growing up? And the compliments... He is already a boy. A girl...

What about your friends? What about your class?

When did you start going out alone? Where were you going?

Are you hanging out with your colleagues? With friends?

Go to the movies? Watch movies on the net?

Games on the net?

Moreover, the messages sent?...

Furthermore, the first kiss or kiss that you missed...

And that special boy... Or that special girl in your life.

And the pleasant memories of this phase...

And the school? What was good?

New interests?

And your projects... Your desires...

And the parties with the friends of the class... Extraordinary pranks that just remembering
makes you want to laugh... What you had that caught other people’s attention... Your smile... Your
look... The way he spoke... Their way of dialoguing... What was his strength?... Yes, it had an ex-
traordinary way of being... Feel that moment... This moment...

Furthermore, the songs I spent hours singing... The clips of your songs...

And your dreams awake... Thought about being admired by many people? Conquer the love
of your life/ have the car of your dreams? Have a fantastic future with your way of being... Magical
solutions to all problems...

Savor and intensify your imagination in everything that relates to your youth in happy mo-
ments... Generally, they are significant situations for you... Furthermore, that is nice to remember
at this time... Get involved in your happy youth phase... See the colors of this phase... The smell...
The special people for themselves, the sounds of this era... Experience.

Remember this phase of happy youth now...

Moreover, know that every time you remember a positive memory of your happy youth... Im-
mediately, a sense of well-being will occur... At any time in his life.

(repeat pause three times this sentence, and whispering last time)

Breathe deeply and allow this phase of your happy youth to be within you.
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(pause)

Breathe deeply again... Feel that you are in a new phase of your life.

It is an adult being.

Go to positive memories of this phase of your life...

Look at the dreams you have managed to fulfill...

Study to a certain level... The effort this has caused you...

Take responsibility... Yes, because being an adult is to walk with its objectives with independ-
ence and determination.

See your skills and skills... What is suitable to do... A drawing, a painting, a dissertation,
poetry, writing...

Your significant achievements in your life...

The conclusion of the bachelor’s degree...

What most positively marked this stage of completion of studies...

Your marriage or marriage with someone who believed it could make you happier... Your
professional side... His accomplishments in the work that made him happy...

A compliment was received... An adult achievement...

A walk... Amovie... A book... A scene... The birth of a future son... The acquisition of an object
after much idealizes a car or setting up a house... A project carried out.

Real friends... Which makes you feel happy...

The encounter with the family...

A day of well-being with friends...

A party... A diversion...

A wake-up after a deeply well-slept night...

The savor of life... A sunset... A walk... A dance... Listen to a particular song... Feel at peace!

See a great friend... The motivation of a special meeting with someone affectionately special to
him...

Being entire with you at any given time... The flow with you...

Alternatively, if you love... To be pleased with your own company... To learn something new...
The curiosity of life...

Being in a relaxing place... It can be on a beach, a field, a mountain, or perhaps in a place
created only by you.

Savor this place...

Feel... The smell of clean clothes... Wet earth smell... The smell of a perfume that is special to
him... The scent of the morning in the spring... The fragrance of your favorite flower...

Moreover, colors that make you sound... Feel your blue... Or it is yellow... Who knows the
red... Feel your favorite color and the well-being that it provides you... Alternatively, see the objects
you admire... A painting, a poem, a photograph, a city... Images that provide your well-being...

And your favorite songs... The sound... The melody... The lyrics and musicality...

Your relationship with nature... The time well lived in contact with nature... A beach, a lake,
a mountain... A garden...

A moment when you felt that his duty was fulfilled... Managed to finish a task or project that
wished very much... Something simple, like riding a mobile with the instructions or making a recipe
for a cake that worked... Or even something more elaborate like organizing a meeting, learning a
language... Computer science... The welfare of overcoming obstacles.

Anyway, rescue your positive memories from being an adult.

Give yourself at this moment with all the visual, synesthetic, auditory, and taste... Entirely
to the pleasure of being an adult...

Furthermore, immediately, a sense of pleasure and well-being will come to you every time, a
reminder of your phase of being a happy adult.

(repeat pause three times this sentence, and whispering last time)

Breathe deeply...
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Now he is a person who already has a good life trajectory.

You have experienced many things in life.

What have you learned positively in the latter?

What did you accomplish in life that gave you pleasure?

How can you enjoy your time with greater creativity?

Have you learned it?

What positive challenges do you still want to achieve?

Determine that from now on, you will be a more positive person in life.

What do you want to leave as a landmark here on earth with your experience?

Which people let your heart smile?

What makes you feel good?

See your life project for everyday life.

Let it be simple, but that it means meaning to you.

Feel happy that life gives you the happiness of being alive.

Feel light and happy to have continued your trajectory so far... That will continue.

Breathe deeply and experience fully and healthily this phase of maturity in which you are.

And... Know that every time you remember this current phase of yours, your positive memo-
ries of your wisdom will provide you with serenity and well-being.

Live it deeply...

Breathe deeply... Let this well-being inside you.

And... Once again, breathe deeply...

Create a picture where you can be represented with positive memories of your childhood, ad-
olescence, and adulthood...

This painting is your production... He is precious... It is a unique example in the world ... It
Is your positive life trajectory.

This picture has a pleasant smell, sounds that reach your ears well, images that delight your
vision, and a texture that makes you suitable for the body.

Place this painting in a place that is very special to you.

Now give your painting a name. And remember... Every time you visit this picture of your
positive memories, a pleasant sense of well-being, peace, serenity, and stillness will involve your
whole being.

View your frame again.

From your positive memories... Moreover, feel the lightness of being, in peace and serene...

Breathe deeply

(pause)

Once again, visit your positive memories framework... Moreover, feel comfortably happy.
Breathe deeply...

(pause)

The time has come to return to the here and now...

I am going to count from 1 to 3...

Moreover, by reaching three, you will open your eyes with a sense of peace, harmony, and
happiness.

Furthermore, every time the positive memories of your life trajectory appear, you will feel
comfortably happy, at peace, and healthy.

1. Become aware of your breath.

2. Tome awareness of your body. Move your feet, your hands, your head. Take a vague un-
derstanding of my voice... Of the noises around...

3. Soft and slowly open your eyes, squirt the whole body... Stretch... Feeling here and now, in
this room, in the city... Here and now! Having in itself the feeling of well-being and happiness!
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