Comprehensive Psychiatry 118 (2022) 152343

o %

ELSEVIER

Contents lists available at ScienceDirect
Comprehensive Psychiatry

journal homepage: www.elsevier.com/locate/comppsych

COMPREHENSIVE
PSYCHIATRY

t.)

Check for

Validation of the aberrant salience inventory in a general and clinical e

Spanish population

J.F. Rodriguez-Testal °, S. Fuentes-Marquez b C. Senin-Calderén ', S. Fernandez-Le6n ¢,
C. Ceballos Munuera®, S. Perona-Garcelan ©, E. Fonseca-Pedrero

d
f

& Personality, Evaluation and Psychological Treatment Department, University of Seville, Seville, Spain

Y Clinical Mental Health Management Unit, Hospital Juan Ramén Jiménez, Huelva, Spain
¢ Department of Psychology, University of Cadiz, Cadiz, Spain

4 penitentiary Psychiatric Hospital, Seville, Spain

€ University Hospital Virgen del Rocio, Seville, Spain

f University of La Rioja, La Rioja, Spain

ARTICLE INFO ABSTRACT

Keywords:
Aberrant salience
Proneness to psychosis

Background: The concept of aberrant salience is related to the onset of psychosis. Its study is important for early
identification and possible intervention in processes activating later positive symptoms.

Objectives: This study validated the Spanish Aberrant Salience Inventory (ASI) for adult and clinical populations.
Methods: The sample consisted of 6178 participants, of whom 4523 were adolescents, 1292 were general pop-
ulation adults and 363 were patients with a psychopathology.

Results: The evidence provided validates the instrument’s structure. Invariance of measurement suggests that
both men and women, patients and nonclinical population (adults and adolescents) interpreted the items on the
ASI similarly. The distribution of scores by age also suggests stabilization of the trend at about 19 years of age,
showing a developmental change in motivational response. The hypothesis that patients, and in particular, those
diagnosed with schizophrenia and other psychotic disorders and bipolar disorders would have the highest
average scores in aberrant salience was met.

Conclusions: This is a valuable instrument for evaluating a complex process related to abnormal motivation in the
development of schizophrenia.

Self-disorders
Schizophrenia

1. Introduction

Much of the effort devoted to the study of psychosis in general, and
schizophrenia in particular, has been directed at its prodromal stages
and the onset of the psychotic process [1,2]. Early detection makes it
possible to use available resources to slow down or curtail this process,
presumably favoring better adjustment or recovery of the person
affected [3], and reducing its impact on the person’s surroundings.

The concept of aberrant or abnormal salience has been proposed as a
characteristic indicator of the onset of the psychotic process, particularly
schizophrenia [4]. Kapur [5] described it as a change, altered motiva-
tion and attention to elements in one’s experience, such that neutral and
irrelevant stimuli become abnormally salient (decreasing attribution of
salience to rewards) [6]. From there, a state of perplexity and unusual

significance appears before crystallization in delusion [7]. Aberrant
salience is, then, alteration of the natural motivation toward novelty/
reward attributed to the dopaminergic dysregulation traditionally
linked by some authors to the onset of psychosis [8,9].

Aberrant salience was included in the classic descriptions of delu-
sional mood or atmosphere, which emphasized the feeling of imminence
or perception of strangeness of one’s environment. However, in the
current diagnostic classifications, this characteristic process is not
alluded to, and could be misinterpreted as anxiety or depression [10].

Going beyond the characteristic positive symptoms, alterations of
self-experience have been proposed in the ICD-11 as one of the criteria
for diagnosis of schizophrenia [11]. The current phenomenological
tradition revitalizes the more Bleulerian conception of schizophrenia
[12] with these alterations of the self-experience or minimal self. These
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indicators, often diffuse, are related to exaggerated self-consciousness
(hyperreflexivity), diminished sense of self, or loss of vital contact
with reality, to mention three fundamental contents. They are described
exhaustively by such instruments as Examination of Anomalous Self-
Experience (EASE) [13] for self-awareness, and Examination of Anoma-
lous World Experience (EAWE) [14] for awareness of the world. Some of
these experiences are basic symptoms in the study of early prodromes
[15,16], although they concentrate on experiences related to belonging
and agency of the self [17,18]. Aberrant salience may be implicit in
some of these experiences [19], particularly in its role in context: per-
plexity in interaction with others, sharpness in the perception of one’s
surroundings, etc. Aberrant salience has been said to be connected more
with anomalous experience of the world (space, time, others, atmo-
sphere, existential orientation) than with minimal or essential self-
experience, although the two constructs overlap [18]. A definition of
what is understood by aberrant or abnormal salience and its role is
therefore necessary, precisely because of the possible relationship with
these minimal self-experiences and other processes close to delusion.

The concept of delusional mood or atmosphere triumphs with Jas-
pers, who emphasized perception, not as a concrete emotion or affect,
but an overall strange (basic) mood state where familiarity with the
world is lost, occasionally after self-referential experiences and devel-
opment of abnormal meaning [20]. Conrad [21] organized this very
particular gestalt experience in phases, placing distrust and delusional
mood in a specific phase he called trema, where distressing experiences
occur, in addition to depersonalization or derealization, and irrelevant
details or events acquire a new character, but still make no clear sense.
He places abnormal meanings (Jaspers), relationships with no reason
(Gruhle), and the birth of delusional perception (Schneider), in the
apophenia phase. That is, aberrant salience begins in the trema phase and
is exteriorized or becomes concrete in apophenia [22].

Although classical contributions attempt to show a single phenom-
enon which captures the essence of this moment prior to psychotic
development, it is hard to disconnect this process of dopaminergic
sensitization, presumably based on abnormal assignment of salience to
stimuli, from other processes such as anticipation of threat [23], search
for meanings [24,25], or emotional states activated.

In view of the factors involved, the evaluation of this delusional
mood, or in more recent terms, aberrant salience, is extraordinarily
complicated, as it does not recur directly to concrete meanings, to
recognizable perceptive alterations, nor to emotional states that can be
easily communicated. Evaluations of prodromes often include some
reference comparable to aberrant salience [13,15] frequently as unusual
thought content [26,27], as in the Comprehensive Assessment of At-Risk
Mental States (CAARMS) interview, where it is related with ideas of
reference in the same item, although implying a different level of
severity.

The Aberrant Salience Inventory (ASI) [28] is the only self-report
instrument specifically developed to evaluate this process. It has been
validated in French, Spanish and Italian [9,29,30].

Even though, as mentioned above, aberrant salience is closely related
to alterations of the minimal self [18], an analysis of the content of the
ASI items enables the sense of possible motivational changes in the
setting and in the person (including feelings and changes in emotions,
although unspecified) to be perceived. The difference between alter-
ations of the self (affectation of first-person experience, of its limits, its
internal processes, etc.) [31] and aberrant salience (altered motivation
and attention) may have to do with their being different, but comple-
mentary, conditions, perhaps, trait and state, respectively [22]. In view
of these conditions, aberrant salience should be more clearly present in
prodromes than in consolidated psychotic disorders [9,32,33], and
therefore also present, although to a lesser extent, in trait dispositions
such as schizotypal disorder [10]; it should be related to positive in-
dicators closer to the decompensation process, such as ideas of refer-
ence, than other indicators, such as vulnerability or trait, or than active
positive indicators [22,34,35]. Along this line, as stimulus salience is a
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developmental activation process that is not exclusively pathological
[22], it should be found more during adolescence than in other stages of
life, although less so than in individuals with a psychopathological
diagnosis [9].

Given the importance of aberrant salience, and the number of un-
knowns involved, particularly its self-evaluation, the following objec-
tives were proposed in this study:

1) Validate the ASI inventory in an adult general population and with
individuals diagnosed with psychosis, following prior validation with an
adolescent general population [30].

2) Find the relationship of aberrant salience with measures of posi-
tive symptoms to test the hypothesis (2.1) that aberrant salience is
related more to ideas of reference and indicators of vulnerability to
psychosis than to active psychotic dimension symptoms.

3) Analyze the characteristics of ASI scores in three populations
(adolescent and adult general populations and adult patients) to test the
following hypotheses: 3.1) Scores will be highest in the group of pa-
tients, followed by adolescents (as a motivational process related to the
development of self; [36]), and finally the adult group.

3.2) In the score distribution, adolescents will score closest to the
measure’s overall mean, and general population adults will score lowest

3.3) There will be significant differences in Aberrant salience by
diagnosis, where patients with schizophrenia and other psychotic dis-
orders and bipolar disorder will score higher than others.

2. Method
2.1. Participants

The study sample was comprised of 6178 participants, of whom 4523
were adolescents, 1292 were general population adults and 363 were
patients with a psychopathology. Of the adult general population par-
ticipants, 5.9% (n = 76) had a history of some mental health-related
problem (not counted in the group of adolescents), while 58% of the
group of patients (n = 209) had a psychopathological history. (See
Table 1). The adult participants from the general population were
recruited by snowball sampling by a group of undergraduate psychology
students, each of whom had to provide several contacts and each contact
in turn served as the connection to further contacts (so participants
would not be limited to their family circles or acquaintances). The pa-
tients came from several public and private clinical psychology centers
in Western Andalusia (Spain). The diagnoses were made by healthcare
professionals (clinical psychologists, general psychologists and

Table 1
Sociodemographic characteristics of the sample and clinical diagnoses.

Adolescents (n General population Patients (n = 363)

= 4523) adults (n = 1292)
Sex (% 53.6% 69.1% 53.7%
women)
Age (M, SD) 14.31 (1.66) 27.64 (11.90) 35.45 (13.39)
Age range 11-18 18-80 17-79
(years)
Diagnoses - - Depressive D. = 55
(W] Adjustment D. = 11

Eating D. = 8

Anxiety D. = 72
Schizophrenia and other
D. Psychotic = 149
Bipolar D. = 16
Somatoform D. = 11
Personality D.'= 27
Other? = 14

! Ppersonality D: Paranoid Personality D. = 4; Schizotypal Personality D. = 5;
Schizoid Personality D. =1; Histrionic personality D. = 2; T. Borderline Per-
sonality D. = 8; T. Dependent Personality D. = 1; Unspecified Personality D. = 6.
2Others: Dissociative D. = 1; Sexual D. = 1; HADD = 5; Others applicable to Axis
I =3, T. Addictive = 1; Neurodevelopmental D. = 2; Impulse Control D. = 1.
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psychiatrists) with wide clinical experience following the DSM-IV-TR
classification [37].

2.2. Measures

A questionnaire designed by the authors was administered to collect
the participants’ sociodemographic variables, medication and psycho-
pathological history. Then the evaluation instruments described below
were administered.

Aberrant Salience Inventory [28] (ASI, Spanish version by
Fernandez-Leon et al. [30]). This test evaluates assignment of meaning
or importance to usually irrelevant stimuli in 29 items with a dichoto-
mous (true or false) answer format (e.g., 5. “Do you sometimes notice
small details that you have not noticed before that seem important?”). It
has five dimensions: Heightened Cognition, Impending Understanding,
Heightened Emotionality, Increased Significance, and Senses Sharp-
ening. A total score is possible by adding up the affirmative answers. The
authors reported a Cronbach’s Alpha = 0.89 for the complete scale and
evidence of concurrent validity with other psychosis proneness mea-
sures. The ASI was validated with the same sample of Spanish adoles-
cents used in this study [30], where the factor structure proposed by the
authors and a second-order general factor, which enabled interpretation
of the total score, were corroborated. Psychometric properties (Ordinal
a = 0.95 for the total scale) and evidence of concurrent validity with
other measures of positive and negative symptoms were adequate.

Referential Thinking Scale [38] (REF, Spanish validation by
Rodriguez-Testal et al. [35]). This scale evaluates the interpretation of
casual situations where a person may feel watched, laughed at or
noticed. It consists of 34 items with a true or false answer format. Five
first-order factors and one second-order factor were found in the Spanish
validation. The total scale score was used in this study. The psycho-
metric properties were favorable in all the samples with an ordinal a for
the total score that varied from 0.94 (adolescents) to 0.97 (patients and
general population adults).

Community Assessment of Psychic Experiences-42 [39] (CAPE-
42, Spanish validation by Fonseca-Pedrero et al. [40]). This instrument
evaluates attenuated positive and negative psychotic and depressive
symptoms. It consists of 42 items with a four-choice Likert-type answer
format (from “almost never” to “almost always™). Internal consistency of
the Spanish validation was from 0.78 to 0.89 in the sample of university
students and from 0.84 to 0.93 in patients with psychosis. In this study,
the total scale score was used, but focused mainly on CAPE positive
symptoms. This instrument was administered to 250 participants (n =
226 general population adults and n = 24 patients). Internal consistency
was 0.88 for the global CAPE and 0.76 for the Positive CAPE.

Brief Psychiatric Rating Scale [41](BPRS, Spanish validation by
Peralta-Martin and Cuesta Zorita [42]). This other-reported scale has 24
items which evaluate positive (psychotic and disorganized) and negative
emotional symptoms. The answers to the items vary from 1 (not present)
to 7 points (extremely severe). The Spanish validation has 18 items with
reliability of @ = 0.59 to 0.70, and retest reliability of 0.70. In this study,
only the psychotic dimension was used (Items 6. Suspiciousness, 7.
Unusual thought content, 8. Grandiosity, 9. Hallucinatory behavior;
[43]. This scale was administered to 379 participants (n = 263 patients
and n = 116 general population adults). Internal consistency for this
study was 0.84 for the psychotic dimension of the BPRS, 0.81 for the
group of patients, and 0.73 in the control group.

2.3. Procedure

Approval was received from the author for the Spanish adaptation of
the ASI, which was back-translated by two expert translators with
clinical knowledge, one native English speaker and one Spanish [30],
following standardized adaptation instructions [44]. Recruitment of the
sample of adolescents is described in Fernandez-Leon et al. [30]. Of this
group of adolescents 79 were discarded previously because of
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incomplete answers on the tests. Of the general population adults, 51
were discarded because of incomplete answers on the tests. In the group
of patients, there were no missing values, and test completion was
reviewed with each participant.

All the participants were informed of the objectives of the study and
gave their written consent to participate. Parents or legal guardians of
the adolescents signed their consent. The study was approved by the
Ethics Committee of the Junta de Andalucia [Andalusian Regional
Government] (PI 010/16).

2.4. Data analysis

For the first objective, a Confirmatory Factor Analysis was done with
the sample of general population adults and patients, testing the factor
structure found in the validation of the ASI [30] against the adolescent
sample included in that study. The diagonally weighted least squares
(WDLS) method was applied to the asymptotic covariance matrix. The
following parameters were used for goodness-of-fit analysis of the factor
structure: Satorra Bentler Chiz, non-normed fit index (NNFI) and the
comparative fit index (CFI), which must be >0.90 [45]. The root mean
square error of approximation (RMSEA) and its 90% confidence interval
(CI) were calculated, which for a good fit must be <0.06, as well as the
standardized root mean residual (SRMR) which has to be <0.08 [46].

The ASI factor structure was subjected to a multi-group CFA for
testing measurement invariance in a series of hierarchical steps in which
increasingly stringent restrictions were placed on the parameters to be
estimated. The invariance analyses were tested across patients and
general population adults, then across the general population adults and
adolescents. Invariance across gender was also tested. Testing began
with a CFA in each group separately. Then, the baseline model was
estimated (configural invariance: M0O) across the populations evaluated.
Configural invariance is the least stringent model and implies that the
parameters are freely estimated in each group. Next, a metric invariance
analysis (M1) was carried out, in which the factor loadings were con-
strained to equality in each comparison group and fit of model M1 was
compared to MO. Finally, scalar invariance was analyzed, where the
item-factor intercepts were constrained and this model was compared to
M1. Chen’s [47] criterion was used to test whether the models compared
were equivalent, where the invariance hypothesis is met if ACFI <0.01
and ARMSEA<0.015.

After that, the reliability of the scores on the ASI dimensions and
total score was estimated using the ordinal w, which is more appropriate
for dichotomous variables. Discrimination indices were also analyzed.
For Objective 2, Pearson correlations were found between the ASI, REF,
CAPE, and BPRS to corroborate the evidence of validity compared to
other external variables (for adult participants).

For Objective 3, the adult and adolescent general population samples
were divided into age groups from 11 to 19, from 20 to 29, from 30 to
39, from 40 to 49, from 50 to 59, and from 60 to 80. A one-way ANOVA
was done of the age groups over the mean ASI score. Then the frequency
of ASI item answers in each age group was analyzed. In the group of
patients, an ANOVA was done to test whether there were any differences
in the ASI with respect to psychopathological diagnosis. A one-factor
ANOVA of the three study samples and a post hoc test were performed
on the total ASI score. Finally, the sensitivity and specificity of the scale
were analyzed using the ROC curve to find an ASI cutoff point. The
statistical analyses were performed with Lisrel 8.7, SPSS 24, and Jamovi
1.6.6.0 software.

3. Results
3.1. Evidence of validity based on the internal structure
A confirmatory factor analysis was performed with the samples of

patients and general population adults. The factor structure found in the
study by Fernandez-Leon et al. [30] with adolescents was tested. The
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two-factor solution with one general factor and five dimensions had
optimum goodness-of-fit indices: Satorra Bentler Chiggyz) = 1004.55,
CFI = 0.995, RMSEA = 0.031, IC 90% [0.030, 0.034], NNFI = 0.994,
SRMR = 0.057. Fig. 1 shows the model with one second-order factor and
five first-order factors with its standardized factor loadings which varied
from 0.47 to 0.92.
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3.2. Invariance of ASI measurement across population (patients, adults
and adolescents) and gender

First, CFAs were carried out on the samples separately. In all cases,
the goodness-of-fit indicators were appropriate. Then configural
invariance was analyzed (MO) to test whether the factor structure
(number of factors) and the items loading on each factor were equivalent
in the population groups analyzed. Tables 2, 3 and 4 show that the
goodness-of-fit indices reached recommended values (CFI >0.95 and
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Fig. 1. Factor structure of the Aberrant Salience Inventory. Standardized solution. HG: Heightened cognition; IU = Impending understanding; HE = Heightened

emotionality; IS = Increased significance; SS = Senses sharpening.
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Table 2
Invariance of measurement in ASI scores across sample (general population vs.
clinical population).

Model SBy? df CFI RMSEA [IC  ACFI ~ ARMSEA
90%]
General 783.15* 372 0.995 0.029
population [0.027,
0.032]
Clinical 524.92* 372 0.993 0.033
population [0.027,
0.040]
Configural 1365.49* 745 0.994  0.032
invariance [0.023,
0.034]
Metric 1416.04* 769 0.994 0.032 <0.01 <0.015
Invariance [0.029,
0.035]
Scalar 1496.61* 807 0.993 0.032 <0.01 <0.015
invariance [0.030,
0.035]
" p<.0L
Table 3
Invariance of measurement in ASI scores across age.
Model SBy? df CFI RMSEA [IC  ACFI ARMSEA
90%]
Adults 783.15* 372 0.995 0.029
[0.027,
0.032]
Adolescents 1981.67* 372 0.985  0.031
[0.030,
0.033]
Configural 2374.73" 745 0.987  0.028
invariance [0.026,
0.029]
Metric 2568.28" 769  0.987  0.028 <0.01 <0.015
invariance [0.027,
0.030]
Scalar 3206.48* 807 0.983  0.032 <0.01 <0.015
invariance [0.031,
0.033]
" p<.0L

RMSEA <0.06). Then, metric invariance (M1) was analyzed, and the CFI
and RMSEA for M1 and MO were compared. The criteria for invariance
were met in all cases (ACFI<0.01 and ARMSEA<0.015), showing that
the group factor loadings were equivalent. Finally, scalar invariance was
tested (M2), and there was no significant increase in CFI or RMSEA when
M2 and M1 were compared. This invariance suggests that the intercepts
of regression lines relating each item to its factor are the same in all the
samples analyzed [47].

3.3. Reliability estimation of ASI scores

Internal consistency of the scale’s global score and factors was
evaluated in the samples with the ordinal omega. In all case, values were
over 0.70 (Table 5). The discrimination indices of all the factors were
over 0.30. The ASI was administered to 244 participants after 15 days to
find the retest reliability, which was r = 0.89.

3.4. Evidence of validity with respect to other scales

Pearson correlations were estimated to find evidence of validity with
regard to external variables. All the correlations were positive and sta-
tistically significant (Table 6). The total ASi, r ASI-REF(,—1655) = 0.567,
and r ASI-BPRS(,—379) = 0.587 are worth mentioning. Attention is called
to the ASI Heightened cognition and Impending understanding factors
compared to the BPRS Psychotic dimension,—379) = 0.498 and 0.470,
respectively, and Heightened emotionality with regard to the
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Table 4
Invariance of measurement in ASI scores across gender.
Model SBy? df CFI RMSEA [IC  ACFI ARMSEA
90%]
General 569.93* 372 0.996 0.025
population [0.020,
women 0.028]
General 526.33* 372 0.994 0.032
population [0.026,
men 0.039]
Configural 1103.92* 745 0.996  0.027
invariance [0.024,
0.031]
Metric 1138.98* 769 0.996 0.027 <0.01 <0.015
invariance [0.024,
0.031]
Scalar 1163.36* 807 0.996 0.027 <0.01 <0.015
invariance [0.023,
0.030]
Female clinical 456.85* 372 0.993 0.034
population [0.018,
0.045]
Male clinical 441.60* 372 0.993 0.034
population [0.018,
0.045]
Configural 3163.52* 745 0.968 0.071
invariance [0.069,
0.073]
Metric 3246.89* 769 0.968 0.071 <0.01 <0.015
invariance [0.068,
0.073]
Scalar 3302.88* 807 0.967 0.069 <0.01 <0.015
invariance [0.067,
0.072]
"p<.0L

REF(;—1655) = 0.508. Increased significance and Senses sharpening
showed more modest results, but with respect to the BPRS(;-379) =
0.440 and 0.452, respectively, should still be mentioned.

3.5. Analyses related to participant populations

The one-way ANOVA by age range over the total ASI score in the two
general population samples found statistically significant differences F
(5,5809) =161.32,p < .001, ;12 = 0.12. Results of a post hoc Dunnet test
showed that the group of adolescents differed from the other groups
with a much higher mean on the ASI with large effect sizes which varied
from Cohen’s d = 0.73 to 1.01. Fig. 2 shows the mean ASI scores on the
ordinal axis and participant age on the abscissa. As there were fewer
participants in the oldest age categories, participants over 35 years of
age were grouped together in Fig. 2.

Although the linear trend is slightly upward, it is very stable from
ages 11 to 18 (least squares: y = 0.3691x + 13.367; R? = 0.8815), and
visual inspection shows the practically stable trend from age 19 on,
although with poor fit to this linear trend (y = 0.022x + 9.394; R? =
0.018). A frequency analysis was done of ASI items answered affirma-
tively in each sample (see supplementary material).

A one-way ANOVA was done of psychopathological diagnoses
grouped by category over the total ASI score. As shown in Table 7,
statistically significant differences were found. The Tukey’s post hoc test
demonstrated that patients with depressive disorders differentiated in
ASI score from patients with schizophrenia and other psychotic disor-
ders (Cohen’s d = 0.79) and bipolar disorder (Cohen’s d = —0.83).

3.6. Comparison of mean score on ASI by population

An ANOVA was performed of the total score on the ASI by population
group. Statistically significant differences were found: F(2, 6175) =
500.14, p < .001 (Means: Patients = 15.86 (SD = 7.02), general popu-
lation = 9.49 (SD = 5.99) and adolescents = 15.07 (SD = 5.51), with a
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Table 5

Reliability of the ASI factor scores and total score by subsamples.
ASI F1 F2 F3 F4 F5 Total
® ordinal
Adults 77 77 81 86 86 92
Clinical population 85 87 85 92 92 96
Adolescents 91 87 90 88 92 95
Discrimination indices 0.31-0.50 0.48-0.54 0.38-0.53 0.42-0.58 0.43-0.51 0.30-0.53

F1: Heightened cognition; F2 = Impending understanding; F3 = Heightened emotionality; F4 = Increased significance; F5 = Senses sharpening.

large effect size 7 = 0.14. A post hoc Dunnet’s test found statistically
significant differences between patients and general population adults
(Cohen’s d = 1.02), between patients and adolescents (Cohen’s d =
0.14) and between adolescents and general population adults (Cohen’s

Table 6
Pearson correlations of the ASI scale and factors with psychotic dimension
measures (adults).

ASI F1 F2 F3 F4 F5 Total d = —0.99).

REF (n = 1655) 0.459  0.458 0508 0431 0.369  0.567

BPRS (n = 379) 0.526  0.456  0.540  0.440  0.452  0.587 3.7. ROC curve

BPRS-P (n = 379) 0.498  0.470  0.401 0377  0.426  0.521

CAPE-42 (n = 250) 0.298  0.378  0.465 0.380  0.186  0.497

CAPE-42-P (n = 250) 0.376 0.440 0.335 0.375 0.258 0.504 The ROC curve was calculated (Fig. 3) to find the ASI cutoff point,

and its sensitivity and specificity, considering patients with Schizo-

Note: All the correlations were statistically significant p < .01. F1: Heightened
y g P 8 phrenia and other psychotic disorders, and bipolar disorders. The area

cognition; F2 = Impending understanding; F3 = Heightened emotionality; F4 =

Increased significance; F5 = Senses sharpening. REF: Referential Thinking Scale; under the ROC curve was statistically significant for the t?tal ASI score
CAPE-42: Community Assessment of Psychic Experiences-42; CAPE-42-P: Psy- (area = 0.80, p < .001, CI 95% [0.76, 0.83]) at a cutoff point of 14 with
chotic dimension from Community Assessment of Psychic Experiences-42. 69% sensitivity and 74% specificity.

4. Discussion

Average aberrant salience by age
This study proposed the analysis of some characteristics related to

1: measurement of aberrant salience in the general and clinical populations
w using the ASI inventory [28]. In view of the importance of early psy-
- chotic development, particularly with respect to delusional mood,
4 described from the more classic works (Gruhle, Jaspers, Matussek,
2 10 Conrad and others) to the proposal by Kapur et al. [8] of aberrant
) z salience, and the lack of self-report instruments that can measure it, the
main objective of this study was to validate the ASI inventory in an adult
N Spanish general population and a group of patients, as previously done

2 with an adolescent general population [30].
° 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 In general, and as the first objective, some indications are given of

AGE
ROC Curve

Fig. 2. Distribution of the mean scores on the ASI by age (sample of adolescent

and adult general population n = 5815). 10
Table 7
One-way ANOVA between psychopathological diagnosis groups over total ASI 087
score.
Diagnoses Mean df F(p) n”? Tukey
6D 2 06
1. Anxiety D. (n = 76) 14.96 8 420 0.09 N >
(6.57) (<0.001) "é
2. Bipolar D. (n = 18) 18.11 3<2 c
(6.80) ‘)0,
3. Depressive D. (n = 54) 12.31 2>3,4 047
(7.04) >3
4. Schizophrenia and other 17.79 3<4
psychotic (n = 149) (6.84)
5. Adjustment D. (n = 11) 14.73 N.S. 0.2+
(6.31)
6. Eating behavior D. (n = 8) 12.50 N.S.
(6.35)
7. Somatoform D. (n = 11) 16.46 N.S.
(7.38) 0,0 T T T T
8. Personality Group A D. (n 14.10 N.S. 00 02 04 06 08 10
=10) (6.84)
9. Personality Group B D. (n 15.40 N.S 1-Speciﬁcity
=10) (3.81)

Fig. 3. ROC Curve for sensitivity and specificity analysis of the Aberrant

N.S. = non-significant differences p > .05.
Salience Inventory (ASI).
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the validity of the instrument’s structure, in agreement with its original
validation [28], and as tested in our context with an adolescent popu-
lation [30]. The five second-order factors found by its authors were
verified: Heightened cognition (e.g., 19. “Do you ever feel like the mys-
teries of the universe are revealing themselves to you?”); Impending
understanding (e.g., 11. “Do you sometimes feel like you are finding the
missing piece to a puzzle?”); Heightened emotionality (e.g., 26. “Do you
ever have a feeling of inexpressible urgency, and you are not sure what
to do?”); Increased significance (e.g., 1. “Have certain trivial things sud-
denly acquired importance or special meaning for you?”); Senses
sharpening (e.g., 3. Do your senses (sight, hearing, etc.) sometimes seem
sharpened?”). The indicators of sensitivity and specificity (69% and
74%, respectively) were adequate.

Invariance of measurement across the population and gender groups
suggests that both men and women, patients and nonclinical population
(adults and adolescents) interpret the items on the aberrant salience
inventory similarly, and therefore, it is possible to compare the mean
scores on the items and the complete scale in different populations.

Evidence of comparative validity, the second objective, highlights
significant positive correlations, particularly with respect to ideas of
reference, as predicted, but more so with the positive vulnerability
measure (CAPE) and the active psychotic dimension (BPRS; patients
with a variety of diagnoses). The relationship between aberrant salience
and ideas of reference has been confirmed in the literature, for example,
in a population with psychotic experiences [35,48], showing that they
are clinically very close processes, described by their emergence at
different times, from unspecific imminent experiences and perceived
changes in the person’s environment and mood (aberrant salience) to
externalization, where the actions of others often take on significance
(ideas of reference) [10]. However, the relationship between the ASI
measurement with positive symptoms (BPRS) and positive vulnerability
(CAPE) was not as clearly differentiated as expected, although similar to
what has been found in other studies that have approached psychotic
experiences or first episodes in young people [49,50].

These results may not have been as expected because some of the
measures, such as the BPRS, include both unusual thought content
(therefore near aberrant salience) as well as other positive contents,
such as delusions or hallucinations. Thus, the BPRS may not be verifying
that aberrant salience has less of a relationship with consolidated psy-
chotic symptomatology. Perhaps aberrant salience does not change so
drastically from the first signs to emergence of positive symptoms [33],
but depends on other processes for the relationship with delusional
content already crystalized and its maintenance [51].

The correlation of aberrant salience and the vulnerability measure
(CAPE) was quite a bit lower than expected. The correlations between
the ASI factors and the positive dimension measures observed are of
interest. The most robust relationship with the vulnerability measure
(CAPE) was with Impending understanding, while ideas of reference
(REF) had a very strong relationship with Heightened emotionality.
Active symptoms (BPRS) had the strongest relationship with the
Heightened cognition factor (for the psychotic dimension) and Height-
ened emotionality (total BPRS, that is, including emotional indicators).
The strongest relationships with the other measures were with Height-
ened cognition and Heightened emotionality (more aberrant salience) in
particular, while the lowest correlations were with Senses sharpening
(moderate correlation with BPRS). One possible explanation for this
result is that the vulnerability measure (CAPE) may be too general or
static, and the design used is not sensitive enough to identify the subtle
changes in the contents shown by the ASI factors. This may suggest signs
of content changing depending on the moment in the process’s devel-
opment, when there would be a connection between ideas of reference
and emergence of aberrant salience on affects that are still not consoli-
dated in emotional states, but related to senses when there is more
concrete positive symptomatology present. So it is possible that changes
in aberrant salience could occur in a theoretical order from the measure
of vulnerability, to ideas of reference, to active symptoms, clearly rising
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at the moment when the search for external meaning begins (ideas of
reference) [22,48]. This could show aberrant salience going from trema
to apophenia, in the terminology of Conrad [21], to later diminish again
when general positive symptoms take on stronger prominence [7,9].
Future studies could confirm the deployment of contents and expres-
sions of aberrant salience measured with the ASI based on a prospective
design, which would also enable verification of its location between
vulnerability and consolidation of active psychotic symptoms.

For the third objective of this study, the aberrant salience (ASI)
measurement was compared with the participant’s developmental stage
(general population) and characteristics of the adult patients. The hy-
pothesis that patients would have the highest scores in aberrant salience
was met, particularly the average among those diagnosed with schizo-
phrenia and other psychotic disorders and bipolar disorders. The group
of general population adolescents had a very high average close to the
patients. This result could have to do with the changes in cerebral
reorganization and hyperreactivity of the dopaminergic system that are
taking place precisely during adolescence more than in other develop-
mental stages [52]. The results in Fig. 2 show that the average adoles-
cent ASI scores are consistently higher up to 18 years of age, then drop
off sharply at 19, which would fit with that explanation. In this study,
unlike most others, inclusion in the group of adolescents started at age
11, which is a novelty in the study of aberrant salience. With university
student samples, Cicero et al. [28](Study 2) and Raballo et al. [9] found
averages of 12-13 points on the ASI for ages 19 to well beyond the third
decade of life, and more pronounced than what was observed in this
study for the same ages (M = 9.61, SD = 1.25). According to our data,
the trend stabilizes at around 19 years of age, although with wide
variation in the average scores (Fig. 2). This distribution is different
from ideas of reference [35] insofar as breadth of variation, although
timing of score stabilization is similar. This pattern suggests that there is
a change in motivational response as the various levels of functioning
adjust during development, diminishing the risk that more biased
stimulus salience could lead to. The comparison of the three groups by
number of items answered again suggests a normal distribution. Most of
the adolescent scores were high, as predicted, differing widely from the
distribution observed in adults, whose scores were similar to those for
ideas of persecution in the general population [53].

The results of Pelizza et al. [54] with participants with first episodes
and at-risk mental states (criteria established by interview) are of in-
terest in this sense, as the scores were around 13-14 points, with no
significant differences found between adolescents and adults. The group
of participants that did not meet the high-risk criteria had an average of
4.87 points (SD = 5.46), clearly very low for this group, which had an
average age of 22. Cicero et al. [28] (Study 3), with participants aged 18
to 20, psychometrically identified as psychosis-prone, scored an average
of 22.26 on the ASI (SD = 5.40). This wide variability in ASI scores,
emphasizes rightly the importance of separating transitory psychotic
experiences from their stabilization as prodromes of psychosis [54]. The
same working group observed that participants in their first psychotic
episode had a baseline mean of 14.50 points (SD = 7.00) [50]. There-
fore, the ASI will depend strongly on when the process is evaluated, and
may be useful combined with evaluation of ideas of reference and
negative symptoms, thereby palliating some of the problems in this
valuable instrument. Some authors have emphasized the importance of
differentiating perceptive, cognitive and experiential aspects of aberrant
salience [48]. Furthermore, we think the size of our study sample sug-
gests the need for some amendments to the instrument, such as the
persistence of indicators. The ASI could also show the overall changes in
stimulus salience, characterizing an inclusion of novel stimuli or erro-
neous mental content [22] without clearly distinguishing better adapted
salience from what is considered aberrant [33].

The hypothesis that scores would differ by diagnosis was partially
confirmed. As predicted, the patients with active schizophrenia and
bipolar disorders differed significantly from other patients, especially
those with depressive disorders. This result is close to the one found by
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Cicero et al. [28] (Study 4) in a forensic context. However, in this study,
the differences were not present in all the comparisons, so aberrant
salience may be a process mainly relevant to psychotic manifestations,
although other diagnostic groups, such as somatoform and anxiety dis-
orders also had high scores.

Neumann et al. [55] observed intermediate aberrant salience in a
group of patients with anxiety, and therefore, these authors mention that
it might not be a trait exclusive to schizophrenia, and discuss whether
the ASI is not really related to motivational salience as described in
psychotic disorders. Longitudinal analysis and the experience sampling
method have highlighted the relationship between aberrant salience and
negative affect (anxiety), where anxiety diminishes when delusional
experiences are clarified [54,56]. Therefore, psychotic disorders already
established would be characterized by a downward trend in the rela-
tionship between aberrant salience and anxiety.

Therefore, this requires further research. Although the participants
in the group of patients were evaluated at the time they requested
clinical help, the scores on the ASI were generally high, much more than
would be expectable according to more classic references of the delu-
sional mood (aberrant salience) as a step previous to crystallization of
delusion [7,21,31]. The studies by Pelizza et al. [54] and Scazza et al.
[50] also suggest that average aberrant salience is very high during the
first psychotic episode, so it is possible that the decrease in aberrant
salience is slow and depends on other processes, for example, as
mentioned, lessening of emotional states as psychotic symptoms
stabilize.

Summarizing, this study validated the Aberrant Salience Inventory
(ASI) in Spanish for adult and clinical populations. It is an important
instrument for evaluating a complex process related to abnormal moti-
vation in the context of the development of schizophrenia. As
mentioned, it may not be absent in other pathological processes,
although not as intense or more temporary, so it is of interest to add and
differentiate resources that enable analysis, along with aberrant
salience, of alterations in self-experience [57]. It remains to be eluci-
dated whether these two processes refer to state or trait [22], respec-
tively, and improve the motivational changes that best represent
adaptive salience, anomalous or aberrant salience. We propose that a
change in the dichotomous answer format to a Likert format be
explored, as was originally done in some of the original ASI studies [28].

This study has a series of limitations that should be considered. In the
first place, it is a cross-sectional study focused on group comparison, so
these results should be generalized with caution. Only a prospective
study would enable definitive confirmation of the onset of aberrant
salience and when, whether it is connected to ideas of reference, and
finally, ends with the crystallization of delusion. Nevertheless, the large
samples of different groups representing different ages is a strength of
the study. In the second place, several of the instruments used are self-
reported, so they contain a bias which is hard to control, although
validated instruments with psychometric guarantees were used. As
highlighted, the main measure of aberrant salience was made with a self-
report, and these results still need to be compared with measures that
converge on the analysis of this process [48]. One important question
has to do with negative symptomatology, which was not analyzed, and
could provide clues to aberrant salience [58], keeping in mind that in
the psychotic process, these negative symptoms are usually the first to
begin. Finally, different clinical stages (risk, first episodes, remission)
need to be analyzed to corroborate the changes expected in aberrant
salience, as well as monitoring onset, course and treatment [50,56],
especially in patients with psychotic disorders, so the role of aberrant
salience can be securely established and its relationship with altered
self-experience can be disentangled.

Funding statement

The study was supported by the Ministry of Economy and Competi-
tiveness (Spain) and co-funded with European Regional Development

Comprehensive Psychiatry 118 (2022) 152343

Fund [ERDF, grant numbers: PSI2015-68659-P].

Declaration of Competing Interest
None.
Acknowledgements

Program of Promotion and Impulse of the Research and Transference
activity of the University of Cadiz (plan propio 2022-2023).

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.comppsych.2022.152343.

References

[1] Fusar-Poli P, Salazar de Pablo G, Correll CU, Meyer-Lindenberg A, Millan MJ,
Borgwardt S, et al. Prevention of psychosis: advances in detection, prognosis, and
intervention. JAMA Psychiatry 2020;77:755. https://doi.org/10.1001/
jamapsychiatry.2019.4779.

[2] Radua J, Davies C, Fusar-Poli P. Evaluation of variability in individual response to

treatments in the clinical high-risk state for psychosis: a meta-analysis. Schizophr

Res 2021;227:20-7. https://doi.org/10.1016/j.schres.2020.05.010.

Colizzi M, Lasalvia A, Ruggeri M. Prevention and early intervention in youth

mental health: is it time for a multidisciplinary and trans-diagnostic model for

care? Int J Ment Heal Syst 2020;14:23. https://doi.org/10.1186/513033-020-

00356-9.

[4] van Os J. ‘Salience syndrome’ replaces ‘schizophrenia’ in DSM-V and ICD-11:
psychiatry’s evidence-based entry into the 21st century? Acta Psychiatr Scand
2009;120:363-72. https://doi.org/10.1111/j.1600-0447.2009.01456.x.

[5] Kapur S. Psychosis as a State of Aberrant Salience: A Framework Linking Biology,
Phenomenology, and Pharmacology in Schizophrenia. 2003. https://doi.org/
10.1176/appi.ajp.160.1.13.

[6] LiLY, Castro MK, Martin EA. What you want may not be what you like: a test of the

aberrant salience hypothesis in schizophrenia risk. Cogn Affect Behav Neurosci

2020;20:873-87. https://doi.org/10.3758/513415-020-00807-3.

Stanghellini G, Palumbo D, Ballerini M, Mucci A, Catapano F, Giordano GM, et al.

Abnormal bodily experiences detected by Abnormal Bodily Phenomena

questionnaire are more frequent and severe in schizophrenia than in bipolar

disorder with psychotic features. Eur Psychiatr 2020;63:e49. https://doi.org/
10.1192/j.eurpsy.2020.49.

[8] Kapur S, Mizrahi R, Li M. From dopamine to salience to psychosis-linking biology,

pharmacology and phenomenology of psychosis. Schizophr Res 2005;79:59-68.

https://doi.org/10.1016/j.schres.2005.01.003.

Raballo A, Cicero DC, Kerns JG, Sanna S, Pintus M, Agartz I, et al. Tracking salience

in young people: a psychometric field test of the Aberrant Salience Inventory (ASI).

Early Interv Psychiatry 2019;13:64-72. https://doi.org/10.1111/eip.12449.

[10] Henriksen MG, Parnas J. Delusional mood. In: Stanghellini G, Raballo A,

Broome M, Vincent Fernandez A, Fusar-poli S, Rosfort R, editors. The Oxford
Handbook of Phenomenological Psychopathology. vol. 1. Oxford Handbooks
online; 2018. p. 1-14. https://doi.org/10.1093/oxfordhb/
9780198803157.013.72.

[11] World Health Organization. The ICD-11 Classification of Mental and Behavioural
Disorders 2018. https://icd.who.int/browsel1/1-m/es# /http%3a%2{%2fid.who.
int%2ficd%2fentity%2f405565289.

[12] Sass LA. The life-world of persons with schizophrenia considered as a disorder of
basic self. In: The Oxford Handbook of Phenomenological Psychopathology.
Oxford: Oxford University Press; 2019. p. 596-616.

[13] Parnas J, Mgller P, Kircher T, Thalbitzer J, Jansson L, Handest P, et al. EASE:
examination of anomalous self-experience. Psychopathology 2005;38:236-58.
https://doi.org/10.1159/000088441.

[14] Sass L, Pienkos E, Skodlar B, Stanghellini G, Fuchs T, Parnas J, et al. EAWE:
examination of anomalous world experience. Psychopathology 2017;50:10-54.
https://doi.org/10.1159/000454928.

[15] Gross G, Huber G, Klosterkotter J, Linz M. BSABS. Bonn Scale fort he Assessment of
Basic Symptoms. Aachen: Shaker Verlag; 2008.

[16] Schultze-Lutter F. Subjective symptoms of schizophrenia in research and the clinic:
the basic symptom concept. Schizophr Bull 2009;35:5-8. https://doi.org/10.1093/
schbul/sbn139.

[17] Nelson B, Lavoie S, Gaweda L, Li E, Sass LA, Koren D, et al. Testing a
neurophenomenological model of basic self disturbance in early psychosis. World
Psychiatry 2019;18:104-5. https://doi.org/10.1002/wps.20597.

[18] Nelson B, Lavoie S, Gaweda L, Li E, Sass LA, Koren D, et al. The
neurophenomenology of early psychosis: an integrative empirical study. Conscious
Cogn 2020;77:102845. https://doi.org/10.1016/j.concog.2019.102845.

[19] Pankow A, Katthagen T, Diner S, Deserno L, Boehme R, Kathmann N, et al.
Aberrant salience is related to dysfunctional self-referential processing in
psychosis. SCHBUL 2015:sbv098. https://doi.org/10.1093/schbul/sbv098.

[3

=

[7

—

[9

—


https://doi.org/10.1016/j.comppsych.2022.152343
https://doi.org/10.1016/j.comppsych.2022.152343
https://doi.org/10.1001/jamapsychiatry.2019.4779
https://doi.org/10.1001/jamapsychiatry.2019.4779
https://doi.org/10.1016/j.schres.2020.05.010
https://doi.org/10.1186/s13033-020-00356-9
https://doi.org/10.1186/s13033-020-00356-9
https://doi.org/10.1111/j.1600-0447.2009.01456.x
https://doi.org/10.1176/appi.ajp.160.1.13
https://doi.org/10.1176/appi.ajp.160.1.13
https://doi.org/10.3758/s13415-020-00807-3
https://doi.org/10.1192/j.eurpsy.2020.49
https://doi.org/10.1192/j.eurpsy.2020.49
https://doi.org/10.1016/j.schres.2005.01.003
https://doi.org/10.1111/eip.12449
https://doi.org/10.1093/oxfordhb/9780198803157.013.72
https://doi.org/10.1093/oxfordhb/9780198803157.013.72
https://icd.who.int/browse11/l-m/es#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f405565289
https://icd.who.int/browse11/l-m/es#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f405565289
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0060
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0060
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0060
https://doi.org/10.1159/000088441
https://doi.org/10.1159/000454928
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0075
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0075
https://doi.org/10.1093/schbul/sbn139
https://doi.org/10.1093/schbul/sbn139
https://doi.org/10.1002/wps.20597
https://doi.org/10.1016/j.concog.2019.102845
https://doi.org/10.1093/schbul/sbv098

J.F. Rodriguez-Testal et al.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

[38]

[39]

Jaspers K. Psicopatologia general [general psychopathology]. Buenos Aires:
Editorial Beta; 1913.

Conrad K. La Esquizofrenia incipiente [ Incipient schizophrenia]. Madrid:
Fundacion Archivos de Neurobiologia; 1958.

Blain SD, Longenecker JM, Grazioplene RG, Klimes-Dougan B, DeYoung CG.
Apophenia as the disposition to false positives: a unifying framework for openness
and psychoticism. J Abnorm Psychol 2020;129:279-92. https://doi.org/10.1037/
abn0000504.

Van Os J, Reininghaus U. Psychosis as a transdiagnostic and extended phenotype in
the general population. World Psychiatry 2016;15:118-24. https://doi.org/
10.1002/wps.20310.

Fusar-Poli P, Howes O, Valmaggia L, McGuire P. ‘Truman’ signs and vulnerability
to psychosis. Br J Psychiatry 2008;193(2):168. https://doi.org/10.1192/
bjp.193.2.168.

Winton-Brown TT, Fusar-Poli P, Ungless MA, Howes OD. Dopaminergic basis of
salience dysregulation in psychosis. Trends Neurosci 2014;37:85-94. https://doi.
org/10.1016/j.tins.2013.11.003.

Miller TJ, McGlashan TH, Rosen JL, Cadenhead K, Ventura J, McFarlane W, et al.
Prodromal assessment with the structured interview for prodromal syndromes and
the scale of prodromal symptoms: predictive validity, Interrater reliability, and
training to reliability. Schizophr Bull 2003;29:703-15. https://doi.org/10.1093/
oxfordjournals.schbul.a007040.

Yung AR, Yuen HP, McGorry PD, Phillips LJ, Kelly D, Dell’Olio M, et al. Mapping
the onset of psychosis: the comprehensive assessment of at-risk mental states. Aust
N Z J Psychiatry 2005;39:964-71. https://doi.org/10.1111/j.1440-
1614.2005.01714.x.

Cicero DC, Kerns JG, McCarthy DM. The aberrant salience inventory: a new
measure of psychosis proneness. Psychol Assess 2010;22:688-701. https://doi.org/
10.1037/a0019913.

Golay P, Laloyaux J, Moga M, Della Libera C, Largi F, Bonsack C. Psychometric
investigation of the French version of the aberrant salience inventory (ASI):
differentiating patients with psychosis, patients with other psychiatric diagnoses
and non-clinical participants. Ann General Psychiatry 2020;19:58. https://doi.org/
10.1186/512991-020-00308-0.

Fernandez-Le6n S, Senin-Calderén C, Gutiérrez-Lopez M, Rodriguez-Testal JF.
Spanish validation of the aberrant salience inventory in a general adolescent
population. Psicothema 2019:210-7. https://doi.org/10.7334/
psicothema2018.308.

Henriksen MG, Parnas J. Clinical manifestations of self-disorders in schizophrenia
spectrum conditions. Curr Probl Psychiatr 2017;18:177-83.

Roiser JP, Howes OD, Chaddock CA, EiM Joyce, McGuire P. Neural and behavioral
correlates of aberrant salience in individuals at risk for psychosis. Schizophr Bull
2013;39:1328-36. https://doi.org/10.1093/schbul/sbs147.

Roiser JP, Stephan KE, Den Ouden HEM, Barnes TRE, Friston KJ, Joyce EM. Do
patients with schizophrenia exhibit aberrant salience? Psychol Med 2009;39:
199-209. https://doi.org/10.1017/50033291708003863.

Fonseca-Pedrero E, Debbané M, Rodriguez-Testal JF, Cohen AS, Docherty AR,
Ortuno-Sierra J. Schizotypy: the way ahead. Psicothema 2021:16-27. https://doi.
org/10.7334/psicothema2019.285.

Rodriguez-Testal JF, Bendala-Rodriguez P, Perona-Garceldn S, Senin-Calder6n C.
Examining the structure of ideas of reference in clinical and community samples.
Compr Psychiatry 2019;93:48-55. https://doi.org/10.1016/j.
comppsych.2019.06.006.

Steinberg L. Cognitive and affective development in adolescence. Trends Cogn Sci
2005;9:69-74. https://doi.org/10.1016/j.tics.2004.12.005.

American Psychiatric Association. Diagnostic and statistical manual of mental
disorders 4th edition, text revision (DSM-IV-TR). Washington DC: APA; 2000.
Lenzenweger MF, Bennett ME, Lilenfeld LR. The referential thinking scale as a
measure of schizotypy: scale development and initial construct validation. Psychol
Assess 1997;9:452-63. https://doi.org/10.1037/1040-3590.9.4.452.

Brenner K, Schmitz N, Pawliuk N, Fathalli F, Joober R, Ciampi A, et al. Validation
of the English and French versions of the Community Assessment of Psychic

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Comprehensive Psychiatry 118 (2022) 152343

Experiences (CAPE) with a Montreal community sample. Schizophr Res 2007;95:
86-95. https://doi.org/10.1016/j.schres.2007.06.017.

Fonseca-Pedrero E, Paino M, Lemos-Giraldez S, Muniz J. Validacion de la Escala
para la Evaluacién Comunitaria de las Experiencias Psiquicas-42 (CAPE-42) en
universitarios y pacientes con psicosis. Actas Esp Psiquiatr 2012;40:169-76.
Lukoff D, Liberman RP, Nuechterlein KH. Symptom monitoring in the
rehabilitation of schizophrenic patients. Schizophr Bull 1986;12:578-602.
Peralta Martin V, Cuesta Zorita MJ. Validation of positive and negative symptom
scale (PANSS) in a sample of Spanish schizophrenic patients. Actas Luso Esp Neurol
Psiquiatr Cienc Afines 1994;22:171-7.

Senin-Calder6n C, Bellido-Zanin G, Perona-Garcelan S, Rodriguez-Testal JF.
Evaluacion de la dimension positiva [Positive dimension assessment]. In: Fonseca-
Pedrero E, editor. Evaluacion de los Trastornos del Espectro Psicotico [Psychotic
spectrum assessment]. Madrid: Piramide; 2018. p. 71-113.

Muniz J, Fonseca-Pedrero E. Diez pasos para la construccion de un test. Psicothema
2019:7-16. https://doi.org/10.7334/psicothema2018.291.

Baumgartner H, Homburg C. Applications of structural equation modeling in
marketing and consumer research: a review. Int J Res Mark 1996;13:139-61.
https://doi.org/10.1016,/0167-8116(95)00038-0.

Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis:
conventional criteria versus new alternatives. Struct Equ Model Multidiscip J 1999;
6:1-55. https://doi.org/10.1080/10705519909540118.

Chen FF. Sensitivity of goodness of fit indexes to lack of measurement invariance.
Struct Equ Model 2007;14:464-504. https://doi.org/10.1080/
10705510701301834.

Chun CA, Brugger P, Kwapil TR. Aberrant salience across levels of processing in
positive and negative schizotypy. Front Psychol 2019;10:2073. https://doi.org/
10.3389/fpsyg.2019.02073.

Livet A, Navarri X, Potvin S, Conrod P. Cognitive biases in individuals with
psychotic-like experiences: a systematic review and a meta-analysis. Schizophr Res
2020;222:10-22. https://doi.org/10.1016/].schres.2020.06.016.

Scazza I, Pelizza L, Azzali S, Garlassi S, Paterlini F, Chiri LR, et al. Aberrant salience
in first-episode psychosis: longitudinal stability and treatment-response. Early
Intervent Psychiatry 2021:1-8. https://doi.org/10.1111/eip.13243.

Abboud R, Roiser JP, Khalifeh H, Ali S, Harrison I, Killaspy HT, et al. Are persistent
delusions in schizophrenia associated with aberrant salience? Schizophrenia Res
Cognit 2016;4:32-8. https://doi.org/10.1016/].5c0g.2016.04.002.

Wahlstrom D, White T, Luciana M. Neurobehavioral evidence for changes in
dopamine system activity during adolescence. Neurosci Biobehav Rev 2010;34:
631-48. https://doi.org/10.1016/j.neubiorev.2009.12.007.

Bebbington PE, McBride O, Steel C, Kuipers E, Radovanovi¢ M, Brugha T, et al. The
structure of paranoia in the general population. Br J Psychiatry 2013;202:419-27.
https://doi.org/10.1192/bjp.bp.112.119032.

Pelizza L, Azzali S, Garlassi S, Scazza I, Paterlini F, Chiri LR, et al. Assessing
aberrant salience in young community help-seekers with early psychosis: the
approved Italian version of the Aberrant Salience Inventory. J Clin Psychol 2021;
77:782-803. https://doi.org/10.1002/jclp.23059.

Neumann SR, Glue P, Linscott RJ. Aberrant salience and reward processing: a
comparison of measures in schizophrenia and anxiety. Psychol Med 2020:1-9.
https://doi.org/10.1017,/50033291720000264.

Liidtke T, Moritz S, Westermann S, Pfuhl G. Aberrant salience predicts fluctuations
of paranoia two weeks in advance during a 1-year experience sampling method
study in people with psychosis. Schizophr Res 2021. https://doi.org/10.1016/j.
schres.2021.11.009. $0920996421004308.

Henriksen MG, Parnas J. Clinical manifestations of self-disorders and the gestalt of
schizophrenia. Schizophr Bull 2012;38:657-60. https://doi.org/10.1093/schbul/
sbs033.

Katthagen T, Dammering F, Kathmann N, Kaminski J, Walter H, Heinz A, et al.
Validating the construct of aberrant salience in schizophrenia — behavioral
evidence for an automatic process. Schizophrenia Res Cognit 2016;6:22-7. https://
doi.org/10.1016/j.5c0g.2016.10.001.


http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0100
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0100
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0105
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0105
https://doi.org/10.1037/abn0000504
https://doi.org/10.1037/abn0000504
https://doi.org/10.1002/wps.20310
https://doi.org/10.1002/wps.20310
https://doi.org/10.1192/bjp.193.2.168
https://doi.org/10.1192/bjp.193.2.168
https://doi.org/10.1016/j.tins.2013.11.003
https://doi.org/10.1016/j.tins.2013.11.003
https://doi.org/10.1093/oxfordjournals.schbul.a007040
https://doi.org/10.1093/oxfordjournals.schbul.a007040
https://doi.org/10.1111/j.1440-1614.2005.01714.x
https://doi.org/10.1111/j.1440-1614.2005.01714.x
https://doi.org/10.1037/a0019913
https://doi.org/10.1037/a0019913
https://doi.org/10.1186/s12991-020-00308-0
https://doi.org/10.1186/s12991-020-00308-0
https://doi.org/10.7334/psicothema2018.308
https://doi.org/10.7334/psicothema2018.308
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0155
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0155
https://doi.org/10.1093/schbul/sbs147
https://doi.org/10.1017/S0033291708003863
https://doi.org/10.7334/psicothema2019.285
https://doi.org/10.7334/psicothema2019.285
https://doi.org/10.1016/j.comppsych.2019.06.006
https://doi.org/10.1016/j.comppsych.2019.06.006
https://doi.org/10.1016/j.tics.2004.12.005
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0185
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0185
https://doi.org/10.1037/1040-3590.9.4.452
https://doi.org/10.1016/j.schres.2007.06.017
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0200
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0200
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0200
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0205
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0205
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0210
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0210
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0210
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0215
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0215
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0215
http://refhub.elsevier.com/S0010-440X(22)00049-9/rf0215
https://doi.org/10.7334/psicothema2018.291
https://doi.org/10.1016/0167-8116(95)00038-0
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1080/10705510701301834
https://doi.org/10.3389/fpsyg.2019.02073
https://doi.org/10.3389/fpsyg.2019.02073
https://doi.org/10.1016/j.schres.2020.06.016
https://doi.org/10.1111/eip.13243
https://doi.org/10.1016/j.scog.2016.04.002
https://doi.org/10.1016/j.neubiorev.2009.12.007
https://doi.org/10.1192/bjp.bp.112.119032
https://doi.org/10.1002/jclp.23059
https://doi.org/10.1017/S0033291720000264
https://doi.org/10.1016/j.schres.2021.11.009
https://doi.org/10.1016/j.schres.2021.11.009
https://doi.org/10.1093/schbul/sbs033
https://doi.org/10.1093/schbul/sbs033
https://doi.org/10.1016/j.scog.2016.10.001
https://doi.org/10.1016/j.scog.2016.10.001

	Validation of the aberrant salience inventory in a general and clinical Spanish population
	1 Introduction
	2 Method
	2.1 Participants
	2.2 Measures
	2.3 Procedure
	2.4 Data analysis

	3 Results
	3.1 Evidence of validity based on the internal structure
	3.2 Invariance of ASI measurement across population (patients, adults and adolescents) and gender
	3.3 Reliability estimation of ASI scores
	3.4 Evidence of validity with respect to other scales
	3.5 Analyses related to participant populations
	3.6 Comparison of mean score on ASI by population
	3.7 ROC curve

	4 Discussion
	Funding statement
	Declaration of Competing Interest
	Acknowledgements
	Appendix A Supplementary data
	References


