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Basic self-disturbance (BSD) is assumed to drive symptom development in schizophrenia spectrum disorders and
in clinical high-risk (CHR) for psychosis. We investigated the relationship between BSD at baseline, assessed with
the Examination of Anomalous Self-Experience (EASE), and symptoms and functional outcome after one year in
32 patients, including 26 CHR and six with non-progressive attenuated psychotic symptoms. Correlations be
tween baseline BSD levels and positive, negative and disorganization symptoms, and global functioning level at
follow-up were significant. Hierarchical regression analyses revealed that higher levels of baseline BSD predicted
more severe positive symptoms and lower global functioning at follow-up, after adjusting for baseline positive
symptoms and functioning. Subjects who were not in symptomatic and functional remission after one year had
higher levels of BSD and negative symptoms, and lower functioning level, at baseline. Baseline BSD in partici
pants with schizophrenia spectrum diagnoses at follow-up (9 of 12 were schizotypal personality disorder) were at
the levels seen in schizotypal disorders in previous studies, but not significantly different from the other par
ticipants. Early identification and assessment of BSD may constitute a useful prognostic tool and a signal for
therapeutic targets in CHR conditions. Further CHR studies investigating these relationships with larger samples
are recommended.

1. Introduction
Criteria for clinical high-risk (CHR) for psychosis have been estab
lished to predict and hopefully prevent a first episode of psychosis, and
these criteria have increasingly been implemented in clinical research
and practice during the last two decades (Fusar-Poli, 2017; Schultze-
Lutter et al., 2015). CHR criteria are currently defined in two ways based
on two different approaches to the CHR concept: 1) the ultra-high risk
(UHR) criteria and 2) the basic symptoms high-risk criteria. The UHR
criteria aims to detect imminent risk of psychosis, while the basic
symptoms criteria were developed to detect risk of psychosis as early as
possible in the development of the illness (Schultze-Lutter et al., 2015).
UHR criteria include the presence of 1) ‘attenuated’ psychotic symptoms

(APS), 2) brief limited psychotic symptoms (BLIPS) and/or 3) functional
decline in combination with genetic predisposition or in the context of
schizotypal personality disorder (Schultze-Lutter et al., 2015; Yung
et al., 2008). Two interview measures are widely used for these main
UHR criteria, the Structured Interview for Psychosis-Risk Syndromes
(SIPS), including the Scale of Psychosis-Risk Symptoms (SOPS)
(McGlashan et al., 2010; Miller et al., 2002) and the Comprehensive
Assessment of At-Risk Mental State (CAARMS) (Yung et al., 2005). Basic
symptoms high-risk criteria involve subjectively experienced
non-delusional changes and disturbances of thought and perception.
They are defined and assessed with the Schizophrenia Proneness In
strument, Adult (SPI-A) or Child & Youth version (SPI-CY), and include
the cognitive-perceptive basic symptoms (COPER) and the cognitive
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disturbances (COGDIS) criteria (Schultze-Lutter et al., 2007). The
COGDIS criteria have the strongest evidence-base regarding prediction
of psychosis among these two sets of criteria (Schultze-Lutter et al.,
2015).
The clinical outcome in subjects meeting CHR criteria is heteroge
neous and includes 1) transition to psychosis, 2) maintenance or
recurrence/relapse of a high-risk state, 3) remission and recovery from
the high-risk state, as well as 4) variable outcomes with respect to
functioning and other non-psychotic disorders (Beck et al., 2019a;
Polari et al., 2018). Even though about a third remits from attenuated
psychotic symptoms and functionally recovers, the majority of CHR
subjects not transitioning to psychosis have enduring clinical needs and
suffer from psychosocial impairments (Addington et al., 2011; Adding
ton et al., 2015; Beck et al., 2019a; Beck et al., 2019b; Lee et al., 2014;
Lim et al., 2015; Lin et al., 2015; Schlosser et al., 2012). Traditionally,
prospective CHR studies have focused mostly on the prediction and
prevention of psychosis, but recent years have witnessed an increased
focus on the various non-transitioning outcomes and their predictors.
This is important in order to improve early identification and differen
tiation of clinical sub-types, and to develop and implement targeted
intervention strategies (Ferrarelli and Mathalon, 2020; Lim et al., 2015;
Mechelli et al., 2017; Polari et al., 2018).
Representing a third concept, though closely related to the basic
symptoms concept, certain kinds of anomalous self-experiences have been
demonstrated to be frequent in the initial prodrome of schizophrenia in
retrospective studies (Møller and Husby, 2000; Parnas et al., 1998;
Raballo et al., 2021), and to characterize schizophrenia spectrum dis
orders (Nelson and Raballo, 2015; Parnas and Henriksen, 2014). High
levels of these phenomena have been found to predict transition to
psychosis in an UHR sample, and to characterize schizophrenia spec
trum cases in this sample, irrespective of psychosis transition (Nelson
et al., 2012). Anomalous self-experiences have further been shown to
aggregate in CHR samples (Comparelli et al., 2016; Davidsen, 2009;
Nelson et al., 2012; Raballo et al., 2016; Vaernes et al., 2019) and to
predict future psychosis-risk symptoms (Koren, 2012) and schizophrenia
spectrum disorders (SSDs) (Koren et al., 2020) in non-psychotic help-
seeking adolescents. These phenomena thus seems to constitute a
promising additional clinical predictor of SSDs in CHR conditions
(Nelson and Raballo, 2015; Nelson et al., 2012). To assist researchers
and clinicians, an instrument for a phenomenological exploration of BSD
has been developed, the Examination of Anomalous Self-Experience
(EASE) (Parnas et al., 2005).
In a phenomenologically oriented model of schizophrenia spectrum
psychopathology, such anomalies are assumed to be intimately inter
related aspects or manifestations of a ‘core’ disturbance affecting the
most ‘basic’ or ‘minimal’ sense of self, i.e. a ‘basic self-disturbance’ (BSD)
(Parnas, 2011; Parnas and Handest, 2003; Parnas et al., 2005a; Sass and
Parnas, 2003). This ‘basic self-disturbance model’, also termed the
‘ipseity disturbance model’, describes a weakening of (the sense of)
subjectivity and first-person perspective, including a diminished sense of
‘mineness’ of experience and action, an exaggerated self-consciousness
(‘hyperreflexivity’), and a weakening of feeling naturally and
self-evidently immersed in the world (Nelson et al., 2014; Nelson and
Raballo, 2015; Parnas and Henriksen, 2014; Sass et al., 2018; Sass, 2014;
Sass and Parnas, 2003). The positive, negative and disorganization
symptoms common to the SSDs are presumed to emerge and progress as
interrelated features and transformations of BSD (Parnas, 2011; Raballo
and Parnas, 2010; Sass and Parnas, 2003).
Moreover, the exploration of BSD phenomena could help to identify
non-transitioning CHR subjects with high likeliness of non-remission.
BSD may underlie ongoing, potentially shifting and varying, symptom
atic manifestations (Sass, 2014), in addition to enduring functional
impairments in non-remitting CHR conditions(). Some of these condi
tions may meet DSM or ICD criteria for schizotypal disorders (Boldrini
et al., 2019; Schlosser et al., 2012), which are commonly assumed to
belong to the schizophrenia spectrum (American Psychiatric

Association, 2013; World Health Organization, 1992; Parnas and Jans
son, 2015; Schultze-Lutter et al, 2019).
We aimed to investigate in a one-year follow-up study whether the
clinical and functional trajectories in CHR subjects, were associated
with, and predicted by, the severity of BSD at baseline. It is still a paucity
of prospective CHR studies investigating this, particularly with respect
to clinical and functional remission.
Our research questions were:
1) Is the severity of BSD at baseline in CHR subjects associated with the
following features after one year:
a positive, negative, disorganization and general symptoms (ac
cording to SIPS/SOPS), and global functioning?
b clinical and functional remission?
c meeting DSM-IV criteria for a schizophrenia spectrum disorder?
2) Is clinical and functional outcome after one year in CHR subjects
predicted by the severity of BSD at baseline?
2. Methods
2.1. Setting and participants
Help-seeking individuals between 15 and 29 years were consecu
tively recruited from child/adolescent and adult outpatient units in Oslo
and adjacent catchment areas (Oslo University Hospital, Dia
konhjemmet Hospital, Vestre Viken Hospital Trust and Akershus Uni
versity Hospital) during the years 2012-2015. The study was part of the
Norwegian Thematically Organized Psychosis (TOP) study, and was
approved by the Regional Committee for Medical Research Ethics in
Norway. All patients gave written informed consent. For those below 18
years, parents consented as well.
Patients were referred to the study by their treating clinicians if they
clinically suspected high risk of psychosis. Inclusion criteria were: 1)
meeting UHR criteria as described in the SIPS (Miller et al., 2003), or 2)
meeting basic symptoms high-risk criteria (COGDIS) (Schultze-Lutter
et al., 2007), or 3) being in a ‘non-progressive symptoms group’. The
latter meaning they had at least one stable attenuated positive symptom
(score 3 to 5 on the SOPS (Miller et al., 2003)) with an onset more than a
year ago, with no progression during this period. We included this group
to reflect the naturalistic ‘real world’ clinical referral pattern, considered
as at-risk by their treating clinician and thus referred to our study. They
would possibly have met UHR criteria in the CAARMS instrument,
which do not require, in contrast with the SIPS, onset or increased
severity of attenuated positive symptoms in the last year (Yung et al.,
2005). Exclusion criteria were: present or previous psychotic episode,
current antipsychotic treatment or for ≥ 4 weeks lifetime (dose equiv
alent to ≥ 5 mg Olanzapine per day), organic or clearly
substance-induced CHR symptoms, intellectual disability (IQ < 70), and
inability to speak Norwegian.
Fifty-three individuals were interviewed (preliminary screening) for
eligibility in the study. Thirteen of these were excluded either due to
meeting the exclusion criteria at the initial screening or during the
baseline assessments (n = 7), or because they declined to participate in
or complete all assessments (n = 6). Two individuals were also excluded
after the baseline assessments because they were reassessed as not
meeting the inclusion criteria. The baseline sample thus comprised 38
participants, including 31 subjects meeting ultra-high risk and/or
COGDIS criteria (i.e. CHR), and seven in the non-progressive symptoms
group.
2.2. Measures
2.2.1. Baseline assessments
The included participants were first interviewed at baseline with the
SIPS/SOPS (Miller et al., 2003; Miller et al., 2002) (Norwegian version
3.1, Jan. 2005). The presence and severity of each symptom was
2
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assessed on the SOPS, a 0 (absent) to 6 (psychotic or extreme) Likert
scale. The SOPS is organized in four subscales, comprising positive,
negative, disorganization and general symptoms (Miller et al., 1999).
The SIPS/SOPS was used both to assess UHR and non-progressive
symptoms group criteria, and the severity of symptoms on each of the
four SOPS subscales. The timeframe for assessing SOPS symptom
severity was last month.
CHR status was supplementary assessed according to the COGDIS
criteria (Schultze-Lutter et al., 2007). Adhering strictly to the de
scriptions in the SPI-A, we used the EASE (Parnas et al., 2005b) inter
view as a proxy instrument to explore the presence and severity of the
COGDIS criteria. There is a near-complete overlap between certain item
descriptions in the EASE and in the instruments developed for assessing
basic symptoms, the Bonn Scale for the Assessment of Basic Symptoms
(BSABS), and basic symptoms high-risk criteria (SPI-A) (Gross et al.,
1987; Parnas et al., 2005b; Schultze-Lutter et al., 2007).
We explored life-time experiences of BSD phenomena with the EASE
(Parnas et al., 2005b). The EASE covers 57 items distributed to five
domains (1) cognition and stream of consciousness, (2) self-awareness
and presence, (3) bodily experiences, (4) demarcation/ transitivism,
and (5) existential reorientation. To compare with other studies using
the EASE e.g. (Koren et al., 2019; Nordgaard and Parnas, 2014; Raballo
et al., 2018; Raballo et al., 2016), the scores on each of the 57 main
EASE-items (excluding subtypes scores) were converted from contin
uous 0-4 Likert scale scores to dichotomous scores representing the
presence (1 = definitely present, all severity levels) or absence (0 =
absent or questionably present) of BSD phenomena. The dichotomous
scores of all the main items were then summed up, giving an EASE total
score, reflecting the overall severity of the BSD.
We established diagnoses by using a full version of the Structured
Interview for DSM-IV-Axis I disorders: SCID-I (First, 1997). A SIPS
checklist was applied to assess the DSM-IV diagnosis Schizotypal Per
sonality Disorder (SPD) (Miller et al., 2003). Other Axis II diagnoses
were not assessed.
Global functioning (during the last week) was assessed with the
Global Assessment of Functioning (GAF) – split version, a scale divided
in a function (GAF-F) and a symptom (GAF-S) score, ranging from
0 (most severe dysfunction and symptoms) to 100 (no symptoms,
excellent functioning) (Pedersen et al., 2007). We only report the GAF-F
score because the use of a measure of functioning not conflated by
symptomatic severity is recommended for studies of remission (Lee
et al., 2014).

compared to baseline functioning). Both participants in the CHR group
and in the non-progressive symptoms group were assessed according to
these remission criteria, as they did not differ with respect to baseline
symptom severity and functioning level (as reported previously
(Vaernes et al., 2019)). We focused on remission/non-remission of SOPS
positive symptoms at follow-up rather than remission/non-remission of
COGDIS criteria. This was due to the assumption that basic symptoms
high-risk phenomena precede the attenuated positive symptoms
defining UHR states (Jimeno et al., 2020; Schultze-Lutter et al., 2015),
and the considerable overlap between several of the COGDIS items and
items in the EASE (Parnas et al., 2005b; Schultze-Lutter et al., 2007)
All interviews at baseline and follow-up were conducted by TGV,
who had participated in “gold-standard” training in the use of SIPS/
SOPS, EASE and SCID-I, including supervision by PM, one of the authors
and certified instructors of the EASE. SIPS/SOPS inter-rater reliability
(IRR) was tested by comparing scores on nine case vignettes with final
scores of raters from the North American Prodrome Longitudinal Study
(NAPLS). UHR status agreement was 100 %, and SOPS positive symptom
scores IRR was excellent (single measure ICC: 0.95, 95 % CI [0.82, 0.99],
two-way mixed effects model, absolute agreement). Regarding EASE,
IRR was established by scoring nine videotaped EASE-interviews from a
study by Haug and colleagues (Haug et al., 2012), and then comparing
these scores with the scores from Haug and PM. IRR was moderate
(single measure ICC of 0.62, 95 % CI [0.24, 0.88], two-way mixed effects
model, absolute agreement). Diagnoses, CHR status and EASE scores
were regularly discussed throughout the assessment period with PM and
JIR, both experienced psychiatrists and researchers.
2.3. Statistical analysis
Mean and standard deviations for continuous variables and per
centages for categorical variables are reported. We used the sum scores
on the EASE scale (based on the sum of dichotomous (0-1) scores on all
EASE main items) in the analyses involving the continuous EASE total
variable. Analysis of SOPS subscale scores were based on summing the 06 scores for each item constituting the four symptom domains. The nonparametric Wilcoxon signed rank test for repeated measures was used to
analyze differences in continuous clinical variables between baseline
and follow-up.
Bivariate correlations between baseline EASE total score and sum
scores on the four SOPS subscales and the GAF-F score at follow-up were
analyzed, using Pearson correlation or Spearman rho correlation for
variables not normally distributed. Four SOPS subscale change variables
and a GAF-F change variable were calculated (baseline minus follow-up
score). A bivariate correlation analysis between baseline EASE total and
these five change variables were performed.
The independent samples t-test, or the non-parametric alternative
Mann-Whitney U test for data without normal distribution, was used to
analyze differences in baseline EASE total scores and other continuous
baseline variables between subjects in remission and the non-remitting
subjects. The Fisher’s exact test was used to analyze subgroup differ
ences in baseline categorical variables. In these analyses, we treated
COGDIS both as a categorical variable (meeting or not meeting COGDIS
criteria), and as a continuous variable measuring severity (sum score of
all nine items, each rated on a 0-6 frequency/severity scale, excluding
specifier ratings 7-9).
To investigate whether meeting or not meeting DSM-IV criteria for a
schizophrenia spectrum disorder at follow-up was associated with
baseline EASE total scores, we used the independent samples t-test.
Blockwise hierarchical multiple regression tests were used to
examine whether BSD at baseline explained a significant amount of the
variance in the follow-up outcome variables. We entered the baseline
equivalent of the follow-up variable in the first block (e.g. SOPS positive
at baseline, if SOPS positive at follow-up was the dependent variable),
adjusting for the influence of this baseline variable, and then we entered
EASE total in the second block. Due to the small sample size, we report

2.2.2. Follow-up assessments
Between baseline and follow-up, participants were offered treatment
as usual at their local services, including psychotherapy, other psycho
social interventions and medication. In the case of suspected transition
to psychosis between baseline and follow-up (reported from the thera
pist), this was confirmed or disconfirmed by TGV, according to the
criteria for a psychotic syndrome in the SIPS (Miller et al., 2003; Miller
et al., 2002). A differential diagnostic assessment followed, according to
DSM-IV criteria. This assessment was based on information from clinical
records and interviews with the SCID-I A-D modules. The
non-transitioning participants did not undergo a new differential diag
nostic assessment with the SCID-I at or before follow-up. However, the
SIPS SPD checklist was used at follow-up for a reassessment of the
criteria for this disorder for all participants. Subjects meeting SPD
criteria or criteria for DSM-IV schizophrenia, schizophreniform disorder
or schizoaffective disorder were considered to belong to the schizo
phrenia spectrum group at follow-up.
At the one-year follow-up, we reassessed positive, negative, disor
ganization and general symptoms (SIPS/SOPS) (based on symptom
severity last month), and the level of global functioning (GAF-F) (during
the last week). We defined full remission as a score of ≤ 2 on all SOPS
positive symptoms, together with a good level of functioning (GAF-F
≥70) or improved functioning (≥10-point improvement on GAF-F
3
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adjusted R2 values. For all regression analyses, preliminary analyses
were conducted to check for any violations of normality, linearity,
multicollinearity and homoscedasticity. No such violations were found.
The significance level was set to p < 0.05, two-sided, for all the
statistical tests. All analyses were conducted with SPSS version 25.0.

their treatment during follow-up either due to their own request (n = 2)
or because they were no longer considered to be in need of treatment by
their treating team (n = 4) or due to unknown reasons (n = 2). Neither
demographic characteristics at baseline nor differences in the use of
antipsychotics or other medications at baseline or between baseline and
follow-up nor ending treatment between baseline and follow-up, were
associated with any of the clinical variables at follow-up. Having an
anxiety disorder as a primary diagnosis at baseline was significantly
associated with less severe SOPS negative symptoms and a higher GAF-F
score at follow-up. Being diagnosed with SPD at baseline was signifi
cantly associated with more severe SOPS positive, negative and disor
ganization symptoms, and a lower GAF-F score at follow-up. Table 1
displays demographics and clinical characteristics of the sample
completing both baseline and follow-up assessments.

3. Results
3.1. Demographics and clinical characteristics
Of the 38 participants included at baseline, 32 completed the oneyear follow-up assessments (attrition rate 15.8%), including 26 CHR
and six from the non-progressive symptoms group. The follow-up period
had a median length of 13 months (range 12-18). The six drop-outs did
not differ from the other participants on any of the demographic or
clinical baseline variables. Four participants (10.5% of the original
sample), all CHR, transitioned to a psychotic episode between baseline
and follow-up. Clinical trajectories from baseline to follow-up are
described in more detail in figure 1.
All SOPS subscale scores decreased significantly as mean measures
from baseline to follow-up, but not the GAF-F score. Eight subjects ended

3.2. Baseline EASE total was associated with symptoms and functioning
at follow-up
In table 2 correlations between EASE total at baseline and clinical
variables at follow-up are presented. EASE total at baseline was signif
icantly associated with SOPS positive, negative and disorganization

Fig. 1.. Flow chart showing CHR status at baseline, sample attrition, transition to a psychotic episode, and remission status at 1-year follow-up
4
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3.53 (11.65)

0.117

* p< 0.05
a
With respect to medication, the data in the follow-up column represents pre
scribed medication between baseline and follow-up.

subscales, and with GAF-F, but not with SOPS general, at follow-up.
EASE total was also strongly associated with the GAF-F change vari
able, meaning that the subjects who improved the most on GAF-F had
lower baseline EASE total scores. All these significant associations
remained significant after excluding the four subjects who transitioned
to psychosis from the correlation analyses.

5

SOPS Dis change

-0.09ᵃ

59.80
(15.72)

-0.12ᵃ

0.002*

0.05ᵃ

2.63 (4,12)

-0.26ᵃ

0.007*

1 (3.1)
11
(34.4)

-0.54**ᵃ

15.31
(8.01)
10.41
(3.45)
12.50
(7.02)
6.91
(3.36)
7.59
(3.31)
6.16
(5.91)
56.31
(10.83)

2 (6.3)
1 (3.1)

0.34ᵃ

EASE total (SD)

8 (25.0)
10
(31.3)
0
1 (3.1)
1 (3.1)
4 (12.5)

0.51**ᵇ

7 (21.9)
6 (18.8)

0.56**ᵃ

1.78 (3.26)

2 (6.3)

0.50**ᵇ

0.005*

9 (28.1)

SOPS Neg change

5 (15.6)

Baseline EASE total

2.56 (4.69)

13 (40.6)
8 (25.0)
4 (12.5)

*p< 0.05, **p< 0.01, ᵃ = Pearson two-tailed, ᵇ = Spearmans rho two-tailed

0.001*

SOPS Gen change
3.84 (5.50)

11.7
(1.8)

2 (6.3)
1 (3.1)
1 (3.1)

GAF-F (SD)

6.56
(5.58)
9.94
(7.39)
5.13
(4.32)
4.97
(3.49)

17 (53.1)

Anxiolytics
Anticonvulsants
Psychostimulants
Transition psychosis,
n (%)
Diagnosis, psychotic
episode,n (%)
Schizophrenia
Schizophreniform
disorder
Psychosis NOS (%)
Full remission (%)

SOPS positive (5
items) (SD)
SOPS negative (6
items) (SD)
SOPS disorganization
(4 items) (SD)
SOPS general (4
items) (SD)
COGDIS severity (SD)

21.1
(4.0)

Table 2.
Correlations between EASE total at baseline and SOPS subscale and GAF-F at follow-up, and with change in SOPS subscale and GAF-F from baseline to follow-up (n = 32).

Born in Norway, n
(%)
Employed or
studying, n (%)
Years of education,
mean (SD)
Diagnoses, n (%)
Mood disorders
Anxiety disorders
Other DSM-IV Axis I
disorders
Schizotypal
personality
disorder
No DSM-IV diagnosis
Medication
prescribed, n (%) ͣ
Antipsychotics
Antidepressants

21 (65.6)
19.9
(3.8)
29 (90.6)

Wilcoxon’s
sign. rank test, P
value

SOPS Pos change

32
26 (81.3)
6 (18.8)

Mean
difference
(SD)

GAF-F

Total N
CHR positive, n (%)
Non-progressive, n
(%)
Gender, Male, n (%)
Age, mean (SD)

Followup

SOPS Gen

Baseline

Correlations at 1 year follow-up (N = 32)
SOPS Pos
SOPS Neg
SOPS Dis

Characteristics

GAF-F change

Table 1.
Demographics and clinical characteristics for the sample completing assess
ments at baseline and one-year follow-up

0.54**ᵃ
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3.3. Baseline EASE total, SOPS negative and GAF-F were associated with
remission at follow-up

3.5. The predictive value of BSD for clinical and functional outcomes
Results from the hierarchical multiple regression analyses are pre
sented in Table 4. EASE total at baseline explained a significant amount
of the variance in SOPS positive (13 %) and GAF-F scores (17 %) at
follow-up, when controlling for baseline SOPS and GAF scores respec
tively, but not of the variance in follow-up SOPS negative and SOPS
disorganization scores. These results implied that higher baseline EASE
total scores predicted higher SOPS positive and lower GAF-F scores at
follow-up.

Of the sample completing both assessments (n = 32), 13 (40.6 %)
remitted symptomatically, 14 (43.8) remitted functionally, and 11 (34.4
%) reached both, i.e. full remission after one year. The ‘full remission
group’ did not differ from the ‘non-remission group’ (n = 21) on any of
the demographic variables. The non-remission group had significantly
higher baseline EASE total (eta squared = 0.27, large effect size) and
baseline SOPS negative scores (eta squared = 0.25, large effect size), and
a lower baseline GAF-F score (eta squared = 0.19, large effect size).
Interestingly, severity of baseline SOPS positive symptoms was not
associated with remission of positive symptoms at follow-up. There were
also no significant associations between COGDIS status at baseline
(meeting COGDIS criteria or COGDIS sum score) and remission
(Table 3). When excluding the four transitioning to psychosis subjects
from these analyses of remission, we found the same pattern, but with
somewhat lower t-values.

4. Discussion
Summing up, this CHR study found that high levels of BSD (EASE
total score) at baseline were associated with a higher severity of SOPS
positive, negative and disorganization symptoms, and more severe
global dysfunction, at one-year follow-up. Higher levels of BSD were
also associated with less or no improvement in functioning between
baseline and follow-up, and not achieving remission symptomatically
(from attenuated psychotic symptoms) and functionally. These findings
were not significantly affected by removing the four subjects who
transitioned to psychosis from the analyses. Levels of BSD were nomi
nally higher in subjects with schizophrenia spectrum disorders at followup than in the other subjects in the sample, but this difference was not
statistically significant. Finally, we found that higher levels of BSD
predicted more severe positive symptoms and lower level of global
functioning at follow-up, when controlling for the impact of baseline
positive symptoms and global functioning. The relationship between
baseline BSD and these two follow-up variables were actually stronger
than between baseline BSD and positive symptoms and functioning at
baseline, as described in a previous study of the same sample (at that
time also including the drop-outs from the present study) (Vaernes et al.
2019). Hence, these findings corroborate the status of BSD as an
important clinical marker of unfavorable future outcomes in CHR, even
in non-transitioning cases.
The non-remission group also presented with more severe baseline
negative symptoms and functional impairments. Neither the severity of
SOPS positive, disorganization and general symptoms nor the severity of
COGDIS symptoms at baseline were significantly associated with
remission. The lack of a significant association between baseline positive
symptoms and remission should be considered in the light of the
restricted range of the inclusion criterion variable (participants included
on the basis of presence of attenuated positive symptoms, the majority
with an APS syndrome). It is possible that this association would have
been stronger in a more unrestricted sample. This may also have affected

3.4. Baseline EASE total in subjects with or without a schizophrenia
spectrum disorder at follow-up
Among the four participants who transitioned to psychosis, two were
diagnosed with schizophrenia, one with schizophreniform disorder and
one with psychosis NOS. Not including the psychosis NOS case, twelve
subjects were diagnosed with a schizophrenia spectrum disorder at
follow-up, including three transitioned cases and nine with SPD (SPD
increased from five at baseline). The mean EASE total score at baseline
was nominally higher in the schizophrenia spectrum group (EASE total
=18.17, SD = 6.83, n = 12) than in the other participants (EASE total
=13.60, SD = 8.51, n = 20), but the magnitude of this difference did not
reach statistical significance (t (30) = -1.58, p = 0.13).

Table 3.
Demographics and clinical characteristics at baseline in remitters vs nonremitters.
Baseline demographics and clinical characteristics

Male (%)
Female (%)
Age, mean (SD)
Yrs education,
mean (SD)
Employed or
studying, n
(%)
EASE total,
mean (SD)
SOPS Positive,
mean (SD)
SOPS Negative,
mean (SD)
SOPS Disorg,
mean (SD)
SOPS General,
mean (SD)
GAF function,
mean (SD)
COGDIS criteria
met (%)
COGDIS criteria
not met (%)
COGDIS sum,
mean (SD)
*

Difference between
remitters/non-remitters

Remitters, N=
11 (34.4%)

Non-remitters,
N = 21 (66.6%)

T-test (df = 30) (t)/MannWhitney U (U)/Fisher’s
exact test (P)
P = 0.44

6 (54.5)
5 (45.5)
20.4 (4.3)
12.0 (2.2)

15 (71.4)
6 (28.6)
19.7 (3.7)
11.5 (1.6)

7 (63,6)

10 (47.6)

P = 0,71

10.27 (4.88)

17.95 (8.32)

t = 3.29*

9.64 (2.98)

10.81 (3.68)

t = 0.91

7.73 (5.76)

15.00 (6.37)

t ¼ 3.16*

5.45 (2.21)

7.67 (3.65)

U = 73

6.64 (3.17)

8.10 (3.35)

t = 1.19

62.64 (11.45)

53.00 (9.09)

t ¼ -2.61*

3 (27.3)

9 (42.9)

P = 0.47

8 (72.7)

12 (57.1)

3.73 (4.29)

7.43 (6.33)

t = -0.48
U = 97

Table 4.
Hierarchical multiple regression analyses of the ability of baseline EASE total to
predict follow-up SOPS subscale and GAF-F scores, when controlling for baseline
SOPS subscale and GAF-F scores.
Dependent
variable

Independent
variable, by step
1 and 2

B

SE

p

R2

% increase of
explained
variance

SOPS pos
follow-up

SOPS pos,
baseline
EASE total,
baseline
SOPS neg,
baseline
EASE total,
baseline
SOPS disorg,
baseline
EASE total,
baseline
GAF-F, baseline
EASE total,
baseline

.348

.275

.216

.079

11

.258

.117

.035

.185

13

.760

.151

.000

.610

62

.100

.131

.449

.605

1

.756

.195

.001

.425

44

.093

.081

.257

.432

2

.864
-.804

.169
.226

.000
.001

.440
.598

46
17

SOPS neg
follow-up
SOPS disorg
follow-up

U = 74.5

GAF-F
follow-up

p< 0.05
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the non-significant correlation between SOPS positive at baseline and
follow-up. Youn and colleagues (Youn et al., 2019) found that meeting
COGDIS criteria were associated with a greater likelihood of having
persistent attenuated psychotic symptoms at 12 months follow-up. Our
results revealed a trend in the same direction, however below the level
of statistical significance. This could be due to the small sample size, and
the even smaller number of participants meeting COGDIS criteria at
baseline (n = 13).
The significantly higher BSD level we found in non-remitting CHRpatients is compatible with findings in a seven-year follow-up study on a
sample of patients with psychotic disorders (first-treatment psychosis
patients). In this study, recovery (combination of full remission of psy
chotic symptoms and regained functioning) was significantly associated
with lower baseline levels of BSD (Svendsen et al., 2019). Though the
sense of basic self in the schizophrenia spectrum conditions may be
unstable (Sass, 2014), and the severity of BSD may be somewhat milder
longitudinally (Svendsen et al., 2018), BSD is assumed to have a
trait-like character (Nordgaard et al., 2017; Parnas and Henriksen, 2014;
Parnas et al., 2011). BSD may thus give rise to ongoing, but also fluc
tuating clinical manifestations, as postulated in the BSD model (see
Nelson and Raballo, 2015; Sass, 2014). Hence, BSD may not only
constitute a high-risk factor for the initial development of symptoms in
CHR, but its assumed trait-like, but somewhat unstable, character may
also render CHR subjects vulnerable for non-remission or recurren
ce/relapse of these symptoms longitudinally. In some cases signs and
symptoms may develop into frank psychotic symptoms, but not in all
cases (as can be seen in the schizotypal conditions).
However, we can of course not assume that the relationship between
BSD and future clinical outcomes inevitably reflects the development of
a schizophrenia spectrum disorder, as the majority did not meet criteria
for such a disorder at follow-up. Still, this should also be considered in
light of the relatively short follow-up period. Although the largest pro
portion of transitions to psychosis in CHR samples happens during the
first year, many convert later (Fusar-Poli et al., 2013b; Nelson et al.,
2013; Schultze-Lutter et al., 2015). By far, the majority of transitioning
CHR cases are diagnosed with a psychotic disorder in the schizophrenia
spectrum, as demonstrated in a meta-analysis (73 % versus 11 % with
affective psychoses and 16 % with other psychoses) (Fusar-Poli et al.,
2013a).
The results are also in line with other CHR studies finding that
clinical and/or functional improvement and remission is associated with
lower baseline levels of negative symptoms (Carrion et al., 2016;
Schlosser et al., 2015; Schlosser et al., 2012) and better baseline psy
chosocial functioning (Beck et al., 2019b; Koutsouleris et al., 2018).
These findings thus corroborate the significance of negative symptoms
and psychosocial functioning as important prognostic markers in CHR,
not only for transition to psychosis (Addington et al., 2017; Healey et al.,
2017; Valmaggia et al., 2013; Zhang et al., 2020), but also for other
adverse outcomes in non-transitioning cases. Hence, the co-presence of a
high severity of BSD, negative symptoms and dysfunction in CHR may
constitute a particularly strong prognostic risk index for symptomatic
and functional non-remission, unfavorable course of disorder irre
spective of diagnosis, and possibly also for transition to psychosis.
The finding that BSD predicted future positive symptoms and level of
functioning, but not negative and disorganization symptoms may indi
cate that the future trajectories of positive symptoms and functioning
levels may be more dependent on the previous severity of BSD than these
other symptoms. However, this finding should be interpreted with
caution. Regarding positive symptoms at follow-up, a quite large
amount of the variance was unexplained by the two independent vari
ables in the model: SOPS positive and EASE total at baseline. Consid
ering the baseline characteristics of the non-remission group, it is likely
that more severe baseline negative symptoms and functional impair
ments also explain a considerable amount of the variance in both posi
tive symptoms and level of functioning at follow-up. Secondly, the
proportion of the variance in SOPS positive at follow-up explained by

BSD could have been lower if the baseline and follow-up SOPS positive
subscale scores had been more strongly correlated. It is possible that this
association would have been stronger in a more unrestricted sample
with respect to the inclusion criteria.
The baseline EASE levels in the twelve cases assessed with schizo
phrenia spectrum diagnoses (nine with SPD) at follow-up (EASE total =
18.17 ± 6.83) were in line with previous studies of samples with
schizotypal disorders (e.g 17.82 ± 6.82 in Nordgaard et al (Nordgaard
and Parnas, 2014) and 17.0 ± 7.2 in Raballo and Parnas (Raballo and
Parnas, 2012)). These results corroborate the status of BSD as a marker
of schizophrenia spectrum conditions. Still, even though the EASE score
was higher in this group than in the remaining sample, the difference did
not reach statistical significance. A somewhat speculative explanation
could be that some of the CHR individuals not meeting criteria for
schizophrenia spectrum disorders at follow-up, were predominantly
characterized by ‘reactive’, ‘secondary’ forms of anomalous
self-experiences at baseline, overlapping with transdiagnostic deper
sonalization and derealization phenomena (Sass et al., 2018; Sass and
Borda, 2015). These experiences may still fit with many of the de
scriptions in the EASE (Madeira et al., 2017; Sass et al., 2013; Vaernes
et al., 2018). The predominance of such ‘secondary’ anomalies may be
associated with a smaller risk of meeting criteria for schizophrenia
spectrum disorders in the future (Sass et al., 2018). However, as
mentioned earlier, we cannot preclude that the non-spectrum subjects in
this sample will later meet criteria for a schizophrenia spectrum disor
der. Finally, the relatively small sample size may play a role for the lack
of a significant difference, increasing the risk for a Type II error.
The high proportion of subjects diagnosed with SPD in the sample
(15.2 % at baseline, 28.1 % at follow-up) is not untypical of CHR studies.
A recent meta-analytic review of 11 samples with 1313 CHR subjects
found that comorbid SPD was present in 13.4 % at baseline (Boldrini
et al., 2019). It may also come as no surprise that the number of SPD
diagnoses increase in non-remitting, non-transitioning CHR conditions,
given that schizotypal disorders are characterized by enduring
sub-threshold psychotic symptoms and functional deficits (American
Psychiatric Association, 2013; First, 2004; World Health Organization,
1992). It has been suggested that up to 50 % of non-converting CHR
cases ‘progress’ to SPD or a sub-threshold variant of this disorder
(Schlosser et al., 2012).
4.1. Strengths and limitations
The broad assessment, including the EASE at baseline, and all SOPS
subscales domains and GAF-F at baseline and follow-up, opened up the
possibility for assessing a broader range of prospective relationships
between BSD, symptoms and functioning than previous CHR studies.
The inclusion criteria may be seen as restricting the generalizability of
the findings to other CHR individuals, because the sample also included
six subjects not meeting conventional CHR time criteria. However, we
controlled for this limitation by doing all analyzes with and without the
non-progressive symptoms group, and the results were not affected by
this. Conclusions from analyses involving the baseline SOPS positive
variable, are to some degree limited by the restricted range of SOPS
positive symptoms at baseline. This limitation could have been avoided
by including a control group of help-seeking individuals, with no re
strictions regarding positive symptoms. The lack of a control group and
the limited number of participants affected the feasibility of compara
tive analyses and the generalizability of the findings, and may have
increased the risk for both type I and type II errors. However, although
we cannot conclude that the significant findings necessarily reflect
indisputable effects in the general CHR population, it is of particular
interest to find such effects even in such small samples. Finally, it should
be noted that TGV, who did all the assessments, was not blind with
respect to the baseline assessments when doing the follow-up.
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Overall, this CHR study demonstrated that high levels of baseline
BSD were associated with and predicted adverse future clinical and
functional outcomes in both non-transitioning and transitioning to
psychosis cases. Higher levels of BSD predicted more severe positive
symptoms and a lower level of global functioning, after adjusting for
baseline levels of these symptoms and functioning. Baseline BSD levels
were also associated with more severe negative and disorganization
symptoms, and with symptomatic and functional non-remission at the
one-year follow-up. This is in line with the proposed trait-like character
of BSD, and corroborates its significant status as an important supple
mental clinical marker in CHR. Early identification and assessment of
BSD in CHR may thus constitute an important prognostic tool and a
therapeutic target in these conditions. Relationships between BSD and
future clinical and functional outcomes should be further explored in
more long-term prospective CHR studies, and with larger samples than
the present study.
Author statement
Author statement regarding author contributions
TGV: Conceptualization, Methodology, lnvestigation, Formal Anal
ysis, Writing - original draft, review and editing
JIR: Project Administration, Supervision, Conceptualization, Meth
odology, lnvestigation, Formal
Analysis, Writing - original draft, review and editing
IM: Formal Analysis, Writing - original draft, review and editing
KLR: Formal Analysis, Writing - original draft, review and editing
BN: Formal Analysis, Writing - original draft, review and editing
PM - Main supervision, Conceptualization, Methodology, lnvestiga
tion, Writing - original draft, review and editing
The authors declare that they have seen and approved the final
version of the manuscript being submitted. They warrant that the article
is the authors’ original work, hasn’t received prior publication and isn’t
under consideration for publication else where.
Declaration of Competing Interest
The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.
Funding
This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.
References
Addington, J., Cornblatt, B.A., Cadenhead, K.S., Cannon, T.D., McGlashan, T.H.,
Perkins, D.O., Seidman, L.J., Tsuang, M.T., Walker, E.F., Woods, S.W., Heinssen, R.,
2011. At clinical high risk for psychosis: outcome for nonconverters. Am. J.
Psychiatry168 (8), 800–805.
Addington, J., Liu, L., Buchy, L., Cadenhead, K.S., Cannon, T.D., Cornblatt, B.A.,
Perkins, D.O., Seidman, L.J., Tsuang, M.T., Walker, E.F., Woods, S.W., Bearden, C.E.,
Mathalon, D.H., McGlashan, T.H., 2015. North American Prodrome Longitudinal
Study (NAPLS 2): The Prodromal Symptoms. J. Nerv. Ment. Dis.203 (5), 328–335.
Addington, J., Liu, L., Perkins, D.O., Carrion, R.E., Keefe, R.S.E., Woods, S.W., 2017. The
Role of Cognition and Social Functioning as Predictors in the Transition to Psychosis
for Youth With Attenuated Psychotic Symptoms. Schizophr. Bull.43 (1), 57–63.
American Psychiatric, A., 2013. DIAGNOSTIC AND STATISTICAL MANUAL OF MENTAL DISORDERS,
FIFTH EDITION (DSM-5®). American Psychiatric Publishing, Washington, D.C.
Beck, K., Andreou, C., Studerus, E., Heitz, U., Ittig, S., Leanza, L., Riecher-Rossler, A.,
2019a. Clinical and functional long-term outcome of patients at clinical high risk
(CHR) for psychosis without transition to psychosis: A systematic review. Schizophr.
Res.
Beck, K., Studerus, E., Andreou, C., Egloff, L., Leanza, L., Simon, A.E., Borgwardt, S.,
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