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This study examined whether distress in relation to atten-
uated psychotic symptoms (DAPS) is associated with clin-
ical outcomes in an ultra-high risk (UHR) for psychosis
sample. We also investigated whether DAPS is associ-
ated with cognitive style (attributional style and cognitive
biases) and whether amount of psychosocial treatment pro-
vided is associated with reduction in DAPS. The study was
a secondary analysis of the “Neurapro” clinical trial of
omega-3 fatty acids. Three hundred and four UHR patients
were recruited across 10 early intervention services. Data
from baseline assessment, regular assessments over
12 months, and medium term follow-up (mean = 3.4 years)
were used for analysis. Findings indicated: a positive asso-
ciation between DAPS assessed over time and transition to
psychosis; a significant positive association between base-
line and longitudinal DAPS and transdiagnostic clinical
and functional outcomes; a significant positive association
between baseline and longitudinal DAPS and nonremission
of UHR status. There was no relationship between severity
of DAPS and cognitive style. A greater amount of psycho-
social treatment (cognitive-behavioral case management)
was associated with an increase in DAPS scores. The study
indicates that UHR patients who are more distressed by
their attenuated psychotic symptoms are more likely to have
a poorer clinical trajectory transdiagnostically. Assessment

of DAPS may therefore function as a useful marker of risk
for a range of poor outcomes. The findings underline the
value of repeated assessment of variables and incorpora-
tion of dynamic change into predictive modeling. More
research is required into mechanisms driving distress asso-
ciated with symptoms and the possible bidirectional rela-
tionship between symptom severity and associated distress.
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Introduction

Approximately one-third of individuals who meet
ultra-high risk (UHR) for psychosis criteria, based on
a combination of trait and state risk factors,' progress
to psychotic disorder within 1-3 years following initial
clinical presentation.>* A substantial body of work has
attempted to identify predictive variables and to gen-
erate prediction models in this clinical population to
enhance risk stratification.®> Psychosis risk stratification
would facilitate etiological and preventive treatment re-
search. In addition to the onset of psychotic disorder
(transition), nonremission of UHR status, nonpsychotic
clinical outcomes, and functional outcomes have also
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emerged as important outcomes of interest and treat-
ment targets.®!!

The role of subjective distress in relation to attenuated
psychotic symptoms (DAPS) has been a comparatively
neglected area of focus in this predictive modeling. This
issue is particularly relevant given that the great majority
(80%-90%) of UHR patients meet the UHR criteria on
the basis of attenuated psychotic symptoms.*!> Rapado-
Castro et al'®* reported that the sources of clinical dis-
tress are varied in this clinical population, with clinicians
reporting the main sources of clinical distress for their
patients were social and functioning difficulties, depres-
sive symptoms, and attenuated psychotic symptoms.
Approximately 60% of this sample of 73 UHR patients
reported their attenuated psychotic symptoms to be dis-
tressing. Intensity of distress associated with attenuated
psychotic symptoms, as well as distress associated with
anxiety symptoms and substance use, predicted transition
to psychosis. A possible reason for increased distress as-
sociated with attenuated psychotic symptoms may be an
individual’s beliefs, appraisals, or reactions to their unu-
sual experiences (cognitive style), which may also impact
on transition risk.'*!'7 Consistent with this, Stowkowy
et al'® reported that UHR patients who later transitioned
to psychosis reported less control over their unusual
experiences at study entry (eg, more likely to agree with
statements such as “My experiences frighten me,” “I find
it difficult to cope™). However, a contrasting finding was
reported by Power et al,'” who reported no association be-
tween higher levels of distress associated with attenuated
psychotic symptoms in a UHR sample (self-rated rather
than clinician-rated, n = 70) and transition to psychosis.

Reasons for help-seeking among UHR patients might
be taken as a proxy for sources of clinical distress in
this clinical population. Falkenberg et al*® reported that
affective symptoms (depression and/or anxiety) were
the most commonly reported reasons for help-seeking
(47% of participants), followed by attenuated psychotic
symptoms (39.8%), with no association between subjec-
tive complaints at presentation and transition to psy-
chosis. Similar rates of reason for referral to a UHR
service were reported by Rice et al.>! However, in contrast,
they reported a positive association between being re-
ferred exclusively due to attenuated psychotic symptoms
and subsequent transition to psychosis.

The issue of subjective distress has also received
some attention in general population samples. Several
studies have indicated that specific subtypes of psychotic
experiences may be more associated with distress than
others. Yung et al??> reported that “bizarre experiences,”
“persecutory ideas,” and “perceptual abnormalities” were
associated with distress, depression, and poor functioning,
whereas “magical thinking” was not. Armando et al*
reported an association between “bizarre experiences”
and “persecutory ideas” and distress, depression, and
poor functioning; a weaker relationship was found

Page 2 of 9

between “perceptual abnormalities” and “grandiosity”
and the same variables. Recently, Legge et al* reported
a genetic analysis of risk for psychotic experiences in a
general population sample from the UK Biobank. They
found that the presence of distress associated with psy-
chotic experiences strengthened genetic associations not
only with schizophrenia but with a range of psychiatric
disorders, including bipolar disorder, attention-deficit/
hyperactivity disorder, major depressive disorder, and
autism spectrum disorder. This suggests that some of
the genetic contribution identified by the authors may
not be associated with the psychotic experiences per se
but rather with susceptibility to distress or dysfunction
caused by these and other psychiatric symptoms.?

The current study builds on this previous work by
examining the clinical relevance of subjective DAPS in a
large UHR sample. Our main research question was:

1. Is DAPS associated with clinical outcomes (ie, tran-
sition to psychosis, nonremission of UHR status,
symptom severity, and psychosocial functioning)?

In addition, we were interested in whether:

2. DAPS is associated with cognitive style, specifically at-
tributional style and cognitive biases;

3. there is an association between amount of psychoso-
cial treatment provided and reduction in DAPS.

Question 1 was approached in both a static and dynamic
(ie, time-varying) manner. That is, the association was
examined in terms of baseline DAPS (study entry) as well
as the longitudinal measurements of DAPS. Question
2 was examined using baseline data only because attri-
butional style and cognitive biases were only assessed at
baseline in this cohort. Question 3 was approached longi-
tudinally (change over time).

Given the limited previous research related to DAPS,
particularly in UHR samples, and the mixed findings
to date, the analysis was approached as hypothesis
generating rather than hypothesis testing.

Method

Participants

Three hundred and four help-seeking individuals were
recruited from ten international treatment centers
across Australia (Melbourne, Sydney), Austria (Vienna),
Denmark (Copenhagen), Germany (Jena), Hong Kong
(Pokfulam), Singapore, Switzerland (Basel, Zurich), and
The Netherlands (Amsterdam). Participants met UHR
criteria and were aged between 13 and 39 years (mean
age = 19.12, SD = 4.55), with approximately equal num-
bers of males and females (165 [54%] females). Written
informed consent was obtained from participants, with
parental or guardian consent for minors.

The study was a secondary analysis of the Neurapro
trial of omega-3 fatty acids in UHR patients (see** > for



full details). In this trial, no significant differences in dem-
ographic characteristics, clinical or functional outcomes
were observed between the experimental and control
groups at baseline, 12-month follow-up,?’ or at medium
term follow-up (mean = 3.4 years).”® Therefore, treatment
groups were combined for joint analysis in this secondary
analysis, as previously conducted with this dataset.”* 3! All
participants received comprehensive psychosocial inter-
vention (cognitive-behavioral case management [CBCM]),
20% used antidepressants and 10% used antipsychotic med-
ication over the follow-up period. Omega-3 fatty acid sup-
plementation or placebo was provided for up to 6 months.

Measures

DAPS. The Comprehensive Assessment of At-Risk
Mental States (CAARMS??) was used to assess DAPS.
This was measured using a continuous scale from 0 (not
at all distressed) to 100 (extremely distressed). Two sum-
mary DAPS scores were calculated using the distress
scores on the 4 attenuated positive psychotic symptom
(APS) items measured by the CAARMS (Unusual
Thought Content [UTC], Non-Bizarre Ideas [NBI],
Perceptual Abnormalities [PA], and Disorganised Speech
[DS]): the mean distress score of the 4 APS items and the
maximum distress score of the 4 APS items. DAPS was
assessed at baseline, monthly from baseline to months 6,
9, 12, and at medium term follow-up.

Transition to Psychosis. Measured using the CAARMS,
as per previous research.”” If the participant was lost to
follow-up, state medical records were consulted to deter-
mine if the person had been diagnosed with a psychotic
disorder by a mental health service.

Nonremission of UHR Status. All cases who did not
meet transition criteria or UHR remission criteria®® were
categorized as nonremitted cases. UHR remission criteria
consist of?

* For each of the 3 positive symptoms UTC, NBI, and
PA, either the severity or the frequency score needs to
be <3 and

« for the positive symptom DS, the severity score needs
to be <4 or the frequency score needs to be <3 and

* thereis animprovement of at least 5 pointsin Social and
Occupational Functioning Scale (SOFAS) compared
with baseline or the SOFAS score is at least 70.

General Psychopathology. The total score on the Brief
Psychiatric Rating Scale (BPRS*).

Depression. Measured using the Montgomery-Asberg
Depression Rating Scale (MADRS?).

Negative Symptoms. Measured using the Scale for the
Assessment of Negative Symptoms (SANS?).
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Manic Symptoms. Measured using the Young Mania
Rating Scale (YMRSY).
Anxiety ~ Symptoms. Measured using the BPRS
Anxiety scale.

Psychopathology measures were administered at base-
line, monthly from baseline to months 6, 9, 12, and at

medium term follow-up.

Functional Outcomes. Functional outcomes were meas-
ured using the SOFAS,* the Global Functioning (social
and role) scales,® and the Assessment of Quality of Life
(AQoL)-8D* scale. Frequency of assessment: SOFAS—
baseline, months 3, 6, 9, 12, and medium term follow-up;
Global Functioning—baseline, months 3-6, 12, and me-
dium term follow-up; AQoL-8D—baseline, months 6, 12,
and medium term follow-up.

Attributional Style and Cognitive Biases. This was
measured using the Internal, Personal and Situational
Attributions Questionnaire (IPSAQ*) at baseline. The
IPSAQ provides 3 attributional style scores (internal, per-
sonal, and situational attributions) in response to positive
and negative situations. These 6 subscale scores can be
used to derive 2 overall cognitive bias scores: externalizing
bias (a self-serving bias of blaming oneself less for neg-
ative events than for positive events) and personalizing
bias (a tendency to make personal rather than situational
external attributions for negative events).

Amount of Psychosocial Treatment. This was operation-
alized as the total number of CBCM sessions provided to
the participant during the trial.

All measures were administered via research interview,
apart from the number of CBCM sessions provided, which
was extracted from research files. All recruitment sites used
the same assessment battery. The instruments that were
not already available in the local language went through
a rigorous process of translation and back-translation.?

Statistical analyses

Research Question 1. DAPS and transition risk: Cox
regression was used to analyze the association between
baseline DAPS and transition risk. Joint modeling**#
was used to analyze the association between longitudinal
DAPS (ie, DAPS over time) and transition risk.

DAPS and symptomatology and functioning: General
linear modeling was used to investigate the association
between baseline DAPS and outcomes at months 6 and
12. Linear mixed-effects modeling was used to analyze
the association between longitudinal DAPS values and
longitudinal symptom and functional outcomes. Each
outcome (symptoms and functioning) was treated as the
dependent variable, DAPS as a fixed effect and time as
both a fixed effect and a random effect.
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DAPS and nonremission: Logistic regression was used
to analyze the association between baseline DAPS and
nonremission of UHR status at follow-up time points.
The association between longitudinal DAPS and longitu-
dinal UHR status was investigated using generalized linear
mixed-effects modeling (GLMM) with DAPS as a fixed
effect and time as both a fixed effect and a random effect.

Research Questions 2 (DAPS and Cognitive Style) and
3 (Reduction in DAPS and Amount of Psychosocial
Treatment). Pearson correlation was used for these 2 sets
of analyses.

Results

Research Question 1

The Relationship Between DAPS and Transition to
Psychosis. The baseline (Cox regression) and longitu-
dinal (joint modeling) relationship between DAPS and
transition to psychosis is summarized in table 1. A signifi-
cant association was found between DAPS and transition
risk when the longitudinal distress values were considered
but not when the baseline values alone were used. The
hazard ratio corresponds to the ratio of transition risk (in
terms of hazard rate) associated with a 1-point increase in
distress score (0-100). The hazard ratios for the longitu-
dinal values suggest that, at a particular time point, higher
distress was associated with higher transition risk at that
time point.

Figure 1 shows the estimated probabilities of transition
at the 1-year follow-up point. The 3 red plotting symbols
correspond to transition probabilities estimated by using
the Cox regression models which utilized baseline DAPS
scores alone. Three different scenarios were considered:
when an individual’s baseline DAPS score is equal to the
average baseline DAPS score (AVE), AVE + 10, and AVE
+ 20, respectively. These 3 values were input into the Cox
model to compute the corresponding estimated transition
probabilities, which are displayed in figure 1. It can be
seen that, for both mean distress and maximum distress,
there is little difference between the estimated transition

probabilities in the 3 scenarios. This means that, even
when there are substantial differences in distress score
(differences of 10-20 points), the resulting transition
risk is about the same, consistent with the Cox regression
results (table 1) showing no significant association between
baseline DAPS and transition risk. The longitudinal anal-
ysis (joint modeling) shows a different picture. The same
3 scenarios of baseline DAPS scores were considered, and
in addition the DAPS trajectory was taken to follow the
average slope (as obtained in the joint model concerned)
in the estimation of transition probability for the different
follow-up time points. For illustration, only baseline and
months 1-5 are shown. Figure 1 shows that the transi-
tion probabilities from joint modeling exhibit much larger
differences between the 3 scenarios, reflecting the result
that there was a significant association between DAPS
and transition when longitudinal data were used (table 1).

The Relationship Between DAPS and Clinical and
Functional Outcomes. The results of this analysis are
shown in table 2 (mean DAPS) and Supplementary
table 1 (maximum DAPS). The results indicate that there
was significant association between DAPS and each of
the outcomes. Specifically, higher baseline DAPS was as-
sociated with worse outcome scores at months 6 and 12.
Also, the results for the longitudinal analysis suggest that,
at a particular time point, higher distress was associated
with worse outcome scores.

The Relationship Between DAPS and Nonremission of UHR
Status. Supplementary table 2 shows the percentage
of cases with UHR status at various follow-up time
points. Table 3 shows the relationship between baseline
DAPS and UHR status at months 6 and 12 and also the
GLMM analysis of the association between the longi-
tudinal DAPS scores and longitudinal values of UHR
status. A significant association was found between base-
line maximum DAPS score and month 12 UHR status.
However, the association was far stronger in the longi-
tudinal analysis, which found that, at a particular time
point, higher DAPS score was significantly associated
with higher likelihood of being UHR positive.

Table 1. Association Between DAPS and Risk of Transition to Psychosis

95% CI for HR

P-Value Hazard Ratio (HR) Lower Limit Upper Limit
Mean distress Baseline 875 1.00 0.98 1.01
Longitudinal .001 1.04 1.02 1.07
Maximum distress Baseline 472 1.00 0.98 1.01
Longitudinal .003 1.03 1.01 1.04

Note: CI, confidence intervals; DAPS, distress in relation to attenuated psychotic symptoms; Mean distress, mean distress score of the 4
CAARMS positive attenuated psychotic symptoms; Maximum distress, maximum distress score of the 4 CAARMS positive attenuated psy-
chotic symptoms; Hazard ratio, the ratio of transition risk (in terms of hazard rate) associated with a 1-point increase in distress score (0—100).
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Cox = Cox regression; JM = joint modelling. Three different scenarios were
considered: when an individual's baseline DAPS score is equal to the average
baseline DAPS score (AVE), AVE+10 and AVE+20 respectively.

Fig. 1. Association between mean/maximum DAPS score and 1-year transition risk using baseline and longitudinal values. Note: Cox,
Cox regression; JM, joint modeling. Three different scenarios were considered: when an individual’s baseline DAPS score is equal to the
average baseline DAPS score (AVE), AVE + 10 and AVE + 20, respectively.

Research Question 2: The Relationship Between DAPS and
Cognitive Style (Attributional Style and Cognitive Biases)

The results of this analysis are presented in Supplementary
table 3. There were low (nonsignificant) correlations be-
tween DAPS and attributional style and cognitive biases,
as measured using the IPSAQ.

Research Question 3: The Relationship Between DAPS
and Amount of Psychosocial Treatment Provided

Table 4 shows a small positive correlation between number
of CBCM sessions provided and change in DAPS level.
As change was computed as month 12 minus baseline, a
positive change corresponds to an increase in DAPS level
by month 12. The small positive correlations indicate that
a higher number of CBCM sessions was mildly associ-
ated with a larger increase in DAPS score.

Discussion

In this report we examined the clinical significance of
distress associated with attenuated psychotic symptoms

(DAPS) in UHR patients. In summary, the findings indi-
cate: a positive association between DAPS assessed over
time and transition to psychosis (longitudinal analysis); a
significant association between baseline and longitudinal
DAPS and clinical and functional outcomes; a significant
association between baseline and longitudinal DAPS
(particularly the latter) and nonremission of UHR status.
In addition, the findings indicate no relationship between
severity of DAPS and cognitive style (attributional style
and cognitive biases) and an association between a higher
number of CBCM sessions provided and a larger increase
in DAPS scores over 12 months.

These findings have a number of important implications.
Distress associated with attenuated psychotic symptoms,
when measured over time, may be a useful marker of risk
for transitioning to psychotic disorder in this clinical pop-
ulation. Coupled with the association between DAPS se-
verity and nonremission of UHR status, this suggests
that DAPS over time may function as a signal that pre-
ventative treatment may need to be intensified. The issue
of causality cannot be determined from the current
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Table 4. Partial Correlation Between Number of CBCM Sessions
by Month 12 and Change in DAPS Score From Baseline to
Month 12 After Adjusting for Baseline DAPS Score

Partial
Change (m12 Minus Baseline) Correlation P-Value n
Mean distress 0.24 <.001 206
Max distress 0.18 .009 206

data: while it may be that higher levels of DAPS may con-
tribute to increased symptomology over time, it is also pos-
sible that persistent or increasing symptomatology may
impact on associated subjective distress, or that they are
both expressions of a third factor. Regardless of this issue,
it is clear from the findings that DAPS is not psychosis spe-
cific in its relevance—it was associated with a broad range
of transdiagnostic symptomatology and compromised
functioning both at baseline and longitudinally. This
suggests that DAPS may possibly indicate severity of a
“general psychopathology” (P) dimension** and risk for
stage progression across transdiagnostic clinical stages.*¢ 48

The fact that the association between DAPS and tran-
sition risk was apparent in longitudinal assessments
but not at baseline and that the association with
nonremission of UHR status was much stronger longi-
tudinally than at baseline assessment underlines the value
of repeating assessments over time and examining dy-
namic associations between variables of interest in psy-
chopathology research.*#! It shows the importance
of persistence or increase in distress as a relevant clin-
ical marker. It also highlights the inherent limitations of
risk calculators based purely on information available at
clinic/study entry*>**—such an approach will miss the
risk associated with the longitudinal evolution of psycho-
pathology and related contextual factors.

The mechanisms associated with DAPS are not clear
at this stage and warrant further investigation. Apart
from possible biological or neurocognitive factors, which
were not the focus here, the psychological processes of
appraisals or attributional processes do not seem to play
a role based on the current data. However, we note that
the measure used in the current study, the IPSAQ, is
directed toward assessing attributions, beliefs, or reactions
to situations (eg, “a friend thinks you are stupid”) rather
than to anomalous subjective experiences, such as percep-
tual disturbances, delusional mood, disorganized thinking,
and so on. Future investigations should use a measure that
directly measures such appraisals, such as the Appraisals
of Anomalous Experiences Interview (AANEX),” in
order to unpick the psychological mechanisms that may
be at play. Such work could interrogate the directionality
of the relationship between DAPS and psychological at-
tribution/beliefs—this relationship may in fact be bidirec-
tional rather than unidirectional. For example, appraising
an anomalous experience to be dangerous or a sign of
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impending madness might certainly increase distress as-
sociated with the symptom. However, the nature of the
symptom itself (and associated distress) might also have an
impact on appraisals or beliefs about attenuated psychotic
symptoms. For example, a sudden onset, unpredictable
perceptual abnormality may inherently be more distressing
than a perceptual abnormality for which the person can re-
liably predict the context and triggers; the former scenario
may lead the person to view their symptoms as uncon-
trollable whereas the latter may prompt a greater sense of
control and manageability (ie, the phenomenology of the
symptom impacting appraisals/beliefs).

The positive association between a greater number of
CBCM sessions and a larger increase in DAPS score over
12 months was most likely due to more CBCM sessions
being required and provided to patients who were more
distressed by their attenuated psychotic symptoms (an
“indication bias”>%). This is consistent with our previous
analysis of this dataset that found, somewhat counterin-
tuitively, that a higher number of CBCM sessions, more
assessment of symptoms, and greater therapeutic focus
on attenuated psychotic symptoms predicted an overall
increase in attenuated psychotic symptoms.” However,
it cannot be entirely discounted that cognitive-behavior
therapy that focuses on and explores attenuated psychotic
symptoms may increase associated distress,’™*® at least
over a 12-month time frame, a possibility that requires
further direct examination.

Several strengths and limitations should be noted. This
is the largest sample to date to examine the issue of the
clinical relevance of DAPS in UHR patients, with a sub-
stantial (mean = 3.4 years) follow-up period. Therefore,
the findings can be considered to be more robust than pre-
vious reports on this issue. A limitation is the danger of
tautological logic and the possibility that the measurement
of variables lack criterion validity. That is, being more
distressed by psychotic symptoms may be considered to
be part of the definition of reaching threshold for deter-
mination of psychosis transition. An examination of the
CAARMS instrument, used to determine transition in the
current sample, indicates that this is the case for the PA
scale of the CAARMS but not for the other APS scales
(ie, the description of higher severity ratings of perceptual
abnormalities includes “being more distressed” by the ex-
perience). This consideration may apply to the analysis of
transition risk, but not to the other analyses reported.

Conclusion

The current study indicates that UHR patients who are
more distressed by their attenuated psychotic symptoms,
at study entry and over time, are more likely to have a
poorer clinical trajectory transdiagnostically. Assessing
DAPS may therefore function as a useful marker of risk,
both for nonremission/worsening of psychotic symptoms
and for a range of other poor clinical outcomes. The
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analysis underlines the value of dynamic assessment of
variables for incorporation into predictive modeling.
Further attention should be paid to treatments that spe-
cifically target DAPS, including the possible value of
“third wave” psychotherapies,”® and the mechanisms
driving distress associated with symptoms, including the
possible bidirectional relationship between symptom se-
verity and associated distress.

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin Open online.
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