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Background: Anomalies of imagination encompass disturbances of the basic
experiential structure of fantasies and imagery that can be explored in a semi-structured
way with the Examination of Anomalous Fantasy and Imagination (EAFI). We aimed
(1) to examine the distribution of anomalies of imagination among different diagnostic
groups and a group of healthy controls, and (2) to examine their relation with disorders
of basic self, perceptual disturbances and canonical state psychopathology of the
schizophrenia-spectrum (positive, negative and general symptoms).

Methods: The 81 participants included patients with schizophrenia or other
non-affective psychosis (N = 32), schizotypal personality disorder (N = 15) or
other mental ilness (N = 16) and healthy controls (N = 18). The assessment
encompassed EAFI, Examination of Anomalous Self-Experience (EASE), parts of Bonn
Scale for the Assessment of Basic Symptoms (BSABS) and Positive and Negative
Syndrome Scale (PANSS). For network analysis, the associations of EAFI with the
other psychopathological variables were tested by Pearson’s correlation coefficient
and graphically represented using multidimensional clustering. Comparisons between
correlations in the network were tested with Steiger’s test.

Results: Anomalies of imagination aggregated significantly in schizophrenia-spectrum
disorders compared to other mental illness and healthy controls with no difference
between schizophrenia and schizotypal disorder. In the network analysis, anomalies of
imagination were closely inter-connected with self-disorders. Although, the anomalies of
imagination correlated moderately with perceptual disturbance and positive, negative and
general state symptomatology, these dimensions aggregated separately and relatively
distant in the network.

Conclusions: The results support that anomalies of imagination are highly characteristic
of schizophrenia-spectrum disorders and closely related to self-disorders.
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INTRODUCTION

Patients often report alterations of imaginative experience such as
the formation of mental images with vivid character, disturbing
contents, and/or strong affects in terms of “fantasies,” “vivid
images” or “daydreams.” However, mainstream psychopathology
lacks suitable descriptors for this domain of psychopathology and
in current clinical practice the rich variety of these complaints is
only partly captured by notions such as obsession and rumination
(1). Based on explorative, clinical-phenomenological interviews,
we have previously suggested (2) that this area is highly relevant
to differential diagnosis, especially in young, first-contact patients
without easily recognizable psychotic presentation, that is, in
detecting individuals with or in risk of psychosis.

Research investigating mental imagery in mental disorders
has almost exclusively drawn on the computational theory
of mental imagery (3). In this approach, which derives from
experimental psychology, mental imagery is defined as an
internal representation that codes information in the form of
depiction and is assessed with experimental tasks (4). Regarding
schizophrenia, two studies employing self-rating scales have
reported a greater vividness of imagery within the schizophrenia-
spectrum compared to healthy controls (5, 6), whereas a
third study provided contrary findings regarding visual imagery
(7). In our view, a detailed clinical description of variants
of anomalous imaginative experience is still warranted and
requires a conceptual approach tailored to the assessment of
subjective experience.

This empirical study is based on a conceptual framework
derived from classic phenomenology and contemporary
philosophy of mind (8-10), where, briefly stated, imagination
(aka fantasy) is understood as a sensory-like experience of
an object as absent i.e., contrary to a perception, the object
is tacitly experienced as not being present to the senses but
entertained as a possibility or non-existent. Accordingly, the
experiences addressed here take place in a clear consciousness,
they are not located to the perceptual surroundings, and
the patient is aware that the experience is a fantasy. Our
research was originally motivated by reports from patients
examined in the research on self-disorders carried out by
our research group over the last two decades (11). Although,
certain obsessive-ruminative experiences are included in the
Examination of Anomalous Self-experience (EASE) (12), the
domain of imagination was not specifically elaborated in the
EASE or in other existing instruments addressing anomalous
subjective experiences (13-15). Thus, it became apparent that
this area required further phenomenological and conceptual
clarification. Subsequently, we have over a period of several
years explored salient features of disturbed imagination in a
variety of psychiatric patients (1, 2, 16) and have developed
an instrument, the Examination of Anomalous Fantasy and
Imagination (EAFI) (17), assessing these experiential anomalies
in a semi-structured, phenomenologically-oriented interview
(see Supplementary Table 1, for a brief overview of the items).

The anomalies of imagination, which the EAFI explores,
do not encompass all varieties of psychopathology related
to imagination but focuses on basic disturbances of the

experiential structure of imagination, which differ radically
from the general experience of imagination as understood in
canonical phenomenological accounts (8, 9). Indeed, ordinary
imaginative experience typically involves a dissipating and vague
sensory-like content experienced as inherently non-spatial and
radically different from perceived pictures. In other words,
mental imagery is normally not experienced as an introspectively
stable entity, liable to inspection (10). However, we found that
many patients, describe an articulated spatio-temporal structure
of fantasy life [termed spatialization of imagination (1)]. That
is, mental images endure for many seconds or minutes with
stable positions and mutual relations of the elements, frequently
eliciting an active exploration of the fantasy. The image may
have an autonomous development, independently of the will
of the subject (“like a movie”), and there may be a profound
experiential distance between the experience of imagery and
the sense of self (“I observe what happens in my head”).
Besides spatialization of imagination, other clinically significant
anomalies include a predominance of fantasy life, various
idiosyncratic existential contents and subtle “as-if” disturbances
of the tacit discrimination of fantasy from other experiential
modalities such as memory (1, 2, 16). A broad range of ideations
(such as “daydreams,” “fears,” anticipations, intrusions, paranoid
or suicidal ideation) can involve such structural disturbances of
imaginative experience. The following clinical vignette illustrates
some of these features [see also (17) for clinical examples].

Anna, 22-year old wuniversity student diagnosed with
schizotypal personality disorder, described that she often has
sequences, like an inner movie, in the head. They are triggered
unexpectedly. For example, if her mother has visited her at
the ward, and she notices some dangerous looking characters
outside. Then some inner images appear, where these people
follow her mother and do all kinds of unspeakable things. The
images are very detailed, everything has a clear location and the
action develops for minutes on its own accord—as if it really
happened. She is terrified, her heart racing, but also feels rage
and can imagine all sort of ways these men get payback. She
often tries to focus on something else or repress the images but
never successfully. It feels as if these sequences are localized to
the frontal lobes behind the forehead. She is always aware that it
is a fantasy but adds that such things could actually happen.

We have previously hypothesized that these anomalies
of imagination, assessed with the EAFI, are associated with
schizophrenia-spectrum disorders and closely related to disorder
of basic self (2). A large body of research has over the last decades
corroborated this notion of disordered self as a core vulnerability
phenotype of schizophrenia-spectrum disorders [for recent
reviews see (11, 18)]. Self-disorders are non-psychotic, subjective
anomalies. These disturbances affect the basic experiential self,
which is at the root of existing as a self-present, demarcated
and temporally stable subject of experience and action. This
“core” or “minimal” self refers to the first-personal articulation
of all experience (thoughts, images, perceptions etc.), also called
“mineness,” “for-me-ness” or “ipseity” (ipse being latin for self,
itself) (19, 20). For example, patients describe that thoughts
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appear anonymous or lacking mineness, the body or some of its
parts are experienced as strange, alien or lifeless, perhaps with
a sense of distance or disconnection between the mind and the
body, or their sense of selfhood is ephemeral “as if he was a
thing, a refrigerator, and not a human subject” (21). Patients may
experience a deficient sense of the privacy of the inner world and
various solipsistic experiences, such as a fleeting sense of being at
the center of the world or that one’s experiential field is the only
extant reality (22). In clinical work and research, self-disorders
can be reliably (23) explored with the Examination of Anomalous
Self-Experience (EASE) (12). Empirical studies from different
groups have shown a selective aggregation of these experiences
in schizophrenia-spectrum disorders in clinical (24-29) as well
as familial high-risk populations (30, 31). Indeed, such selective
distribution within the schizophrenia spectrum has also been
recently corroborated at meta-analytic level (32). Self-disorders
are longitudinally associated with development of psychosis in
patients (33) and help-seeking adolescents (34) and are associated
with the longitudinal unfolding of other psychopathological
dimensions, particularly negative symptoms (35). Furthermore,
self-disorders possess trait-like characteristics, indeed, recent
studies have demonstrated stability both in degree and patterns
of self-disorders across periods of five years (36-38).

In this study we wish to address the following aims
and hypotheses:

1) To examine the distribution of anomalies of imagination
assessed with the EAFI among different diagnostic groups,
with special focus on the schizophrenia-spectrum, and a
control group of healthy students. We hypothesized that
anomalies of imagination would aggregate in schizophrenia-
spectrum disorders. Parts of these data have previously been
published in a research letter (39).

2) To cross-sectionally examine the relation of anomalies of
imagination to disorders of basic self, perceptual disturbances
and canonical state psychopathology of the schizophrenia
spectrum (positive, negative and general symptoms). For this
purpose, we employed network analysis. We hypothesized
that anomalies of imagination would be closely related to
self-disorders and more peripherally related to perceptual
disturbances and positive, negative and general symptoms.

MATERIALS AND METHODS

Sample

All patients were referred to the study by clinicians from out-
and inpatient facilities at the Mental Health Services in the
Capital Region of Denmark, Copenhagen University Hospital
between February 2016 and February 2017. The inclusion criteria
were a clinical ICD-10 diagnosis within the schizophrenia-
spectrum (schizophrenia, other non-affective psychosis and
schizotypal disorder) or a clinical diagnosis of obsessive-
compulsive disorder (OCD). OCD patients were chosen as a
clinical control group, unrelated to the schizophrenia-spectrum,
because obsessions involve imaginative experience (1). The
patients had to be considered capable of participating in
lengthy interviews. This naturally excluded agitated and severely
psychotic patients. Additional exclusion criteria were primary or

clinically dominating alcohol or substance abuse, organic brain
disorder, mental retardation and involuntary admission or legal
status. With the purpose of recruiting a healthy control group, we
contacted all students in mandatory training rotation at Mental
Health Center Glostrup. Thirty medical, nursing and nursing-
assistant students were interviewed. However, only 18 students
were included because 12 students fulfilled diagnostic criteria of
a DSM diagnosis on a lifetime basis. This occurrence of lifetime
psychopathology in a non-clinical population is in accord with
previous family studies (40, 41) and register studies (42). All
individuals participated upon written consent. The study was
approved by the Danish Data Protection Agency and adhered
to the ethical principles laid down by the Helsinki Declaration.
According to Danish legislation, approval from The Danish
National Committee on Health Research Ethics is not required
for interview studies of this kind.

The total sample consists of 63 patients and 18 healthy
students (N = 81). The patients received the following DSM-
5 research diagnoses: schizophrenia (N = 20), non-affective
psychosis (N = 12), schizotypal personality disorder (N = 15),
OCD (N = 12), and major depression (N = 4).

Assessment

The interviews were conducted in a semi-structured,
conversational way following phenomenological principles
(43-45) with a total duration of 2-6h, often split into several
sessions. Rating an item was never based on a simple “yes” or
“no” answer but required examples described by the patients.
All interviews were conducted by ARR, an experienced research
clinician and first-author of the Examination of Anomalous
Fantasy and Imagination (EAFI). Eighty percent of the patients
gave consent to videotaping the interviews. After each interview,
the interviewer made a detailed narrative summary of all sections
of the interview schedule.

All patients were assessed for general psychopathology with a
composite interview schedule used in several studies in our group
(24, 37, 46, 47) consisting of the following elements: A thorough
psychosocial history, a description of the illness evolution,
the Operational Criteria Checklist (OPCRIT) (48) [created on
the basis of Present State Examination (49)] expanded with
additional items from the Schedule for Affective Disorders and
Schizophrenia (SADS-L) (50) and a mental state examination
targeting expressive features (e.g., affect modulation, stereotypies,
mannerisms and formal thought disorder) (40, 51). State levels of
positive, negative and general symptoms were assessed with the
Positive and Negative Syndrome Scale (PANSS) (52). The split
version of the Global Assessment of Functioning scale (GAF) (53)
was also rated.

Anomalies of imagination were assessed with the EAFI (17)
on a lifetime basis. The instrument encompasses 16 items (see
Supplementary Table 1), some further divided into subtypes.
Each item contains a definition of the experience being assessed
(with considerations about the item’s delimitation from other
complaints) and prototypical examples of the patients’ self-
descriptions. In a previous study (N = 20) (16), the inter-rater
agreement of the single EAFI items ranged from 0.6 to 1.0 with
an average kappa of 0.84 and Cronbach’s alphas above 0.88. Self-
disorders were assessed on a lifetime basis with the Examination

Frontiers in Psychiatry | www.frontiersin.org

January 2022 | Volume 12 | Article 808009


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Rasmussen et al.

Imagination and Self-Disorders: Network Analysis

of Anomalous Self-Experience (EASE) (12). The EASE is a
checklist for a semi-structured interview and consists of 57 items
divided into five domains: Consciousness, presence, corporality,
demarcation and solipsism (see Supplementary Table 2, for an
overview of the domains and items). The EASE has demonstrated
high internal consistency and inter-rater reliability (23, 24). ARR
was trained and certified as EASE-rater by Dr. Julie Nordgaard,
an official instructor and director of the EASE-courses. Before the
study commenced, kappa-reliability was assessed (N = 20) with
an average kappa of 0.74. Finally, we constructed a scale targeting
non-psychotic, subjective perceptual disturbances, derived from
the Bonn Scale for the Assessment of Basic Symptoms (BSABS)
in continuity with previous studies in our group (24, 37) (see
Supplementary Table 3). For the EAFI, EASE and perceptual
disturbance scale, we rated the presence or absence (not severity
or duration) of the items. Absent or questionably present items
were scored 0, whereas definitely present items were scored 1.
For the analysis, the main items were explored dimensionally
(summing up the main items rated as present). As in previous
EASE-studies (11) we did not additionally count the subtypes.
Experiences associated with substance-abuse were not rated.

We retrospectively assessed the onset of anomalies of
imagination asking the patients for their best estimate of the
age when they first had such experiences. We categorized their
responses into childhood (<12 years), adolescence (13-17 years)
and adulthood (>18 years).

The IQ was assessed in the patient-groups by a computerized
test, Intelligenz-Struktur-Test 2000R (54), and comprised
verbal-, numerical-, and figurative-spatial-IQ represented by
four selected subtests: analogies, sentence completion, sequences
of numbers, and matrices. The results of these subtests were
summed into a global IQ score used for data-analyses.

The assessment of the control group of students included,
apart from the EAFI, a psychosocial history, a description of
illness evolution, if such were elicited, and the examination
of lifetime general psychopathology described above (OPCRIT,
additional items from SADS-L and expressive features), but did
not include the EASE, BSABS or PANSS.

Allocation of Research Diagnoses

The research diagnoses were allocated according to DSM-5 and
ICD-10. These were made as best-estimate consensus between
the interviewer (AR) and the last author (JP) after a meeting
assessing all relevant material from the assessment (interview
summary, videos, ratings of instruments and information
from hospital charts, which also contained second informant
descriptions). For the purpose of analysis, the DSM-5 diagnoses
were imposed the following hierarchy consistent with our
previous studies: (1) schizophrenia, (2) other non-affective and
non-organic psychosis, (3) bipolar disorder, (4) major depression,
(5) schizotypal personality disorder, (6) OCD and related
disorders, (7) other diagnosis (e.g., anxiety disorders, ADHD, and
personality disorders other than schizotypal). The high priority
given to schizotypal personality disorder reflects the study’s focus
on schizophrenia-spectrum disorders. OCD was also emphasized
in the hierarchy due to the relevance of obsessions and obsessive-
like symptomatology to the concept of anomalies of imagination.

Statistical Analysis

In the analyses we used DSM-5 diagnoses comparing the
following four groups (N = 81): (1) schizophrenia and other
non-affective psychosis (jointly called “non-affective psychosis”)
(N = 32), (2) schizotypal personality disorder (N = 15),
(3) other mental illness (N = 16), and (4) a control group
of healthy controls (N = 18). The diagnostic groups served
as independent variable whereas the psychopathological scales
(EAFI, EASE, perceptual disturbances, PANSS positive, negative,
and general subscales) and sociodemographic variables (age,
GAF-F) constituted dependent variables explored by parametric
Analysis of variance (ANOVA) and non-parametric Kruskal-
Wallis test. For post hoc pairwise comparisons of the groups we
used t-test and Mann-Whitney U-test. We tested if the residuals
from the models where normally distributed with Shapiro-Wilks
test. y>-test was used to examine if the distribution of subjects
could be assumed independent between two categorical variables.
Spearman correlations were calculated between EAFI score and
the continuous variables (IQ, GAF-F, years since first symptom).
We used Stata/SE 14.1 (StataCorp LP, College Station, Texas;
www.stata.com) and SPSS version 22. The significance level
was 0.05.

The network analysis, adopted to define the interrelations
among psychopathological dimensions, was applied to the whole
clinical sample (N = 63) in order to achieve sufficient power.
The associations of EAFI with EASE, the perceptual disturbance
scale derived from BSABS and the three dimensions of the
PANSS (positive, negative and general symptoms) were tested
by Pearson’s correlation coefficient. When the sample size is
sufficient, parametric tests are robust enough to withstand
violations of the normal distribution (55). Correlations between
variables were interpreted in term of effect size, with thresholds of
0.20 (small); 0.50 (moderate); and 0.80 (large). The network plot
of the correlation data frame was generated through the “corrr”
package running in R (56). In the graphic plot the variables that
are more highly correlated appear closer together and are joined
by stronger paths. The proximity of the points was determined
using multidimensional clustering (57). Comparisons between
correlations were calculated with the test of Steiger with the
EAFI as referent term by using the routine accessible at http://
quantpsy.org/corrtest/corrtest2.htm (58). The significance level
was 0.05. In network analyses addressing psychopathology,
multiple testing correction is usually not feasible (59). Here,
we investigate a specific research hypothesis and expect to
find a pattern of relations in the network plot consistent with
that hypothesis.

Since EAFI and EASE share a limited fraction of partly
overlapping items, the analyses were repeated removing these
items from the EASE domains (EASE items 1.1, 1.2, 1.3, 1.6, 1.8,
1.10, and 2.2.1).

RESULTS

The sample characteristics are presented in Table1l. No
significant associations were observed between EAFI score and
age, gender, duration of illness or IQ. All patients scored above 70
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TABLE 1 | Sociodemographic characteristics of the sample and distribution of psychopathology in the groups.

NAP SPD omi Students
Mean Range Mean Range Mean Range Mean Range Test-statistic
(SD) (SD) (SD) (SD) (P)
N 32 15 16 18
Gender, F/M 21/11 10/5 13/3 14/4 x°(3)=1.81
(P=0.612)
Age, years 30.1 19-42 27.3 18-37 32 20-42 275 19-53 H(3) = 6.54
(6.8) (5.8) (7.2) 9.2) (P =0.088)
Years since first symptom 10.8 1-25 7.3 2-19 8.3 0.2-20 H@2)=3.12
(7.2) (4.8) (6.8) (P=0.212)
GAF-F2 37.7 25-61 48.3 35-75 62.7 45-85 85.7 71-95 F, 60 = 76.34
9.9 (14.4) (12.9) (7.6) (P < 0.0001)
EAFIP 8.7 2-13 7.9 5-10 2.8 1-6 0.4 0-3 H(3) = 59.48
(2.6) (1.6) (1.8) 0.9 (P < 0.001)
EASE® 18.9 2-33 15.4 9-22 5.4 2-10 F, 60 = 30.95
(7.1) (3.8) 3.1) (P < 0.0001)
Perceptual disturbances? 2.9 0-7 1.7 0-5 1.0 0-3 H(@3)=11.70
(2.1) (1.6) (1.3) (P < 0.003)
PANSS-pos® 19.3 12-30 13.8 10-21 8.7 7-13 F, 60) = 49.58
(4.2) 3.2) (1.9 (P < 0.0001)
PANSS-neg® 17.9 7-30 12.9 7-25 7.4 7-11 Fo, 60) =20.41
(6.6) (5.3) (1.0) (P < 0.0001)
PANSS-general® 31.6 15-42 238.7 13-32 15.9 10-24 F, 60 = 40.35
6.7) (5.4) (3.8) (P < 0.0001)

NAR, schizophrenia and non-affective psychosis; SPD, schizotypal personality disorder; OMI, other mental iliness. Cronbach’s alpha = 0.872 for EAFI.

H-test statistic and p-value are from the non-parametric Kruskal-Wallis test for equality of diagnostic groups with post hoc Mann-Whitney U-test. F-test statistic and p-value are from
parametric ANOVA test for equality of diagnostic groups with post hoc t-test.

Post-hoc tests: 2NAP<SPD<OMI<Students; PNAP = SPD > OMI > students; °NAP = SPD > OMI; INAP > SPD = OMI; ®NAP > SPD > OMI. Significance level 0.05.

TABLE 2 | Correlations among psychopathological variables.

PANSS

EAFI EASE Perceptual disturbances Positive Negative General
EAFI -
EASE 0.763** -
Percept. Dist. 0.479* 0.601** -
Positive 0.650** 0.595** 0.478** -
Negative 0.549** 0.434** 0.405* 0.645** -
General 0.572** 0.605** 0.495** 0.816* 0.760™ -

Pearson’s correlation. 'p < 0.001. "p < 0.0007. N = 63.

on the IQ test. Among patients, EAFI score correlated negatively ~ U-test) but significantly higher than the group of healthy controls
with social and occupational level of functioning (Spearman’s (P < 0.001, Mann-Whitney U-test).
p = —0.539, P < 0.0001, N = 63) assessed with the GAF- The patients retrospectively reported that the anomalies of
functioning subscale. imagination were experienced from adolescence or childhood
Anomalies of imagination aggregated significantly within the =~ (<18 years) in 79% of cases in the group with schizophrenia
schizophrenia spectrum as compared to patients outside the  or non-affective psychosis and 85% of cases in the group with
spectrum and healthy controls (Table 1). There was no significant  schizotypal disorder.
difference in EAFI score between schizophrenia/non-affective Correlational analysis and their differential significance
psychosis and schizotypal disorder (P = 0.16, Mann-Whitney  (Steiger’s test) in the clinical sample (N = 63) are presented
U-test). The group with other mental illness [major depression  in Tables2, 3. Briefly, anomalies of imagination (EAFI)
(N = 4) and OCD (N = 12)] scored substantially lower than ~ had moderate to large effect size correlations with self-
the schizophrenia-spectrum patients (P < 0.001, Mann-Whitney  disorders (EASE) and positive, general and negative state
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TABLE 3 | Comparison of correlations.

PANSS
EASE Perceptual Positive Negative General
disturbances
EASE - z=-1.95, z=-2.36, z=-3.83, z=-2.06,
p = 0.05 p = 0.02 p < 0.0001 p = 0.04
Percept. Dist. - z=-0.01, z=-0.69, z=0.16,
p =0.99 p =0.49 p=0.87
Positive - z = -0.06, z =243,
p=0.95 p = 0.01
Negative - z =2.64,
p = 0.01
General -

N = 63. All comparisons were assessed with the Steiger’s test, by using the EAFI as referent term (two-tailed test). Statistically significant results (p < 0.05) are in bold.
The cross-section cell between a column and a row tests for a significant difference between the correlation of the column item with the row-item and the correlation of the column-item

with the EAFI, adjusting for the correlation of the row item with the EAFI.

symptomatology (PANSS domains) (numbered in declining
order of magnitude) and relatively weaker effect size correlation
with perceptual disturbance (Table2). Overall, anomalies
of imagination, self-disorders and the positive, negative and
general symptom domains of the PANSS had moderate to
large effect size correlations with each other, while their
effect size correlations with perceptual disturbance were, on
average, relatively weaker. Self disorders were significantly
stronger correlated with anomalies of imagination than with
positive, negative and general state symptomatology as well
as perceptual disturbances (Table 3). Positive, negative and
general symptoms were significantly stronger inter-correlated,
apart from the “positive-negative symptoms” association,
compared with their correlation with the EAFIL Overall, the
multidimensional clustering algorithm plotted anomalies
of imagination in the same cluster with self-disorders,
separating them from the PANSS dimensions as well as
perceptual disturbance (Figure1). These results remained
unchanged when we used the correlations among variables
after removing the partly overlapping items between EASE
and EAFIL.

DISCUSSION

We found that anomalies of imagination, explored by the
EAFI, aggregated substantially and significantly within the
schizophrenia spectrum compared to other mental illness and
healthy controls. The group with other mental illness had
a low life-time occurrence of anomalies of imagination but
scored significantly higher than healthy controls, who rarely
reported these disturbances. Furthermore, network analysis
showed that anomalies of imagination were closely associated
with disorders of basic self relative to their mutual correlation
with perceptual disturbances and positive, negative and general
state psychopathology. Whereas, we have previously published
clinical vignettes and data regarding reliability of the EAFI (1, 2,
16, 17), this is the first systematic, empirical study of anomalies
of imagination.

In our view, the anomalies of imagination do not simply
reflect a high score on a putative general dimension of vividness
regarding mental imagery (5, 6) but rather indicate a more
specific disturbance of subjective experience. More specifically,
the relatively close inter-connectedness between anomalies of
imagination and self-disorders may reflect that the anomalies of
imagination and minimal self share a common core structure
rather than their co-existing as two independent clusters of
symptoms (2). That is, they are closely interrelated facets of a
central disturbance of the basic structure of subjectivity. From
a phenomenological-conceptual perspective, indeed, anomalies
of imagination articulate the same fundamental disorder of
ipseity (the first-person perspective) as self-disorders. Ipseity
involves existing as a subject of experience that is at one with
itself (self-coinciding) at any given moment (19, 60). Like all
experience, ordinary imaginative and introspective activity is
saturated with a first-personal character (“mineness,” “for-me-
ness”) and there is no sense of experiential distance between the
experiencing subject and thoughts, images, emotions etc. [i.e.,
introspective consciousness is not experienced as an “interior”
container or “theater of consciousness” (8, 9)]. Anomalies of
imagination seem to manifest a disturbance of this normally
incessant, coherent articulation of the first-person perspective.
Patients describe the appearance of “images,” “inner movies,”
“scenarios” etc. that appear disconnected from their main line of
thinking. Imaginations acquire an autonomous flow of content,
which to the patient appears independent from his or her
intentions or motivations, therefore substantiating a contraction
of experienced “mineness” and agency of mental life. This
anonymization of the experiential field is typically intertwined
with the appearance of an experiential distance, where the person
experiences a sense of observing the “inner” life rather than
experiencing imagery as permeated by subjectivity “from within.”
The spatialization of images reflects an even more pronounced
distortion of the introspective field of awareness. Imagery are
here experienced as thing-like, autonomous entities further
manifesting a diminished or unstable first-personal character of
the experience.
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FIGURE 1 | Psychopathological network showing the pairwise associations among anomalies of imagination (EAFI), self-disorders (EASE), perceptual disturbance
and positive, negative and general symptoms (PANSS dimensions). The thickness of the lines connecting the variables is proportional to their correlations with the
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Although preliminary, our findings suggest a relative
specificity of anomalies of imagination to schizophrenia
spectrum  conditions and  highlight their  potential
psychopathological significance. The results seem to indicate
that anomalies of imagination are not a consequence of
psychotic state symptomatology since they are equally present
in schizotypal disorder and cluster separately in the network
analysis. Interestingly, the far majority of schizophrenia-
spectrum patients retrospectively estimated the onset of these
disturbances to childhood or adolescence. Apart from facilitating
a certain awareness and understanding of patients’ experience,
crucial to therapy and general clinical work, the anomalies of
imagination, have a potential relevance for differential diagnosis
and early detection. Especially, in patients presenting with
diagnostically unspecific complaints related to the modality
of imagination such as obsessions, ruminations and various
disturbing ideations (25).

The study has important limitations: (1) The sample is
relatively small, although this must be seen in the light of a very
thorough and time-consuming psychopathological assessment,
(2) the groups are heterogenous in terms of illness stage and, in
regard of the group with of other mental illness, diagnostic status,
and (3) the clinical sample was biased toward females, probably
because the inclusion criteria and places of recruitment naturally
tended to exclude patients with agitation, substance abuse or
legal status. Finally, the network analysis was carried out in a
cross-diagnostic sample in order to achieve sufficient power.

In sum, the study suggests that the anomalies of
imagination, explored with the EAFI, are highly characteristic

of schizophrenia-spectrum disorder and have a close empirical
relation with self-disorders. Together with phenomenological-
conceptual considerations, the findings support that anomalies
of imagination reflect a structural disorder of subjectivity
articulated by the notion of disturbed ipseity (first-person
perspective). Future studies should address the temporal
stability of anomalies of imagination and their longitudinal
intercorrelations with self-disorders and other schizophrenia-
spectrum psychopathology. The relation of anomalies of
imagination to disturbances of intersubjectivity should be
further explored (61) as well as possible transitions of anomalies
of imagination into certain psychotic, hallucinatory-like
experiences. Moreover, studies are needed regarding their
developmental origin and potential value as risk markers of
transition to schizophrenia-spectrum disorders.
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