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A B S T R A C T

Aims: This study aimed to investigate the differences in psychotic symptomatology, dissociative symptoms, 
alexithymia, and aberrant salience among three groups: non-cannabis users (NU), natural cannabis users (NC), 
and synthetic cannabinoid users (SCs). The study also explored the patterns of alexithymia and its associations 
with other psychopathological dimensions in these populations.
Methods: A total of 108 participants experiencing First Episode Psychosis (FEP) were recruited during psychiatric 
crisis presentations to emergency rooms in Italy and categorized into three groups (NU, NC, SCs; n = 36 each). 
Participants were initially assessed 48–72 h after inpatient admission following clinical stabilization. Psycho
pathological assessments were conducted using the Positive and Negative Syndrome Scale (PANSS), Dissociative 
Experiences Scale (DES-II), Aberrant Salience Inventory (ASI), and Toronto Alexithymia Scale (TAS-20). Eval
uations occurred at baseline (T0), three months (T1), and six months (T2) post-admission. Statistical analyses 
included ANOVA and repeated-measures ANOVA comparisons across time points.
Results: SC users exhibited significantly higher positive psychotic symptoms, persistent aberrant salience, and 
limited recovery of alexithymia compared to NC users and non-users. Dissociative symptoms were more 
prominent in both NC and SCs users, with SCs users showing minimal improvement over time. Negative 
symptoms were higher in non-users but showed progressive reduction across all groups. Significant correlations 
were observed between alexithymia and specific aberrant salience subscales, particularly Feelings of Increased 
Significance and Sense Sharpening.
Conclusions: Synthetic cannabinoids are associated with more severe and persistent psychotic symptoms and 
emotional dysregulation compared to natural cannabis. Alexithymia and dissociation showed distinct patterns 
across user groups, with different trajectories of change over the six-month observation period. These findings 
underscore the need for targeted interventions addressing emotional regulation and salience processing in 
cannabis-related psychosis.

1. Introduction

Cannabis, a widely used recreational drug, was consumed by 3.9 % of 
the global population aged 15–64 in 2018 (Ransing et al., 2021). In Italy, 
32.7 % of individuals reported using cannabis at least once in their 
lifetime, with 43.7 % of US 12th graders reporting usage in 2020 

(Hinckley et al., 2023). Its popularity arises from affordability, acces
sibility, and psychoactive effects such as euphoria and relaxation. 
However, approximately 10 % of users develop Cannabis Use Disorder 
(CUD), as defined by DSM-5 (American Psychiatric Association, 2013). 
The psychoactive effects are primarily attributed to Δ9-tetrahydrocan
nabinol (THC), a partial agonist of CB1 and CB2 receptors.
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Synthetic cannabinoids (SCs), often referred to as "Spices," represent 
a potent class of New Psychoactive Substances (NPS) and act as full 
agonists of CB1 receptors. Unlike natural cannabis (NC), SCs are asso
ciated with severe symptoms such as anxiety, paranoia, and tachycardia 
(Scherbaum et al., 2017; EMCDDA, 2023; Elsohly ET AL, 2014; Hindson 
et al., 2023). SCs are increasingly prevalent due to their availability as 
"legal highs" and their potent psychoactive effects, posing significant 
health risks (EMCDDA, 2023). Both NC and SCs disrupt dopamine, 
GABA, and glutamate systems, contributing to psychosis through 
mechanisms involving mesolimbic dopaminergic activity and NMDA 
receptor disruption (D’Souza DC et al., 2009; Martinotti et al., 2021a; 
Sherif et al., 2018).

Psychosis is characterized by disturbances in reality perception, 
including hallucinations, delusions, and disorganized thinking. 
Cannabis use has been strongly linked to the development of psychosis, 
particularly First Episode Psychosis (FEP), with SCs carrying a higher 
risk compared to NC (Reed, 2008; Schimmelmann et al., 2011; Papanti 
et al., 2013). Cannabis-related psychosis shows persistent symptoms, 
longer hospitalizations, and poorer outcomes (Ricci et al., 2023; Quat
trone et al., 2021; Schoeler et al., 2017). Recent studies highlight 
dissociative symptoms, such as derealization and depersonalization, as 
significant components of cannabis-related psychosis. Dissociative 
symptoms are often more persistent in NC users compared to non-users, 
emphasizing the nuanced psychopathological profiles across substance 
types (Altintas et al., 2016; Seddon et al., 2016).

The concept of Aberrant Salience (AS) provides a cognitive frame
work for understanding the development of psychosis. AS involves 
attributing undue significance to irrelevant stimuli, a process driven by 
dopaminergic dysregulation. Elevated AS is frequently observed in 
cannabis users and is linked to positive psychotic symptoms (Poletti 
et al., 2022; Pugliese et al., 2022; Patti et al., 2022). Cicero et al. (2010)
introduced the Aberrant Salience Inventory (ASI) scale, a self-reported 
questionnaire. The ASI is scored based on five correlated subscales: 
Feelings of Increased Significance (FIS) heightened salience to otherwise 
innocuous stimuli; Sense Sharpening (SS), anomalies of perception; 
Impending Understanding (IU), (heightened salience leading to a 
breakthrough in understanding); Heightened Emotionality (HE) and 
Heightened Cognition (HC) (the efforts to comprehend emotions and 
thoughts accompanying AS experiences, which may also relate to 
pre-psychotic experiences). Elevated scores on ASI scale have been 
linked with psychosis proneness, which includes schizotypy or schizo
typal traits (Cicero et al., 2010). Furthermore a positive correlation was 
found between AS and the number of years of cannabis use and the 
frequency of use (Anglin et al., 2021). A recent study showed higher 
levels of AS in SPICE-users and a minor reduction after pharmacological 
treatment compared to the other two study groups, cannabis users and 
non-users (Ricci et al., 2024).

Alexithymia, introduced by Sifneos in the 1970s, describes diffi
culties in identifying and expressing emotions, distinguishing them from 
physiological sensations, and a preference for externally oriented 
thinking (Sifneos, 1973). While typically considered a stable trait, 
alexithymia can be exacerbated by substance use (Robinson and Ber
ridge, 1993; Mattila et al., 2007)]. Studies suggest high alexithymia 
prevalence among patients with Substance Use Disorders (SUDs), 
including CUD, where it correlates with emotional dysregulation, 
impulsivity, and aggression (Fossati et al., 2009; Parolin et al., 2018; 
Cruise and Becerra, 2018). Alexithymia in schizophrenia and psychosis 
is linked to negative symptoms, poorer social functioning, and increased 
suicidality, although conflicting findings exist regarding its association 
with symptom severity (Taylor et al., 1997; Salminen et al., 1999; Lane 
et al., 1998; Stanghellini and Ricca, 1995).

Beyond their pharmacological differences, users of NC and SCs may 
also differ in terms of personality traits and psychological characteris
tics. Research suggests that individuals who seek more potent substances 
like SCs often display higher sensation-seeking behavior, greater 
impulsivity, and increased risk-taking tendencies (Baler and Volkow, 

2011; Zuckerman and Kuhlman, 2000). Furthermore, people with 
pre-existing difficulties in emotional regulation and alexithymic traits 
may preferentially choose more potent substances for their stronger and 
immediate psychoactive effects, potentially as a maladaptive coping 
strategy for emotional distress (Thorberg et al., 2009). These distinct 
psychological profiles could interact with the neurobiological effects of 
cannabinoids to produce different patterns of psychopathology and re
covery trajectories. Understanding these personality-substance in
teractions provides a theoretical framework for expecting differences 
between NC and SCs users in both acute presentation and long-term 
outcomes.

The study aims to differentiate psychoses not associated with 
cannabis use and those linked to the consumption of NC and SCs in terms 
of: (a) Positive and Negative Syndrome Scale (PANSS) for investigating 
psychotic symptoms, (b) the Dissociative Experiences Scale (DES-II) for 
measuring dissociative symptoms, (c) ASI scale for gauging AS, and (d) 
the Toronto Alexithymia Scale (TAS-20) for measuring Alexithymia. 
Additionally, we aimed to investigate more thoroughly the role of 
Alexithymia in the origin and progression of non-cannabis-induced 
psychosis and whether Alexithymia also plays a role in the onset and 
course of NC and SCs-induced psychosis. Given the lack of robust liter
ature supporting this concept, we set out to examine the relationships 
between Alexithymia and PANSS and between Alexithymia and DES II.

2. Material and methods

2.1. Participants

The study included one hundred eight subjects who had experienced 
FEP and were recruited during the acute phase of their psychosis from 
hospital emergency rooms in the Italian regions of Val d’Aosta and 
Piemonte, spanning from 2015 to 2024. Patients presenting with acute 
psychotic symptoms were initially evaluated by psychiatric emergency 
staff. After initial clinical stabilization (typically within 24–48 h after 
admission), eligible patients were approached by a member of the 
research team who provided information about the study. For those who 
expressed interest and demonstrated capacity to provide consent, the 
informed consent process was completed, followed by screening as
sessments to confirm eligibility.

Approximately 210 patients with acute psychotic symptoms were 
initially identified by emergency department staff as potentially eligible 
based on preliminary clinical assessment. Of these, 57 were excluded 
before formal approach by our research team based on medical records 
review and information from treating clinicians that indicated they 
clearly met exclusion criteria (previous formal treatment for psychosis, 
intellectual disability, significant medical illness, or regular use of sub
stances other than cannabis). During the recruitment period, we 
approached 153 potential participants who met initial screening 
criteria. Of these, 27 declined participation, 18 were unable to provide 
valid informed consent due to the severity of psychotic symptoms or 
cognitive impairment, and 108 were successfully enrolled in the study, 
representing a 70.6 % participation rate among eligible patients. Eligi
bility screening and T0 assessments were conducted after patients’ 
clinical stabilization, typically 48–72 h post-emergency room admission 
and after initiating antipsychotic treatment. Assessments were per
formed in the psychiatric inpatient unit by trained psychiatrists. This 
timing ensured participants could provide reliable responses while still 
capturing data representative of their acute presentation.

Inclusion criteria: Age between 16 and 50 years, Diagnosis of 
schizophrenia spectrum disorder or another non-affective psychotic 
disorder based on DSM-5 criteria (4), Individuals with a diagnosis of 
CUD needed a history of frequent cannabis use (2–3 times per week), 
Individuals without a diagnosis of NC/SCs use disorder were required to 
have no lifetime use of NC or SCs, Primary residence within the 
recruiting area.

Exclusion criteria: individuals who had previously received formal 
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treatment for psychosis from mental health services and who had 
received prior continuous treatment with antipsychotic medications for 
more than two weeks, individuals with intellectual disability (QI score 
less than 70), Any lifetime history of significant medical illness. Partic
ipants reporting the use of substances other than cannabis at a frequency 
greater than once a month, Individuals with an alcohol use disorder.

While all participants met broad DSM-5 criteria for schizophrenia 
spectrum and other non-affective psychotic disorders, specific disorder 
subtypes were not systematically differentiated for this study. This 
methodological choice ensured diagnostic consistency across groups and 
avoided potential bias from substance-related factors during acute pre
sentation. All participants were therefore analyzed as FEP cases. For the 
purpose of this study, FEP was operationalized as the first presentation 
to psychiatric services requiring formal intervention for psychotic 
symptoms, regardless of the duration of untreated psychosis. Partici
pants were assessed and treated according to the standard protocol for 
FEP management at our participating centers. This approach reflects 
local clinical practices where patients experiencing acute psychosis were 
initially evaluated in emergency departments, stabilized in psychiatric 
inpatient units, and followed up through our integrated clinical-research 
network, which facilitated assessments at T1 and T2.

Participants were assigned to three groups based on their self- 
reported substance use history: non-users (NU), who had no lifetime 
history of cannabis use; natural cannabis users (NC), who reported 
regular use of cannabis; and synthetic cannabinoid users (SCs), who 
reported regular use of synthetic cannabinoids. Group assignment was 
based solely on substance use patterns, confirmed through clinical in
terviews and standardized assessments (DAST-10 and CUDIT-R). The 
recruitment continued until we reached sufficient numbers in each 
group, resulting in three groups of 36 participants each. Post-hoc anal
ysis revealed that the groups had comparable age and sex distributions, 
though this was not achieved through formal stratification. This natural 
balance in demographics helped minimize potential confounding effects 
of age and sex on our outcome measures.

2.2. Measurements

Participants were subjected to different psychopathological scales at 
three different times (T0, T1 and T2). 

- The PANSS (Kay et al., 1987), a 30-item questionnaire, divided into 
three subscales, measuring positive and negative symptoms and the 
general severity of illness.

- The Dissociative Experience Scale (DES II) (Bernstein and Putnam, 
1986), a self-report questionnaire measuring dissociative experi
ences, such as derealization, n, absorption, and amnesia The DES 
comprises 28 items based on the assumption of a ‘dissociative con
tinuum’ ranging from a mild alteration to severe dissociation. ,

- Aberrant Salience Inventory (ASI) (Cicero et al., 2010), a 
self-reported questionnaire, based on five correlated subscales: FIS, 
SS, IU, HE, HC. These relate AS respectively with otherwise innoc
uous stimuli, anomalies of perception, a breakthrough in under
standing, emotions and thoughts (25).

- Toronto Alexithymia Scale (TAS-20) (Bagby et al., 1994), a 
self-report questionnaire is comprised of 20 items rated on 5-point 
Likert scales ranging from 1 (strongly disagree) to 5 (strongly 
agree). The TAS-20 consists of 3 factors: difficulty identifying feel
ings (DIF); difficulty describing feelings (DDF); externally oriented 
cognitive style of thinking (EOT).

Information about previous mental health services, diagnoses, and 
medication history was collected through a structured clinical interview 
conducted by trained psychiatrists. Medical records from referring 
emergency departments were reviewed when available. This informa
tion was cross-validated through collateral sources (family members or 
caregivers) when possible, particularly regarding medication adherence 

and substance use patterns. Family members provided additional 
context about patients’ substance use history, particularly in cases 
where self-reporting was unclear or when patients expressed uncertainty 
due to their acute state. This information complemented self-reports, 
standardized assessments, and when available, toxicology screening 
results. We collected information from multiple sources including 
friends and partners when possible, emphasizing confidentiality 
throughout to encourage accurate disclosure. Clinical judgment was 
applied to integrate different information sources.

In the study, all patients received antipsychotic treatments tailored 
to their medical history and condition, following clinical guidelines. 
Prospective evaluations occurred at two time points: after 3 months (T1) 
and after 6 months (T2). These assessments aimed to gauge the initial 
effects of treatment and the discontinuation of NC and SCs at T1, as well 
as the individuals’ conditions after a period of relative stabilization at 
T2. This timeline allowed researchers to monitor changes and progress 
over time in response to treatment and abstinence from cannabis use. 
Substance use was evaluated through a comprehensive assessment of 
participants’ substance use history, including the Drug Abuse Screening 
Test-10 (DAST-10), a general tool for assessing drug-related issues 
(Skinner et al., 1982). The use of NC and SCs was assessed using the 
Cannabis Use Disorders Identification Test-Revised (CUDIT-R), designed 
to screen for CUD (Saunders and Sellman, 2003).

2.3. Ethics statement

The study was explained in depth and all participants gave written 
informed consent. The study was approved by the SS. Annunziata Hos
pital – University G. D’Annunzio Ethical Committee (reference code: 
CHPN189, January 26, 2012).

2.4. Statistical analysis

The Shapiro–Wilk test was employed to assess the normality of data 
distribution for continuous variables. For normally distributed contin
uous variables, comparisons among groups (NU, NC, SC) were con
ducted using one-way Analysis of Variance (ANOVA) followed by 
Tukey’s post-hoc test for pairwise comparisons. Categorical variables, 
including sex and marital status, were analyzed using the Chi-square test 
or Fisher’s exact test when appropriate. Group comparisons for age were 
performed using ANOVA, with results expressed as mean ± standard 
deviation (SD). Sex and marital status distributions across groups were 
compared using the Chi-square test. Given the significant baseline age 
differences between groups (F = 4.999, p = 0.008), age was included as 
a covariate in all analyses. Longitudinal data across three time points 
(T0, T1, T2) were analyzed using repeated-measures ANCOVA with age 
as covariate to evaluate within-group and between-group differences 
over time while controlling for baseline age differences. Post-hoc ana
lyses were conducted using Tukey’s HSD test for multiple comparisons 
when significant main effects or interactions were found. Effect sizes 
were reported using partial eta-squared (η2p). The significance level was 
set at p < 0.05 for all analyses. The relationships between continuous 
variables were assessed using Spearman’s rho correlation. Quantitative 
data were presented as mean ± SD, while categorical data were reported 
as frequencies and percentages. The significance level was set at p <
0.05. All statistical analyses were performed using IBM SPSS Statistics 
for Windows, version 22.

The study achieved a high rate of data completeness across all time 
points. At T0, we had complete data for all 108 participants across all 
assessments. At T1, 106 participants (98.1 %) completed all assess
ments, with 2 participants from the SC group missing the DES-II 
assessment due to scheduling conflicts. At T2, 105 participants (97.2 
%) completed all assessments, with 3 participants (1 from NC group and 
2 from SC group) missing one or more assessments due to relocation or 
withdrawal from the study. The overall attrition rate was 2.8 %, with no 
significant differences in dropout rates between groups (Fisher’s exact 
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test, p = 0.76). Missing data was handled using pairwise deletion in the 
statistical analyses. Sensitivity analyses comparing results with and 
without imputation of missing values showed no significant differences 
in outcomes, supporting the robustness of our findings.

3. Results

3.1. Demographics and cannabis use

For this study, 108 subjects (N = 108, of whom 53 were male) with 
acute psychosis were analyzed, classified into three groups of 36: Non- 
User (NU), Natural Cannabis (NC), and Synthetic Cannabinoids (SC). 
The groups were comparable for sex (Chi-squared test, Х2 = 1.408, p =
0.495) but differed significantly in age (ANOVA, F = 4.999, p = 0.008), 
with SC users being younger than both NU and NC users (post-hoc: NU 
> SC, NC > SC). Therefore, age was included as a covariate in all sub
sequent analyses. Demographics are in Table 1. Subjects underwent 
interviews, medical history collection, and clinical assessments. NC 
users started at 19.56 ± 5.56 years, SC users at 17.97 ± 2.71 years. First 
lifetime psychotic symptoms occurred in 66 subjects (61.1 %), while 42 
subjects (38.9 %) had experienced previous untreated psychotic symp
toms without formal psychiatric intervention prior to this presentation. 
All participants met our operational definition of FEP as this was their 
first contact with psychiatric services leading to formal treatment for 
psychosis. Antipsychotic treatments included haloperidol (n = 17), (n =
13,Olanzapine 9 and Quetiapine 4), -dones (n = 29, 21 with risperidone 

and 8 with paliperidone), and D2-partial agonists (n = 16, 14 with 
Aripiprazole and 2 with Brexpiprazole). Positive family history 
(schizophrenia spectrum disorders, schizoaffective disorder, or other 
non-affective psychoses) was present in 52.7 %. Clinical and psycho
metric data (TAS-20, PANSS, DES-2, ASI) were assessed at admission 
(T0), three months (T1), and six months (T2).

3.2. Toronto Alexithymia scale (TAS-20)

The mean values, standard deviation, and standard error of the TAS- 
20 scale are reported in Table 2; the temporal trend of the values is 
shown in Fig. 1. Post-hoc comparisons between the different groups at 
the various time points are presented in Table 2. The initial mean score 
of alexithymia was high for all three groups at T0, with slightly varying 
levels that did not reach statistical significance. In the post-hoc com
parison, the alexithymia scores of the NU group showed a significant 
reduction at T1 (t = 6.787, p < 0.001) and further decreased at T2 (t =
9.378, p < 0.001), reaching a significantly lower value compared to both 
user groups by the end of the observation period. For both the NC and SC 
groups, the initial and final mean scores did not differ significantly, 
indicating the persistence of comparable levels of alexithymia 
throughout the observation period. Additionally, as confirmed in the 
post-hoc analysis, no significant differences were observed in alex
ithymic manifestations at T0 between any of the groups.

3.3. Positive and Negative Syndrome Scale (PANSS)

Table 2 presents the mean values, standard deviation, and standard 
error of the PANSS scale for both positive and negative subscales, 
including post-hoc comparisons between groups across all time points. 
Considering the PANSS scale for positive symptoms, persistently high 
levels were observed in the SC group throughout the observation period, 
whereas a clear and significant reduction was noted at T1 and T2 in the 
NU group (T1: t = 6.893, p < 0.001; T2: t = 16.629, p < 0.001) and in 
the NC group (T1: t = 6.254, p < 0.001; T2: t = 13.218, p < 0.001). For 
the PANSS scale assessing negative symptoms, a progressive and sig
nificant reduction was observed across all three groups throughout the 
observation period (Table 2). Moreover, analysis of the PANSS negative 
subscale revealed that the NU group consistently exhibited higher scores 
across all three assessments (T0, T1, T2) compared to the other two 
groups, with statistically significant differences observed in post-hoc 
analysis between the NU and SCs groups (p < 0.001). Therefore, nega
tive psychotic symptoms associated with SCs were less severe than non- 
cannabis-induced psychosis.

3.4. Dissociative Experiences Scale (DES-II)

The mean values, standard deviation, and standard error of the DES- 
II scale are reported in Table 2, with the temporal trend shown in Fig. 2
and post-hoc comparisons between groups at various time points. 
Analysis of dissociation scale values revealed significantly higher mean 
scores in user groups (NC and SC) compared to the NU group. Both user 
groups showed a similar DES-II trend throughout observations, high
lighting the pronounced dissociative effects of cannabis. During the 
observation period, the NU group showed a substantial reduction in 
mean dissociation scores at T1 (t = 7.52, p < 0.001) and T2 (t = 13.568, 
p < 0.001). The NC group showed a non-significant reduction at T1 (t =
2.125, p = 0.459), followed by a significant decrease at T2 (t = 4.959, p 
< 0.001). The SC group showed a minimal but significant reduction 
between T0 and T2 (t = 7.247, p < 0.001). These findings confirm an 
overall reduction in mean DES-II scores, with a greater decline in the NU 
group.

3.5. ASI and correlations with TAS-20

The mean values, standard deviation, and standard error of the ASI 

Table 1 
Demographic and clinical characteristics of the sample.

Non 
Users 
(n =
36)

Natural 
Cannabis 
users (n =
36)

Synthetic 
Cannabinoids 
users (n = 36)

p Post- 
hoc

Age (years) 26.33 
± 5.84

25.63 ±
6.61

22.33 ± 4.55 0.008 NU >
SC; 
NC >
SC

Sex (M) 18 
(50.0 
%)

15 (41.7 
%)

20 (55.6 %) 0.495 ​

Marital status 
(single)

26 
(72.2 
%)

28 (77.8 
%)

31 (86.1 %) 0.350 ​

Previously 
diagnosed 
psychosis 
(yes)

14 
(38.9 
%)

11 (30.6 
%)

17 (47.2 %) 0.349 ​

Antipsychotic 
drugs 
administered

​ ​ ​ 0.738 ​

> Haloperidol 4 
(11.1 
%)

5 (13.9 %) 8 (22.2 %) ​ ​

> Atypical 
antipsychotics 
(-pines)

4 
(11.1 
%)

6 (16.7 %) 3 (8.3 %) ​ ​

> Benzisoxazole 
derivatives 
(-dones)

12 
(33.3 
%)

8 (22.2 %) 9 (25.0 %) ​ ​

> Partial 
agonists

16 
(44.4 
%)

17 (47.2 
%)

16 (44.4 %) ​ ​

Family history 
for psychosis 
(yes)

21 
(58.3 
%)

18 (50.0 
%)

18 (50.0 %) 0.716 ​

Statistics: Chi-Square Test, One-way ANOVA with Tukey post-hoc test.
Notes: pines: quetiapine, olanzapine; -dones: risperidone, paliperidone; partial 
agonists: aripiprazole, brexpiprazole. All participants met criteria for First 
Episode Psychosis; specific psychotic disorder subtypes were not systematically 
assessed during acute presentation to maintain diagnostic consistency and avoid 
potential bias from substance-related factors.

R. Valerio et al.                                                                                                                                                                                                                                 Journal of Psychiatric Research 189 (2025) 325–334 

328 



scale and post-hoc comparisons between groups at various time points 
are reported in Table 2. Spearman’s correlations between TAS-20 and 
ASI scales/subscales are presented in Table 3. Aberrant salience, 
assessed using the ASI scale, showed a decreasing trend over the 
observation period across all groups, with a more pronounced reduction 
in the NU group. This trend was evident in the overall ASI score and 
subscales (Fig. 3). These findings highlight that aberrant salience fea
tures are more prominent during psychotic episodes and improve with 

symptom remission. While no significant differences in ASI values were 
observed between the NU and NC groups, significant differences were 
found between the NU and SC groups (T0: t = − 4.84, p < 0.001; T1: t =
5.859, p < 0.001; T2: t = − 8.661, p < 0.001), indicating a significant 
impact of synthetic cannabinoids on increasing aberrant salience. To 
investigate the relationship between alexithymia and aberrant salience, 
a Spearman correlation test at T0 found no significant correlations be
tween general ASI scores and TAS-II values but significant correlations 
with subscales FIS (rho = 0.196, p = 0.04) and SS (rho = 0.198, p =
0.04) (Table 3).

Table 2 
Longitudinal psychometric assessment with repeated-measures ANCOVA results (age as covariate).

Scale Time Non users (n = 36) Natural Cannabis users (n = 36) Synthetic Cannabinoids users (n = 36)

TAS-20 T0 53.61 ± 11.90 55.47 ± 8.64 57.14 ± 6.99
T1 49.02 ± 9.97 54.94 ± 7.60 56.58 ± 6.35
T2 47.28 ± 10.43 56.64 ± 7.62 56.17 ± 6.66

PANSS-positive T0 23.00 ± 4.23 24.06 ± 4.11 27.03 ± 3.65
T1 20.31 ± 4.40 21.61 ± 4.18 26.06 ± 3.82
T2 16.50 ± 4.16 18.89 ± 3.96 25.94 ± 4.00

PANSS-negative T0 19.39 ± 3.36 17.86 ± 3.00 14.22 ± 2.86
T1 17.69 ± 3.42 16.61 ± 2.79 13.11 ± 2.74
T2 15.75 ± 4.37 15.22 ± 2.83 11.92 ± 3.00

DES-II T0 25.56 ± 5.95 35.25 ± 9.90 35.19 ± 9.32
T1 21.72 ± 5.80 34.17 ± 9.82 32.89 ± 8.75
T2 18.64 ± 5.64 32.72 ± 9.79 31.50 ± 8.46

ASI T0 15.92 ± 3.55 17.44 ± 3.65 20.14 ± 3.95
T1 13.97 ± 3.73 15.89 ± 3.49 19.08 ± 3.67
T2 11.06 ± 3.50 14.83 ± 3.98 18.61 ± 3.76

ANCOVA Results:

Scale Time Effect Time × Group Interaction Group Effect

F (p-value) η2p F (p-value) η2p F (p-value) η2p

TAS-20 5.89 (0.006) 0.054 18.22 (<0.001) 0.259 6.44 (0.002) 0.110
PANSS-positive 6.53 (0.006) 0.059 23.53 (<0.001) 0.312 22.36 (<0.001) 0.298
PANSS-negative 0.30 (0.679) 0.003 1.39 (0.249) 0.026 17.94 (<0.001) 0.257
DES-II 1.47 (0.233) 0.014 9.59 (<0.001) 0.156 23.12 (<0.001) 0.308
ASI 4.00 (0.026) 0.037 13.82 (<0.001) 0.210 19.98 (<0.001) 0.278

Statistics: Repeated-measures ANCOVA with age as covariate.
Notes: TAS-20: Toronto Alexithymia Scale; PANSS: Positive and Negative Syndrome Scale; DES-II: Dissociative Experiences Scale; ASI: Aberrant Salience Inventory. 
T0: baseline; T1: 3 months; T2: 6 months.

Fig. 1. TAS-20 scores. This figure illustrates the variations in mean scores of 
the TAS-20 scale across the three observation points T0 (baseline), T1 (3 
months) and T2 (6 months) for the three groups Non Users (NU), Natural 
Cannabis users (NC) and Synthetic Cannabinoid users (SC). A significant 
reduction in TAS-20 scale values over time is observed in the NC group 
compared to NC and SC groups.

Fig. 2. DES-II scores. This image illustrates the variations in mean scores of the 
DES-II scale across the three observation point T0 (baseline), T1 (3 months), 
and T2 (6 months) for the three groups Non Users (NU), Natural Cannabis users 
(NC) and Synthetic Cannabinoid users (SC). The NU group exhibited signifi
cantly lower dissociation scores compared to NC and SC groups at T0, with a 
further reduction observed over the subsequent time points.
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3.6. Summary of longitudinal patterns

Analyzing temporal patterns across all measures revealed distinct 
trajectories for the three groups. Non-users showed significant 
improvement across all psychopathological dimensions, with substan
tial reductions in positive symptoms (PANSS), dissociative symptoms 
(DES-II), aberrant salience (ASI), and alexithymia (TAS-20) by T2. 
Natural cannabis users demonstrated moderate improvement in positive 
symptoms and aberrant salience, but maintained relatively high levels of 
dissociation and alexithymia throughout the observation period. Syn
thetic cannabinoid users showed the least improvement, with persis
tently elevated positive symptoms, minimal reduction in aberrant 
salience, and stable high levels of alexithymia across all time points. 
Notably, negative symptoms decreased in all groups over time, though 
they remained higher in non-users. These distinct recovery trajectories 
suggest differential effects of substance type on symptom persistence 
and treatment response in FEP.

4. Discussion

This paper presents an effort to compare three groups: non-users of 
cannabis, THC-users, and Synthetic cannabinoids-users. The comparison 
is conducted using the PANSS, the DES II, the ASI and the TAS-20. These 
assessments were carried out within each individual group and across all 
three groups, both at the onset of psychosis and during the follow-up 
period with antipsychotic treatment in real-life scenarios. One of the 
key innovations in this study is the focused assessment of the role of TAS- 
20 in the onset and progression of psychosis within the three groups of 
patients. Additionally, the study, offers a critical comparison between 
TAS-20 and ASI and its subscales. Our recruitment period spanned 
2015–2024, during which significant changes occurred in cannabis 
availability and formulations in Italy. This period saw increasing po
tency of cannabis products and proliferation of new synthetic cannabi
noid variants as manufacturers modified chemical structures to 
circumvent regulations. These evolving patterns of cannabis availability 
and potency may have introduced variability in our sample not fully 
captured in our analysis.

Across all psychopathological dimensions measured at three time 
points, our longitudinal analysis revealed consistent patterns: non-users 
showed the most robust improvement over time, natural cannabis users 
demonstrated intermediate recovery with persistent deficits in 

emotional processing, while synthetic cannabinoid users exhibited 
minimal improvement and maintained high levels of psychopathology 
throughout the observation period. These differential trajectories were 
particularly evident in positive symptoms, aberrant salience, and alex
ithymia, suggesting substance-specific effects on recovery processes and 
treatment response. Unlike previous cross-sectional research, our six- 
month follow-up design allows us to demonstrate for the first time the 
divergent recovery trajectories between these three distinct groups, 
particularly highlighting the persistence of alexithymia in cannabis 
users regardless of improvement in other symptom domains.

SCs exhibited more severe positive symptoms compared to NC users 
and non-users, consistent with literature (Ricci et al., 2021a; Martinotti 
et al., 2021b; Escelsior et al., 2021) and our previous research (Ricci 
et al., 2023, 2024). Importantly, our longitudinal data extend this 
finding by demonstrating that these differences persist throughout the 
six-month observation period despite antipsychotic treatment, with SCs 
users showing minimal symptom reduction compared to the other 
groups. This persistent symptom severity has significant clinical impli
cations, suggesting that patients with SCs-induced psychosis may 
require more intensive treatment approaches, longer hospitalization, 
and careful monitorin (Van Amsterdam et al., 2015). Our study is the 
first to document the differential treatment response between SC and NC 
users during a standardized six-month antipsychotic regimen, providing 
clinicians with evidence-based expectations for recovery timelines in 
these distinct patient populations.

Negative psychotic symptoms decreased across all groups during the 
observation period but were more pronounced in NU than in NC and SCs 
consistent with prior findings (Welter et al., 2017; Ricci et al., 2021b; 
Kram et al., 2019). However, negative symptoms remained higher in 
non-users, especially compared to SCs users. This counterintuitive fin
ding—that SCs users showed lower negative symptoms despite more 
severe positive symptoms—may be explained by two mechanisms: First, 
SCs-induced dopaminergic activation may selectively enhance positive 
symptoms while affecting mesocortical pathways associated with 
negative symptoms less. Second, the severity of positive symptoms 
might mask the recognition and assessment of co-occurring negative 
symptoms. **Difficulties in identifying emotions correlate with negative 
symptoms like emotional flattening and social withdrawal (Taylor et al., 
1997). Gross (2002) showed that suppression as an emotional regulation 
strategy leads to reduced positive affect and poorer interpersonal func
tioning, fostering emotional and social withdrawal. Other studies 

Table 3 
Spearman’s correlation between TAS-20 and ASI scale and subscales.

ASI Total FIS SS IU HE HC

TAS-20 Spearman’s rho 0.122 0.196 0.198 0.175 0.010 − 0.036
​ p-value 0.208 0.042* 0.040* 0.070 0.919 0.715

Notes: *p < 0.05. ASI: Aberrant Salience Inventory; FIS: Feelings of Increased Significance; SS: Sense Sharpening; IU: Impending Understanding; HE: Heightened 
Emotionality; HC: Heightened Cognition; TAS-20: Toronto Alexithymia Scale.

Fig. 3. The figure illustrates the temporal trends in Aberrant Salience Inventory (ASI) total scores and its subscales, including Feeling of Increased Significance (FIS), 
Sense Sharpening (SS), Impending Understanding (IU), Heightened Emotionality (HE), and Heightened Cognition (HC), at baseline (T0), three months (T1), and six 
months (T2) for non-users (circle, NU), natural cannabis users (filled circle, NC), and synthetic cannabinoid users (square, SC).
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(Todarello et al., 2005) found no correlation between alexithymia and 
negative symptoms. However, Stanghellini and Ricca (1995) linked 
alexithymia to non-paranoid schizophrenia, suggesting that difficulty 
processing emotional states may predispose individuals to negative 
symptoms.** Our data contribute to this theoretical framework by 
demonstrating that this pattern persists over time, with SC users 
consistently showing this inverse relationship between positive and 
negative symptoms throughout the observation period, suggesting a 
distinct psychopathological profile rather than a transient phenomenon.

All groups showed reductions in total and subscale ASI scores over 
time. However, SCs users consistently had higher ASI scores, indicating 
increased aberrant salience (AS) and limited improvement with psy
chopharmacotherapy. This may result from SCs-induced dopaminergic 
hyperactivation, with mesolimbic dopaminergic hyperfunction driving 
maladaptive associative learning early in the illness (Kätzel et al., 2020; 
Millard et al., 2022). Antipsychotics appear to have limited efficacy in 
reversing these disruptions (Kätzel et al., 2020). Our study is the first to 
demonstrate the differential impact of natural versus synthetic canna
binoids on aberrant salience over time, with our data showing that SC 
users maintain significantly elevated ASI scores despite antipsychotic 
treatment, while NC users show intermediate improvement. No signifi
cant differences were observed between THC users and other groups, 
though some studies suggest generic THC users may experience 
increased AS. THC administration can disrupt salience processing in 
healthy individuals, resembling patterns seen in psychosis. 
Cannabis-induced psychotic symptoms correlate with AS, but this as
sociation is not consistent across all users, suggesting salience processing 
disruptions link cannabis use and psychosis (Bloomfield et al., 2016). 
The exaggerated attribution of meaning in AS amplifies the importance 
of neutral stimuli (Kapur et al., 2005). While therapy reduced this across 
all groups, SCs users had higher baseline ASI scores than NC and NU. 
Consistent with previous finding (Ricci et al., 2024), synthetic canna
binoids cause greater dopaminergic and opioid system dysregulation, 
contributing to heightened AS.

4.1. Alexithymia in cannabis-related psychosis

Alexithymia has been examined as a potential predictor of disso
ciative tendencies (Scigala et al., 2022) and is increasingly recognized as 
a significant factor in both substance use disorders and psychosis. 
Dissociation disrupts connections between affect, cognition, and 
behavior, influencing the development of alexithymia and the frag
mentation of emotional, cognitive, and physiological components. Both 
dissociation and alexithymia are impairments in emotional perception, 
often serving as dysfunctional defense strategies against overwhelming 
affective states (Zdankiewicz-Ścigała and Scigala, 2018). Firstly, at 
baseline (T0), there was no significant difference in high levels of 
alexithymia across the different groups, suggesting that the three groups 
started with comparable levels and that high alexithymia levels are 
characteristic of psychotic onsets. This finding from our study challenges 
previous assumptions that cannabis users might begin with higher 
alexithymia levels, demonstrating instead that the onset of psychosis 
itself may be associated with elevated alexithymia regardless of sub
stance use history. Indeed, alexithymia is usually considered a trait 
variable (in the sense of a stable deficit), although it is well-established 
that various circumstances, including substance use, can trigger or 
intensify it (Morie et al., 2016). In our study, we observed differential 
patterns of alexithymia across the three groups over time. There was a 
significant reduction in alexithymia levels among NU but a persistence 
of elevated levels in substance users, whether NC or SC users. This 
observation suggests an association between continued cannabis use and 
maintained alexithymia, though our study design cannot establish cau
sality. The comparative patterns, however, indicate that substances may 
be related to poorer recovery of emotional processing capabilities, 
regardless of whether natural or synthetic cannabinoids are involved. 
Our longitudinal data provide the first evidence that alexithymia may be 

more state-dependent in non-cannabis-related psychosis, while 
remaining trait-like in cannabis users even after symptom remission, a 
distinction not previously established in the literature.

Our findings extend this theoretical model by demonstrating that the 
relationship between alexithymia and dissociation is particularly strong 
in cannabis users, with both NC and SC groups showing persistent ele
vations in both constructs compared to non-users, suggesting a specific 
cannabis-related disruption to emotional processing that persists despite 
treatment. In substance use disorder (SUD) patients, maladaptive de
fenses such as rationalization, projection, denial, and suppression are 
common, alongside immature mechanisms like acting out and isolation 
(Miller, 1985; Iwanicka et al., 2017). These defenses are strongly linked 
to addiction severity, dissociation, and alexithymia (Evren et al., 2012; 
Helmes et al., 2008). Research highlights a connection between early 
trauma and alexithymic traits in Alcohol Use Disorder (AUD), with 
dissociative tendencies frequently co-occurring (Craparo et al., 2014). 
Up to 50 % of AUD patients are alexithymic, reflecting challenges in 
identifying, expressing, and regulating emotions (Blaya et al., 2006). 
Chronic dissociation worsens emotional identification, while chemically 
induced dissociative states may temporarily enhance emotional access. 
Higher dissociative symptoms are observed in SUD patients compared to 
those with alcohol dependence alone, particularly in those using mul
tiple substances (Schäfer et al., 2007; Karadag et al., 2005).

At present, no studies investigate the association between alex
ithymia, psychotic onset, and the use of cannabis (both natural and 
synthetic), particularly the potential role played by alexithymia in 
psychotic onsets among NU, NC users, and SC users. In SUD, alexithymia 
appears to predispose individuals to addiction, as it is associated with 
emotional dysregulation, immature defense mechanisms, and dissocia
tion. High prevalence rates of alexithymia are reported among SUD 
patients (Parolin et al., 2018), with significant links to substance 
craving, disorder severity, socio-relational issues, and negative affec
tivity (Thorberg et al., 2011). Notably, 50 % of AUD patients are alex
ithymic (Blava et al. 2006), and AUD may reflect a dissociative reaction 
to difficulties in identifying, expressing, and regulating emotions 
(Craparo et al., 2014). Similarly, schizophrenia studies indicate that 
patients, especially with non-paranoid types, struggle with emotional 
awareness and expression (Salminen et al., 1999). However, con
founding factors, such as severe symptoms or psychosis medication, 
might also limit emotional awareness (Taylor et al., 1997). Further 
research is needed to determine whether alexithymia is a cause or 
consequence of substance use. Alexithymia fosters emotional dysregu
lation and primitive defense mechanisms, driving substance use, while 
substance use—especially frequent or high-dose—induces symptoms 
like dissociation and psychosis, which hinder emotional accessibility 
and reinforce externally focused thinking.

By measuring both alexithymia and dissociation longitudinally in 
cannabis-related FEP, our study provides unique empirical evidence of 
their interrelated trajectories, showing for the first time that these 
constructs follow parallel recovery patterns, supporting the hypothesis 
that they may represent overlapping psychopathological processes 
particularly affected by cannabinoids. Individuals with higher alex
ithymia levels often adopt maladaptive strategies (e.g., emotion sup
pression) in stressful situations, leading to heightened arousal without 
changes in negative affect.

4.2. Alexithymia (TAS 20) and aberrant salience (ASI)

A novel aspect of this study is the exploration of correlations between 
alexithymia and aberrant salience using the TAS-20 and ASI scales. 
While no correlation was identified between the overall scales, specific 
associations were observed between two ASI subscales—"Feelings of 
Increased Significance" (FIS) and "Sense Sharpening" (SS)—and the TAS- 
20 across all groups. This is the first study to identify these specific 
correlations between alexithymia and aberrant salience subscales, 
providing new insights into how emotional processing difficulties may 
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relate to particular aspects of anomalous perceptual experiences in 
psychosis. FIS, which reflects an exaggerated attribution of significance 
to neutral stimuli, and SS, which denotes perceptual anomalies, repre
sent prodromal psychotic experiences. These factors are phenomeno
logically characterized by a heightened sense of uncertainty and the 
attribution of novel meanings to otherwise neutral stimuli (Kapur et al., 
2005). The elevated baseline alexithymia levels observed across all 
groups suggest that emotional processing impairments could be a po
tential risk factor for various psychiatric disorders, including somati
zation, schizophrenia, and psychosis in general (Taylor et al., 1997). 
Furthermore, the prodromal psychotic states captured by FIS and SS 
might make individuals less accessible to their own emotional states, 
expressions, and external interactions—hallmarks of alexithymia. Our 
findings highlight an association between these two psychopathological 
constructs across the three observation points, suggesting they may be 
related aspects of the psychotic experience. Our study reveals a previ
ously undocumented fundamental connection between alexithymia and 
specific aberrant salience components that persists despite symptomat
ological variations. The correlations between alexithymia and particular 
ASI subscales remain consistent throughout the recovery process, indi
cating interconnected psychological mechanisms that evolve in parallel. 
While our observations provide insights into the evolution of these 
constructs over six months, future research with more frequent assess
ments and extended follow-up periods will be necessary to establish 
potential causal relationships and determine whether alexithymia 
functions as a risk factor, consequence, or maintaining element in 
cannabis-associated psychosis.

5. Limitations

This study has several limitations. The small sample size (n = 108), 
drawn from specific Italian regions, limits generalizability. We 
acknowledge that this represents a significant constraint when inter
preting our findings. Despite our efforts to ensure internal validity, our 
results may not be directly applicable to different cultural, sociodemo
graphic, or healthcare contexts outside Italy Self-reported measures, 
while robust, may be biased, particularly in acute psychosis. The study’s 
observational design prevents causal conclusions about cannabis use, 
alexithymia, and psychotic symptoms. Specifically, our recruitment 
initially approached 153 potential participants, with a final sample of 
108 (70.6 % participation rate), reflecting the challenges of studying this 
population. Methodological considerations include the exclusion of 22 
individuals due to: Comorbid substance use disorders (n = 14); Signif
icant medical conditions (n = 5); Intellectual disability (n = 3). 
Furthermore, the heterogeneity and potency of cannabis products, 
especially synthetic cannabinoids, were not fully accounted for, poten
tially influencing outcomes. The lack of follow-up beyond six months 
limits insight into long-term effects and symptom persistence. Regarding 
the Italian healthcare context, readers should consider that Italy pro
vides universal healthcare access with integrated community-based 
mental health services. This may result in earlier intervention and 
more continuous care than in systems with different structures, poten
tially affecting recovery trajectories observed in our study.

Future research with larger, diverse samples and extended follow-up 
is needed to better understand the relationship between cannabis use 
and psychosis.

6. Conclusion

This study highlights the distinct neuropsychiatric impacts of natural 
cannabis and synthetic cannabinoids on psychotic symptoms, dissocia
tion, aberrant salience, and alexithymia. Synthetic cannabinoids were 
associated with more severe and persistent positive symptoms, height
ened aberrant salience, and limited alexithymia recovery compared to 
natural cannabis and non-users, emphasizing their greater neuropsy
chiatric risk and the need for tailored therapies. A key innovation lies in 

the longitudinal analysis of alexithymia and aberrant salience, revealing 
their significant interplay in shaping psychotic trajectories. Specific ASI 
and TAS-20 subscales emerged as early psychosis markers, deepening 
understanding of the underlying mechanisms. Alexithymia and disso
ciation were identified as critical factors in both the onset and persis
tence of psychosis, highlighting their dual role as risk markers and 
therapeutic targets. While antipsychotics improved symptoms, the 
findings stress the importance of addressing emotional dysregulation 
and salience processing, particularly in SC-induced psychosis. Future 
research should investigate the long-term trajectories of these constructs 
and their integration into personalized treatments to enhance outcomes 
for individuals with cannabis-related psychosis.
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