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background
Mental suffering involves cognitive, behavioral, and emo-
tional aspects, which can manifest explicitly or remain 
implicit. The use of different clinical tools may allow the 
collection of information deriving from different channels. 
In the field of clinical psychopathology, there is scientific 
evidence regarding the use of psychophysiological param-
eters to identify emotional conditions characterized by hy-
perarousal or hypoarousal and thus favor the differential 
diagnosis.

participants and procedure
Our work describes two case studies demonstrating that 
a multidimensional assessment can comprehensively help 
the differential diagnosis.

results
The first case concerns a  child (9 years old) brought to 
an assessment for behavioral disorders. The psychologi-
cal tests highlighted irritability and mood alteration as 
prevalent concerning the behavioral manifestations (out-

bursts of anger, etc.). Additionally, a psychophysiological 
evaluation confirmed the depressive state characterized 
by a condition of psychophysical exhaustion. The second 
case concerns a girl (14 years old) diagnosed with major 
depressive disorder by a psychiatrist who treated her with 
psychotropic drugs. The antidepressants worsened her 
symptoms to the point of being the cause of suicidal at-
tempts. The multidimensional evaluation documented the 
presence of hyperarousal at an emotional and autonomic 
level, a characteristic known in the literature to be a pre-
cursor of suicidal ideation.

conclusions
These case studies represent clear examples of how only 
a  multidimensional assessment can describe the entire 
suffering of the person and support their health through 
a personalized intervention.
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Background

The multidimensional approach to clinical psychol-
ogy and psychopathology consists of the collection 
of data from different response systems, such as 
cognitive-verbal, behavioral-motor, and emotional-
psychophysiological (Falkenberg et al., 2012). Specif-
ic tests and questionnaires can describe the patient’s 
suffering at a subjective level. Furthermore, the clini-
cian can use structured or unstructured interviews as 
well as clinical observation settings to collect more 
information about the person’s life history and iden-
tify signs and symptoms of psychopathology (facial 
expressions, posture, gestures, tone of voice, prox-
emics, etc.). The emotional and psychophysiologi-
cal dimension is the most challenging to study, as it 
represents implicit aspects difficult to objectify. One 
of the possible types of analysis of the emotional-
psychophysiological response is the “psychophysi-
ological evaluation” or “psychophysiological pro-
file” (which can differentiate the “stress profile” or, 
conversely, the “relaxation profile”), which can be 
part of the multidimensional diagnosis (Fuller, 1979). 
The psychophysiological evaluation allows the collec-
tion of information deriving from physiological indi-
ces (i.e., muscle tone, heart rate, skin conductance or 
electrodermal activity, peripheral temperature, respi-
ratory rate) linked to the complex response to stress 
and, more generally, to the activity of the autonomic 
nervous system (ANS) (Öhman et al., 2000; Sarchia-
pone et al., 2018). More specifically, the psychophysi-
ological evaluation detects the activity of different 
physiological parameters, including (1) surface elec-
tromyography of the frontalis muscle (sEMG), whose 
electrical potential can be detected using two ac-
tive electrodes positioned 1 cm above the lining of 
the eyebrows with the pupils and a reference in the 
center of the forehead; (2) heart rate (HR) and inter-
beat interval (IBI), with the detection of the electrical 
potential of the heart muscle with the bipolar junc-
tion. Particular analysis of the R-wave time intervals 
(R-R intervals) allows the definition of heart rate 
variability (HRV). HRV corresponds to the sympa-
thovagal balance, which is the reflection of the domi-
nant branch of the ANS (sympathetic or parasympa-
thetic). In other words, if a particular HRV value (i.e.,  
LF/HF ratio) is low, it reflects parasympathetic domi-
nance (typical of “tend-and-befriend” behaviors). 
In contrast, when the ratio is high, it may indicate 
sympathetic dominance (typical of fight-or-flight 
behaviors) (Pruneti et al., 2023a; Shaffer & Meehan, 
2020; Shaffer et al., 2014). Then, other physiological 
parameters may be: (3) peripheral temperature (PT), 
measured by applying a thermistor to the base of the 
thenar eminence of the non-dominant hand; (4) skin 
conductance – level and response (SCL/SCR) – which 
is recorded by letting a light electric current pass be-
tween two electrodes located on the last phalanx of 

the fingers of the dominant hand, and, (5) respiratory 
frequency and amplitude (RF/RA) (Sarchiapone et al., 
2018). The psychophysiological recording is divided 
into several phases to monitor the level of arousal at 
rest, under induced stress, and in the phases in which 
the subject is required to relax to restore baseline val-
ues (Fuller, 1979). The main purpose of the evaluation 
is to verify how maladaptive the psychophysiologi-
cal balance appears to be, based on the following ob-
servations of one or more parameters: (1) high level 
of autonomic arousal in the rest phase; (2) abnormal 
amplitude of the stress-induced response during the 
stress phase; (3) slow, unstable, or absent values dur-
ing the mental stress phase; (4) slow, unstable, or 
absent recovery of the values during the post-stress 
phase; (5) slow, unstable, or absent recovery of the 
values in the recovery phase (Pierini et al., 2013).

Numerous studies have documented specific con-
figurations of physiological indices related to psy-
chopathological disorders (Sudol &  Mann, 2017). 
The presence of patterns linked to anxiety and depres-
sion was described for the first time in Lader’s (1975, 
1983) research and then confirmed by Stegagno and 
Palomba (1994; cf. Stegagno, 2008) as well as by more 
recent studies (Bonnet & Naveteur, 2004; Falkenberg 
et al., 2012). For instance, while the anxious syndrome 
is characterized by high levels of heart rate, muscle 
tone, electrodermal activity, and a decrease in periph-
eral temperature, the depressive syndrome shows 
high levels of heart rate and muscle tone but a  low 
level of electrodermal activity (Pruneti et  al., 2014, 
2016). However, in some cases, anxious hyperarousal 
can also be observed in depressive-type behavioral 
manifestations (Byrne, 1975; Falkenberg et al., 2012), 
which may represent a risk factor for suicidal ideation 
(Fraguas et  al., 2007). Moreover, similar conditions 
are typical of depressed patients in whom the hyper-
arousal is explained by recent and highly stressful or 
traumatic events (Pruneti et  al., 2011) or activating 
drugs (i.e., antidepressants) (Le Noury et al., 2015).

The use of clinical psychophysiology in psycho-
pathology can provide valuable insights for clinical 
psychology. Multidimensional assessment, including 
a psychophysiological profile, can aid in the formu-
lation of psychological diagnosis and differential di-
agnosis. Nonetheless, in recent years there has been 
an increasing emphasis on evidence-based practice 
in psychology (Bornstin, 2017). Moreover, little at-
tention has been paid to applying the principles of 
evidence-based practice to the phase of psychological 
assessment, even though it plays a crucial role in the 
treatment selection and prognosis in various contexts 
(research, forensics, behavioral health, risk manage-
ment, health settings, neuropsychological deteriora-
tion and recovery, personnel selection and placement 
in organizational settings, etc.) (Bornstein, 2017). 
Nevertheless, multidimensional assessment in devel-
opmental age is even more rarely applied in health-
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care contexts (Dormal et al., 2021). To our knowledge, 
there have been no studies investigating the useful-
ness of multidimensional assessment, including the 
psychophysiological profile, in formulating differen-
tial diagnoses for developmental age. In this first such 
study, the objective is to describe two clinical cases in 
which the multidimensional evaluation offered fun-
damental clinical elements for the correct diagnostic 
classification. Our research proposes that it paves the 
way for future studies on large populations of devel-
opmental-age patients to support our goal.

Case study 1

Case history

M. is a 9-year-old boy who lives with his mother, her 
new partner, and the children born from this rela-
tionship. His parents separated when he was 3 years 
old. The father created a new family as well. M. is de-
scribed as lively but slightly hyperactive. The parents 
define him as a  more mature child than his peers, 
referring to his intellectual profile, functioning, and 
autonomy (for example, he sometimes looks after his 
little brothers). Both parents complained that man-
aging the child has been difficult since their separa-
tion, which then worsened with the attendance at 
primary school, in which rules, respect and impulse 
control are considered necessary for adequate inclu-
sion in the classroom context. The parents describe 
the frequent reports from teachers, who complain 
about poor adherence to the rules (e.g. “He gets up”, 
“He speaks”), as well as irritated reactions character-
ized by impulsiveness towards some classmates (“He 
throws his class-mates to the ground”, “He throws 
stones”, etc.). His mood is often characterized by ir-
ritability (from which fits of anger and aggressive 
behavior frequently arise) but also by “boredom”, al-
ternating with restlessness and states of “shut down”. 

Considering the minor age, it was deemed ap-
propriate to exclude, first of all, the presence of any 
cognitive alterations typical of certain disorders fre-
quent in developmental age. Subsequently, the emo-
tional and behavioral dimensions were better investi-
gated through tests and questionnaires as well as the 
psychophysiological evaluation.

Measures

To investigate the presented symptoms and conduct 
an accurate diagnostic classification, the following 
clinical psychological assessments were administered.

The Wechsler Intelligence Scale for Children-III 
(WISC-III; Italian version: Orsini &  Picone, 2006) 
evaluates the intellectual ability of subjects aged 6 
to 16  years and 11 months. The WISC-III includes 

thirteen subtests. Five subtests contribute to the cal-
culation of the Verbal Intelligence Quotient (VIQ) 
(Information, Similarities, Arithmetic Reasoning, 
Vocabulary, and Comprehension), and the other 
five to the calculation of the Performance IQ (PIQ) 
(Completion of figures, Cipher, Reordering of figu-
rative stories, Drawing with cubes, and Reconstruc-
tion of objects). There are also three additional sub-
tests (Symbol Search, Digit Memory, and Mazes). 
The child’s performance is then summarized in three 
scores that provide an assessment of intellectual abil-
ities: the VIQ is given by the sum of the weighted 
scores of 5 verbal subtests; the PIQ is given by the 
sum of weighted scores of 5 performance subtests; 
and the Total IQ (TIQ) is given by the combination of 
scores on the verbal and performance subtests.

The Child Behavior Checklist (CBCL/4-18; Achen-
bach, 2001) is a developmental assessment tool useful 
for assessing behavioral and emotional problems in 
children and young people between 4 and 18 years 
old. The CBCL/4-18 is made up of a series of questions 
designed to be completed by caregivers, as they eval-
uate the child’s behavior in different areas to provide 
a total score, one aimed at Internalizing problems and 
one referring to Externalizing problems. The Anxiety-
Depression, Withdrawal-Depression, and Somatic 
Complaints sub-scales refer to Internalization, and 
the Rule-Breaking Behavior and Aggressive Behav-
ior sub-scales refer to Externalization. Summing the 
scores of the two scales, along with supplementary 
sub-scales (i.e., Social Problems, Thinking Problems, 
Attention Problems, and Other Problems), contributes 
to the total (T) score. The results are evaluated based 
on the T scores (range: 50-100), which indicate the 
standard deviation compared to the reference mean 
(a T score above 70 indicates the presence of a  sig-
nificant problem in the relevant area evaluated, and 
a  score between 65 and 70 corresponds to the pre-
clinical range). 

The Depression State Scale (DSS; Pruneti et  al., 
2001; Pruneti &  Guidotti, 2021) allows the descrip-
tion of states of mental suffering linked to anxiety, 
depression, and alteration of the child’s interpersonal 
functioning. There are three subscales (Anxiety, De-
pression, and Interpersonal Relationships) and five 
factors (depressed mood, low self-esteem, difficulties 
in the school context, social withdrawal, and somatic 
symptoms). The cut-offs for males are as follows: 
anxiety = 5.88 (range: 0-24), depression = 7.94 (range: 
0-30), problems in interpersonal relationships = 6.77 
(range: 0-30), and total = 20.57 (range: 0-84). 

The Big Five Questionnaire – Children (BFQ-C; Ital-
ian version: Barbaranelli et al., 1998) provides an as-
sessment of personality divided into five dimensions 
(the Big Five; DeYoung et al., 2016) which are: consci-
entiousness (autonomy, order, precision, and respect 
for rules and commitments), extroversion/friendli-
ness (concern and sensitivity for others and their 
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needs), emotional instability (feelings of anxiety, 
depression, discontent or anger), energy (creativity, 
enthusiasm, assertiveness, and self-confidence), and 
openness (cultural interests, creativity, and interest 
in other people and cultures). The questionnaire in-
cludes 65 items and includes a version for the child 
and one for his parents/teachers. For both versions, 
the raw score is converted into T points where the 
normal range falls between 45 and 50. 

The Psychophysiological Stress Profile (PSP; Fuller, 
1979) is a  psychophysiological evaluation in which 
a continuous recording over seven phases (Baseline, 
Objective stress [Stroop test], Recovery, Objective 
stress [arithmetic calculation], Recovery, Subjec-
tive stress [completion of Sack’s phrases], Recovery) 
of the following psychophysiological parameters is 
made: (1) surface electromyogram (sEMG), (2) skin 
conductance (SCL/SCR), (3) heart rate, inter-beat in-
terval, heart rate variability (HR/IBI/HRV), (4) periph-
eral temperature (PT). Values are considered normal 
at rest if they fall between 1.7 and 2.5 μV for sEMG, 
2.2 and 6 μS for SCL-SCR, 31 and 32 °C for PT, 60 and 
90 bpm for HR, and values of 1.2 and 2 for HF/LF ratio 
of HRV (Cacioppo et al., 2010). 

results

Although no elements emerged that were indicative 
of the possible presence of a  neuro-developmental 
disorder affecting cognitive functioning during the 
interview with the parents, an intelligence test was 
still administered to fully exclude a possible cognitive 
impairment. The scores deriving from the WISC-III  
described an intellectual profile that fully falls within 
the ranges considered typical for age, with good ho-
mogeneity in the performances belonging to the VIQ 
(= 104) and the PIQ (= 117). Only for the scale Digit 
Memory was a low score (equal to 6) recorded. This 
aspect may indicate moderate difficulty in maintain-
ing adequate levels of concentration or a  possible 
overload of short-term memory and verbal work at-
tributable to emotional alterations.

Subsequently, to better describe the emotional-be-
havioral problems reported by the parents at the in-
terview, the father filled in the CBCL/4-18, which re-
turned scores above the clinical cut-off (= 70 T points) 
in two of the global scales (total = 74 and External-
izing = 74), although a score at the limits of clinical 
significance (= 69) also emerged in the Internalizing 
one. In particular, the sub-dimensions linked to inter-
nalizing problems highlighted slight anxious arousal 
and behavioral alterations attributable to a depressed 
mood accompanied by somatization (Anxiety-De-
pression = 69; Withdrawal-Depression = 66; and So-
matic Complaints = 67). The sub-dimensions linked 
to externalizing behavioral problems described the 
tendency to break the rules (= 66) and to adopt an 

aggressive attitude (= 72). Furthermore, slight devia-
tions from the norm can be observed regarding dys-
functional behaviors in the social sphere (= 67). 

The involvement of emotional and behavioral as-
pects was confirmed by the DSS, which documented 
the presence of an anxious state (score = 14/24, nor-
mative value = 5.88) accompanied by a modest altera-
tion in mood (score = 18/30, normative value = 7.94), 
probably oriented towards both depression and irri-
tability, with repercussions on an interpersonal level 
(score = 16/30, normative value = 6.77). 

The PSP made it possible to obtain more informa-
tion regarding the psychophysical state of the child as 
it described a condition characterized by hypoarousal 
in resting conditions. Values above the typical ranges 
were only found for muscle tension, which was sig-
nificantly high (6.23 µV at rest, 12.80 µV under stress; 
in this regard, the child reported frequent headache 
attacks, probably of the tension type). Although the 
skin conductance value (0.90 µS at rest) increased sig-
nificantly under stress, it only reached the value of 
2 µS, which is at the limit of normal. Furthermore, an 
incomplete recovery of the baseline values emerged. 
Significantly higher values also for heart rate were 
observed in conditions of subjective stress (88 bpm) 
(75 bpm was recorded at baseline). Lastly, the HRV 
spectral analysis defined the sympathovagal balance 
by calculating the LF/HF ratio, confirming a condi-
tion characterized by low arousal in all phases of the 
psychophysiological profile carried out (LF/HF ratio 
stably remained below the parameter of 1 when nor-
mal values fell between 1 and 2). 

Lastly, M. and his father compiled the BFQ-C, 
which includes a version for the child and one for the 
caregiver. Self-administration did not reveal scores 
below the normal range (< 45 T points) in any of the 
five dimensions. Slight deviations were observed for 
the scores of energy (= 58), conscientiousness (= 63), 
and open-mindedness (= 61). M. described himself 
as a  lively and enthusiastic child when carrying 
out various activities, even new ones. The moder-
ate conscientiousness score could suggest the pres-
ence of a slightly rigid attitude in some contexts of 
daily life. This aspect was partially confirmed by the 
father, who underlined, instead, a slight decrease in 
his son’s energy levels (= 47) and in his interpersonal 
and social functioning compared to peers (= 42). 

To summarize, the cognitive performance evalu-
ation highlighted an intellectual profile fully normal 
for age, excluding possible diagnoses of neuro-de-
velopmental disorder with involvement of intellec-
tual functioning. The interview and the standardized 
questionnaire used to describe the behavioral prob-
lems highlighted the presence of a  hostile attitude 
towards peers, which can impulsively culminate in 
outbursts of anger. The DSS documented the emo-
tional alterations, underlining anxious arousal with 
somatizations and alterations in mood, which ap-
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peared to be oriented toward depression. The psycho-
physiological evaluation confirmed the presence of 
repercussions at a psychophysical level, highlighting 
psychophysical alterations very similar to so-called 
“exhaustion” conditions (Bonnet & Naveteur, 2004). 
Similar clinical conditions usually follow stress-
ful events that require high levels of psychophysi-
cal energy. Additionally, some temperamental traits 
(linked to rigidity and a  sense of responsibility as-
sociated with attempts to exercise one’s control over 
external events, etc.) may accentuate the emotional 
burden (Noble & Lader, 1971). While age may play 
a role in his conduct, there seems to be a discernible 
emotional immaturity that is not commensurate with 
his advanced cognitive abilities. In particular, M. dis-
plays behaviors that are often seen in children older 
than himself, making it difficult for his parents to 
manage his reactions. 

In summary, the multidimensional assessment 
highlighted mood alterations in addition to reported 
behavioral disorders. Additionally, it emerged that 
the angry outbursts (described during the interview) 
were associated with a  persistently irritable mood. 
The collection of various information deriving from 
the different channels made it possible to formulate 
the diagnosis of disruptive mood dysregulation dis-
order and exclude intermittent explosive disorder 
(APA, 2023).

Case study 2

Case history 

G. is a 14-year-old girl. She has a history of speech dis-
order (marked delay in the acquisition of phonemes), 
for which she underwent speech therapy from the 
second year of kindergarten to the third year of pri-
mary school. G. is described as a more mature child on 
a cognitive level but poorly integrated from a social 
point of view. Difficulties in interacting with peers are 
reported. She has always mainly carried out activities 
independently, although complex (i.e., reading fairy 
tales already in kindergarten, which she struggled 
to repeat to her peers because of the speech impair-
ment). Even small conflicts between classmates fa-
vored reactions of closure and social withdrawal in G.  
There was also little involvement in extra-curricular 
activities, such as sports. A certain selectivity towards 
certain types of food also emerged.

During adolescence, G. experienced several sig-
nificant life events. One such event was the death of 
her maternal grandmother in March 2020, which had 
a  particular impact on her mood. She became irri-
table and hostile and had magical thoughts toward 
her mother as if she could have prevented the event. 
Around the same time, G. also lost a friendship due to 
betrayal. These events occurred during the pandemic, 

already characterized by isolation and social distanc-
ing, making things more challenging for the patient. 
As a result, she started refusing to return to school 
in the post-lockdown phase. The mother reported 
a change in G.’s mood, which worsened in November 
2020. Six months later, an episode of intense suffer-
ing occurred (not better defined and not connected 
to a precipitating event) culminating in an unstop-
pable crying crisis at school. The parents took the 
girl to the emergency room, where she was referred 
for a neuropsychiatric assessment (sertraline 100 mg 
was prescribed but not undertaken initially) and psy-
chological counseling. A second neuropsychiatrist 
prescribed sertraline 25 mg/day and lithium carbon-
ate 300 mg for “a patient with a mood disorder with 
prevalent anxious-depressive aspects and hyperthy-
mic oscillations, in neurodevelopmental disorders”. 
A neuropsychological evaluation documented an 
intellectual profile normal for age, despite the pres-
ence of autistic traits. After a  few days, G. carried 
out a suicidal gesture with an overdose of drugs. In 
April 2021, she threatened suicide by dangerously 
exposing herself to the classroom window at school. 
It seems to be a confusing episode as G. vaguely re-
members the faces of the people around her. A simi-
lar episode recurred several days later. She describes 
these episodes as “blackouts”. 

As in case 1, the cognitive dimensions were inves-
tigated, considering the minor age. Other profession-
als had already excluded the presence of alterations 
affecting intelligence and highlighted the presence 
of autistic traits. Our evaluation continued in this 
direction and explored mental suffering in terms of 
emotional and behavioral manifestations. In particu-
lar, a neuropsychological test investigated the fron-
to-executive domain (altered inhibition abilities can 
interfere with social-relational as well as cognitive 
functioning). Furthermore, standardized tests and 
questionnaires made it possible to describe the emo-
tional alterations as well as the psychophysiological 
stress profile.

Measures

Based on the symptoms described by the patient, an 
exhaustive clinical-psychological evaluation was con-
ducted. To this end, the tools described below were 
used.

The Cognitive Behavioral Assessment – 2nd Ital-
ian edition (CBA 2.0; Bertolotti et al., 1990) is a form 
recording the individual’s clinical history, including 
the collection of data relating to the subject’s recent 
and remote anamnesis. Standardized rating scales for 
the evaluation of some characteristics of the person-
ality type (Eysenck Personality Inventory) and mani-
festations relating to the current state of the subject 
(i.e., anxiety, phobias, obsessive-compulsive tenden-
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cies, psychophysiological disorders, mood) are also 
included. The scores are expressed in percentiles; 
values worthy of clinical attention exceed the 75th 
percentile. 

The Symptom Checklist-90 Revised (SCL-90-R; 
Prunas et  al., 2012) is a  questionnaire that assesses 
a broad spectrum of psychological problems and psy-
chopathological symptoms, investigating both inter-
nalizing and externalizing symptoms. The SCL-90-R 
evaluates nine primary symptom dimensions: soma-
tization, obsessive-compulsivity, interpersonal hyper-
sensitivity, depression, anxiety, hostility, phobic anxi-
ety, paranoid ideation, and psychoticism. The scores 
range from 0 to 4; the clinical cut-off is set at 1. 

The Minnesota Multiphasic Personality Inventory 
– Adolescent version (MMPI-A; Sirigatti & Pancheri, 
2001) is a test that allows an overall and exhaustive 
evaluation of the clinical psychopathological charac-
teristics regarding possible deviances or even mild 
mental disorders. In addition to the validity scales 
that allow the clinician to control the subject’s atti-
tude towards the test, there are ten clinical scales that 
measure the following psychopathological dimen-
sions: (1) hypochondriasis – the presence of physical 
problems characteristic of hypochondriacs; (2)  de-
pression – the presence of depressive-type symptoms; 
(3) hysteria – the tendency to somatize emotions and 
psychic distress; (4) psychopathic deviate – the lack 
of control over emotional responses and the ability to 
internalize social rules; (5) masculinity-femininity – 
the set of aspects (interests, attitudes, etc.) basically 
masculine or feminine; (6) paranoia – paranoid-type 
symptoms (e.g., delusional ideations, delusions of 
grandeur); (7) psychasthenia – the presence of pho-
bic rituals and obsessive-compulsive behaviors up to 
delusional ideation; (8) schizophrenia – unusual ex-
periences typical of schizophrenics; (9) hypomania – 
hypomanic states (e.g., ideas of grandeur, high level 
of activity); and (10) social introversion – the difficul-
ties that the subject encounters in relationships with 
others. The raw scores are converted into T points 
(from 30 to 120) where normal values fall under 70. 

The Wisconsin Card Sorting Test (WCST; Heaton, 
1981) is a neuropsychological tool that evaluates the 
efficiency of frontal-executive functions in terms of 
complex and sustained attention, inhibition capacity, 
and flexibility as it evaluates how cognitive strate-
gies adapt in response to changes in environmental 
circumstances. 

Lastly, a Psychophysiological Stress Profile (Fuller, 
1979) was conducted, as described in case study 1.

results

The CBA 2.0 did not highlight the presence of neurotic 
symptoms attributable to anxious arousal, mood al-
teration, or obsessive-compulsive type manifestations. 

The only scales that were worthy of further investiga-
tion referred to the State-Trait Anxiety Inventory after 
the test. Compared to phobias, modest phobic anxiety 
emerged in response to social events (IP/2 = 89.9 p.le)  
and blood and wounds (IP/5  =  92.1  p.le). Lastly, at 
the end of the test, G. felt greater anxiety, probably 
because of the emotional content that the test items 
evoked (STAI-X1/R = 91.8 p.le). 

The noteworthy clinical aspects that emerged 
at CBA 2.0 were explored in more depth using the  
SCL-90-R, which returned values above the clinical 
cut-off (= 1) for some internalizing symptom dimen-
sions. In particular, the presence of anxiety (= 1.90) 
and interpersonal sensitivity (= 1.89) was confirmed. 
Furthermore, the depression scale recorded a  clini-
cally significant score (= 1.89). 

Then, the MMPI-A made it possible to determine 
the symptomatic areas with greater specificity. In the 
clinical scales, high scores were obtained in the fol-
lowing: Depression (= 77, high): a high score on this 
scale is typical in patients with depressive reactions, 
feelings of discouragement, pessimism, and hope-
lessness; Social introversion (= 70, high): this scale 
returns the profile of an introverted, shy, submissive, 
and easily embarrassed person, who probably does 
not enjoy high levels of self-confidence. The Harris-
Lingoes clinical sub-scales worthy of clinical inter-
est concerned depression (D1, D2, D3, D4, D5): the 
person complained of subjective depression and un-
happiness, and feels that he is unable to adequately 
deal with his problems, towards which he shows im-
potence. Sensations of immobility and withdrawal 
can be perceived as well as psychomotor slowing and 
mental inefficiency. 

The WCST was administered to better investigate 
the deficits, albeit slight, of a cognitive-social nature, 
reported with the sentence “in neurodevelopmental 
disorder” by the neuropsychiatrist who evaluated the 
patient. G. completed 6 categories and made 8 perse-
verative errors, achieving a fully normal performance 
according to these parameters. Concerning the loss 
of criterion, especially in the first part of the admin-
istration, G. was unable to maintain the set 7 times 
(in the normative sample the value is below 1), dem-
onstrating a fair amount of difficulty in inhibiting in-
correct, albeit automatic, responses. 

Considering the PSP, the profile was typical of 
a condition characterized by poor psychophysiologi-
cal reactivity to environmental stimuli, as evidenced 
by the skin conductance value, which from 3.10 µS 
reached a maximum peak of only 3.76 µS. Even look-
ing at the heartbeat, the values fell between 67 and 
73 bpm in all the various phases, confirming poor 
responsiveness to the examiners’ requests. The only 
value above the significance threshold was muscle 
tension, with surface electromyogram values rang-
ing between 13 and 17 µV. Even the spectral analysis 
of HRV confirmed the prevalence of the parasym-
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pathetic nervous system over the sympathetic one 
at rest. In contrast, the LF/HF ratio measured in the 
stress conditions highlighted high involvement of 
the ANS during the processing of emotional stimuli 
(the LF/HF ratio reached the value of 3.5). It is pos-
sible to hypothesize that the condition of low auto-
nomic arousal at rest may be attributable to the ongo-
ing pharmacological treatment (see above), although 
strong emotional arousal was documented in stress 
conditions. 

To conclude, the suffering described by G. and 
detected through the psychological assessment tools 
highlighted a  marked thymic deflection, which is 
perceived as strongly disabling for the conduction 
of daily activities. The mood alteration might have 
worsened the social functioning in the last period, 
although it was already characterized by reduced 
social interaction and preference for individual ac-
tivities. The slight psychophysiological reactivity is 
consistent with the depressive condition described 
above, although it may also be related to the iatro-
genic effects of the psychotropic drugs. Furthermore, 
it is possible that the last period of G.’s life was char-
acterized by a marked altered emotional processing 
that added to the already existing difficulties present 
at a constitutional level. Nonetheless, the contingen-
cy between the onset of the depressive disorder and 
the concomitance of multiple stressful events (grand-
mother’s bereavement, loss of a  friendship, lock-
down, etc.) should not be overlooked. To conclude, 
G.’s personality, with a substantially withdrawn tem-
perament, may not have facilitated the management 
of interpersonal difficulties, especially in those mo-
ments that required adequate emotional regulation 
skills. It is also possible to hypothesize that the high 
cognitive processing of events, supported by a medi-
um-high IQ, is not adequately sustained by interper-
sonal and social skills, probably related to a form of 
neurodevelopment disorder (i.e., a disorder of the au-
tism spectrum). As a confirmation of this, the neuro-
psychological test (WCST) highlighted slight signs of 
frontal-executive dysfunction due to behavioral lack 
of control and inhibitory deficits. Such difficulties 
could have easily emerged within a pharmacological 
plan which, based on existing literature, could favor 
“windows of inefficiency”, such as the activation phe-
nomenon. In summary, symptoms such as disinhibi-
tion, impulsivity, insomnia, restlessness, hyperactiv-
ity, and irritability generated by stimulant drugs (i.e., 
sertraline) could connote events of psychophysiolog-
ical hyperarousal and behavioral hyperactivity, espe-
cially among patients in developmental age.

discussion

The cases of M. and G. underlined the significance of 
conducting a comprehensive assessment throughout 

childhood and adolescence. A multidimensional as-
sessment should encompass all the factors that con-
tribute to human behavior, cause emotional distress, 
and characterize cognitive processes (Falkenberg 
et al., 2012). Clinicians should employ various clinical 
tools to investigate cognitive, behavioral, and emo-
tional aspects, both explicit and implicit. This pro-
cess involves gathering information from multiple 
sources and applying various investigative methods 
(Fuller, 1979; Pruneti et al., 2014, 2016). First of all, the 
clinical interview is essential for obtaining informa-
tion on family, social, and pathological history. It is 
also advisable to gather both qualitative and quanti-
tative data, which can be accomplished through the 
use of standardized psychological assessment tools.

To illustrate, when there is a concern that symp-
toms may stem from a neurodevelopmental disorder, 
conducting a  neuropsychological assessment can 
be beneficial. Case study 2 revealed that there were 
slight indications of frontal-executive dysfunction 
due to behavioral lack of control and inhibitory defi-
cits, although there was normal performance on the 
WCST. On the other hand, case study 1 demonstrated 
that the assessment of intellectual functions using 
the WISC-III can still provide valuable information 
about the cognitive overload connected to emotional 
alterations as well as the levels of collaboration and 
frustration tolerance. 

For both clinical cases, the so-called state tests al-
lowed the detection of current psychopathological 
symptoms (e.g. anxiety, depression, somatization), 
taking the form of a  “snapshot” of the state of the 
subject at a given moment. Useful assessment tools 
for the developmental age may be the CBCL/8-14 or 
the DSS, as described in the first clinical case. Fur-
thermore, CBA2.0 and SCL-90-R, as reported in the 
second case report, can be administered starting 
from adolescence. Furthermore, CBA2.0 also investi-
gates personality dimensions. Specifically regarding 
the constitutional dimensions, trait tests can reveal 
the stable facets of an individual’s personality (Siri-
gatti & Stefanile, 2001). This vital component of one’s 
character is shaped by a combination of genetic and 
environmental factors during childhood and remains 
evident through habitual patterns of behavior and in-
ternal experiences throughout the lifetime (Roberts 
&  Lopez-Duran, 2019). A neurobiological explana-
tion of the link between genetic and environmental 
factors comes from epigenetics (Caspi et  al., 2010). 
In  short, exposure to environmental factors can 
change the expression of genes (phenotype) without 
changing the DNA sequence (genotype), as if each 
human is born with genetically pre-wired “baggage” 
depending on which life events can determine differ-
ent development trajectories (Arias et al., 2020). This 
interaction constitutes the uniqueness of each indi-
vidual, which finds expression in his or her person-
ality. For this reason, there may be greater or lesser 
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vulnerability to experiencing distress or the develop-
ment of psychopathology (Hassan et  al., 2020). For 
instance, anxiety traits with a  greater tendency to 
rumination (as highlighted by the CBA2.0 in case re-
port 2), a greater predisposition to develop depressive 
disorders or social introversion (as emerges from the  
MMPI-A within case report 2), or some rigid attitudes 
(as returned by the BFQ of case report 1) could repre-
sent individual factors of vulnerability to stress. 

The psycho-neuro-endocrine-immunology ap-
proach (PNEI; França & Lotti, 2017) specifically de-
scribes the interconnection between the mind and 
body. This is evident in how stress can cause physical 
and psychological disorders over time. Physiologi-
cal arousal is a natural reaction that evolved to pro-
tect organisms and promote fight-or-flight behavior 
for survival and reproduction (Pruneti et  al., 2011). 
Therefore, physiological arousal is not always nega-
tive but can become pathological when emotional 
resources are exhausted (Bonnet & Naveteur, 2004). 
The so-called psychophysical exhaustion can result 
in hypoarousal, which, in turn, can become chronic, 
following stressful life events and absent emotion-
al regulation skills necessary to manage them, as 
emerged in case report 2. 

The use of the psychophysiological evaluation fits 
within the PNEI approach and represents a piece of 
the entire puzzle, that is the multidimensional as-
sessment. For instance, there may be evidence of 
physiological hypoarousal (i.e., case report 1) or hy-
perarousal (i.e., case report 2), especially under con-
ditions characterized by highly emotional valence. 
Clinical conditions characterized by marked reactiv-
ity to stimuli require particular caution in the ad-
ministration of antidepressants. Selective serotonin 
reuptake inhibitors (SSRIs), such as sertraline, act as 
stimulants of the ANS and may favor the occurrence 
of the activation phenomenon, especially during de-
velopmental age (Le Noury et al., 2015). Activation is 
a dangerous side effect associated with a particular 
antidepressant-related adverse event, which is a hy-
per-arousal typically characterized by an increase in 
activity, impulsivity, disinhibition, restlessness, and 
insomnia (Riddle et al., 1990; Tulisiak et al., 2017). On 
top of this, the U.S. Food and Drug Administration 
(FDA, 2004) issued an antidepressant warning for the 
risk of suicidal thoughts and behaviors in children 
and adolescents based on the results of clinical tri-
als that demonstrated a  significantly increased risk 
of suicidality (suicidal ideation or even attempts) for 
young people (Lu et al., 2014). Autonomic hyperacti-
vation can be well described by a multidimensional 
assessment that includes the psychophysiological 
profile. By way of illustration, skin conductance can 
effectively highlight states of arousal within clini-
cal conditions characterized by anxiety and depres-
sion which can accentuate suicidal ideation (Pruneti 
et al., 2023b). In case report 2, defining the difficulties 

in emotional regulation and social interaction with 
some neuropsychological deficits inherent to inhibi-
tion abilities was crucial. The multidimensional as-
sessment made it possible to understand the patient’s 
fragility and strong vulnerability to social stressors, 
which facilitated the worsening of the arousal events 
induced by the stimulating psychotropic drug. 

Although the major attention in evidence-based 
and multidimensional practice in psychology is 
placed on treatment, focusing on the assessment is 
imperative. For instance, the step process that char-
acterizes the diagnostic protocols is included in the 
2018 Improving Access to Psychological Therapies 
(IAPT) project, formalized in England by the Nation-
al Collaborating Center for Mental Health. National 
and international research emphasizes the need for 
an integrated assessment on three levels (subjec-
tive, behavioral, and physiological) (Palomba, 2023). 
Nonetheless, evidence-based practice is an approach 
that fits within the recently proposed Research Do-
main Criteria (RDoC) for the study of mental dis-
orders, which aim to characterize psychopathology 
in terms of normal and abnormal biological and be-
havioral processes, rather than as distinct symptom 
categories (Sanislow et  al., 2010). To conclude, the 
extreme complexity that characterizes human be-
havior, especially in developmental age, makes clear 
the importance of a  multidimensional assessment. 
As underlined through case reports 1 and 2, a mul-
tidimensional approach allows the clinician to con-
sider numerous aspects, to structure a personalized 
and truly effective intervention. Finally, the impor-
tance of multidimensional evaluation does not end 
at the diagnosis phase because it can be useful for 
evaluating the effectiveness of an intervention and 
during follow-up.

conclusions

The multitude of risk and co-causal factors, the ex-
treme variability of human behavior, and the difficul-
ty in obtaining objective data make clinical psycho-
logical diagnosis particularly complex, especially in 
developmental age. As emerged from the analysis of 
clinical cases 1 and 2, a multidimensional evaluation 
model requires the evaluation of cognitive, verbal, 
emotional, behavioral, motor, and psychophysiologi-
cal aspects. All of the information comes from differ-
ent channels, using different integrated investigative 
methods. The common thread corresponds to atten-
tion to the individual, his history, his characteristics, 
the nature and complexity of the problem, and the 
degree of motivation and compliance. This is the only 
way in which the extreme complexity and unique-
ness of the individual can be described as well as his 
context and needs. Additionally, the comprehension 
of the individual is a predictor of a good therapeutic 
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relationship, which is, in turn, a positive factor for 
the effective intervention.

To summarize, there is an ancient Italian proverb, 
widespread in the tailoring sector, that states: “One 
hundred sizes, one cut”. Thus, the clinician’s activity 
can be compared to that of a good tailor, which is ca-
pable of structuring a truly personalized intervention.
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