
Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Nelson, B;Yuen, HP;Amminger, GP;Berger, G;Chen, EYH;De Haan, L;Hartmann, JA;Hickie,
IB;Lavoie, S;Markulev, C;Mossaheb, N;Nieman, DH;Nordentoft, M;Polari, A;Riecher-
Rössler, A;Schäfer, MR;Schlögelhofer, M;Smesny, S;Tedja, A;Thompson, A;Verma, S;Yung,
AR;McGorry, PD

Title:
Distress Related to Attenuated Psychotic Symptoms: Static and Dynamic Association
With Transition to Psychosis, Nonremission, and Transdiagnostic Symptomatology in
Clinical High-Risk Patients in an International Intervention Trial

Date:
--

Citation:
Nelson, B., Yuen, H. P., Amminger, G. P., Berger, G., Chen, E. Y. H., De Haan, L., Hartmann,
J. A., Hickie, I. B., Lavoie, S., Markulev, C., Mossaheb, N., Nieman, D. H., Nordentoft, M.,
Polari, A., Riecher-Rössler, A., Schäfer, M. R., Schlögelhofer, M., Smesny, S., Tedja, A. ,...
McGorry, P. D. (). Distress Related to Attenuated Psychotic Symptoms: Static and
Dynamic Association With Transition to Psychosis, Nonremission, and Transdiagnostic
Symptomatology in Clinical High-Risk Patients in an International Intervention Trial.
Schizophrenia Bulletin Open,  (), https://doi.org/./schizbullopen/sgaa.

Persistent Link:
https://hdl.handle.net//

License:
cc-by-nc

cc-by-nc


Acc
ep

te
d 

M
an

us
cr

ipt

 

© The Author(s) 2020. Published by Oxford University Press on behalf of the University of 
Maryland's school of medicine, Maryland Psychiatric Research Center. 
This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, 
provided the original work is properly cited. For commercial re-use, please contact 
journals.permissions@oup.com 

Distress related to attenuated psychotic symptoms:  
Static and dynamic association with transition to psychosis, non-

remission and transdiagnostic symptomatology in clinical high-risk 
patients in an international intervention trial 

 

Nelson, B. 1, 2 
Yuen, H.P. 1, 2 
Amminger, G.P.1, 2 
Berger, G.6 
Chen, E.Y.H.7 
de Haan, L.8  
Hartmann, J.A.1, 2 
Hickie, I.B.5 
Lavoie, S.1, 2 
Markulev, C.1, 2 
Mossaheb, N.12 
Nieman, D.H.8 
Nordentoft, M.9 

Polari, A.1, 2 
Riecher-Rössler, A.10 
Schäfer, M.R.1, 2 
Schlögelhofer M.3 
Smesny, S.4 

Tedja, A.1, 2 
Thompson, A.1, 2 
Verma, S.11 
Yung, A.R.1, 2 

McGorry, P.D.1, 2, 13 
  
1Orygen, Parkville, Victoria, Australia 
2Centre for Youth Mental Health, The University of Melbourne, Parkville, Victoria, 
 Australia 
3Department of Child and Adolescent Psychiatry, Medical University Vienna, Austria  
4University Hospital Jena, Jena, Germany 
5Brain and Mind Research Institute, University of Sydney, Australia 
6Child and Adolescent Psychiatric Service of the Canton of Zurich, Zurich, Switzerland 
7Department of Psychiatry, University of Hong Kong, Hong Kong 
8Academic Medical Center, Amsterdam, the Netherlands 
9CORE-Copenhagen Research Centre for Mental Health, Mental Health Centre 
Copenhagen, Department of Clinical Medicine, Faculty of Health and Medical 
Sciences, University of Copenhagen, Denmark 
10Pychiatric University Clinics Basel, Basel, Switzerland 
11Institute of Mental Health, Singapore, Singapore 
12Department of Psychiatry and Psychotherapy, Clinical Division of Social Psychiatry, 
Medical University of Vienna, Austria 

D
ow

nloaded from
 https://academ

ic.oup.com
/schizbullopen/advance-article/doi/10.1093/schizbullopen/sgaa006/5771419 by guest on 19 N

ovem
ber 2020



Acc
ep

te
d 

M
an

us
cr

ipt

 

 2 

13 Department of Psychology, Faculty of Medicine, Dentistry and Health Sciences, 
University of Melbourne 
 
*Corresponding author: Prof Barnaby Nelson; Barnaby.Nelson@orygen.org.au 
 

Abstract 

This study examined whether distress in relation to attenuated psychotic symptoms 

(DAPS) is associated with clinical outcomes in an ultra-high-risk (UHR) for psychosis 

sample. We also investigated whether DAPS is associated with cognitive style 

(attributional style and cognitive biases) and whether amount of psychosocial 

treatment provided is associated with reduction in DAPS. The study was a secondary 

analysis of the ‘Neurapro’ clinical trial of omega-3 fatty acids. 304 UHR patients were 

recruited across ten 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 association between DAPS 

assessed over time and transition to psychosis; a significant positive association 

between baseline and longitudinal DAPS and transdiagnostic clinical and functional 

outcomes; a significant positive association between baseline and longitudinal DAPS 

and non-remission of UHR status. There was no relationship between severity of 

DAPS and cognitive style. A greater amount of psychosocial treatment (cognitive-

behavioural 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 incorporation of dynamic change into predictive 

modelling. More research is required into mechanisms driving distress associated with 
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symptoms and the possible bidirectional relationship between symptom severity and 

associated distress. 

Key words: ultra high risk; subjective distress; attenuated psychotic symptoms; 

transdiagnostic; cognitive biases 

  

D
ow

nloaded from
 https://academ

ic.oup.com
/schizbullopen/advance-article/doi/10.1093/schizbullopen/sgaa006/5771419 by guest on 19 N

ovem
ber 2020



Acc
ep

te
d 

M
an

us
cr

ipt

 

 4 

Introduction 

Approximately one third of individuals who meet ultra-high risk (UHR) for psychosis 

criteria, based on a combination of trait and state risk factors1, progress to psychotic 

disorder within one to three years following initial clinical presentation2-4. A substantial 

body of work has attempted to identify predictive variables and to generate prediction 

models in this clinical population to enhance risk stratification5. Psychosis risk 

stratification would facilitate aetiological and preventive treatment research. In addition 

to the onset of psychotic disorder (‘transition’), non-remission of UHR status, non-

psychotic clinical outcomes, and functional outcomes have also emerged as important 

outcomes of interest and treatment targets6-11.  

    

The role of subjective distress in relation to attenuated psychotic symptoms has been 

a comparatively neglected area of focus in this predictive modelling. 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 symptoms4, 12. Rapado-Castro et 

al13 reported that the sources of clinical distress are varied in this clinical population, 

with clinicians reporting the main sources of clinical distress for their patients were 

social and functioning difficulties, depressive symptoms, and attenuated psychotic 

symptoms. Approximately 60% of this sample of 73 UHR patients reported their 

attenuated psychotic symptoms to be distressing. 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 associated with attenuated psychotic symptoms may be an individual’s 

beliefs, appraisals or reactions to their unusual experiences (‘cognitive style’), which 

may also impact on transition risk14-17. Consistent with this, Stowkowy et al18 reported 
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that UHR patients who later transitioned to psychosis reported less control over their 

unusual experiences at study entry (e.g., 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 al19, who reported no association between 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 amongst UHR patients might be taken as a proxy for 

sources of clinical distress in this clinical population. Falkenberg et al20 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 subjective complaints at presentation 

and transition to psychosis. Similar rates of reason for referral to a UHR service were 

reported by Rice et al21. However, in contrast, they reported a positive association 

between being referred 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 al22 reported 

that “bizarre experiences”, “persecutory ideas” and “perceptual abnormalities” were 

associated with distress, depression and poor functioning, whereas “magical thinking” 

was not. Armando et al23 reported an association between “bizarre experiences” and 

“persecutory ideas” and distress, depression and poor functioning; a weaker 

relationship was found between “perceptual abnormalities” and “grandiosity” and the 
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same variables. Recently, Legge et al24 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 psychotic 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 symptoms25.  

 

The current study builds on this previous work by examining the clinical relevance of 

subjective distress in relation to attenuated psychotic symptoms in a large UHR 

sample. Our main research question was: 

1.  Is distress in relation to attenuated psychotic symptoms (DAPS) associated 

with clinical outcomes (i.e., transition to psychosis, non-remission of UHR status, 

symptom severity and psychosocial functioning)? 

In addition, we were interested in whether: 

2.   DAPS is associated with cognitive style, specifically attributional style and 

cognitive biases; 

3. there is an association between amount of psychosocial treatment provided 

and reduction in DAPS. 

 

Question 1 was approached in both a static and dynamic (i.e. 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 
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data only because attributional style and cognitive biases were only assessed at 

baseline in this cohort. Question 3 was approached longitudinally (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 centres 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 numbers 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 26-28 for full details). In this trial, no significant differences in 

demographic characteristics, clinical or functional outcomes were observed between 

the experimental and control groups at baseline, 12-month follow-up27, or at medium 

term follow-up (mean=3.4 years)28. Therefore, treatment groups were combined for 

joint analysis in this secondary analysis, as previously conducted with this dataset9, 29-

31. All participants received comprehensive psychosocial intervention (cognitive-
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behavioural case management, CBCM), 20% used antidepressants and 10% used 

antipsychotic medication over the follow-up period. Omega-3 fatty acid 

supplementation or placebo was provided for up to 6 months.  

Measures 

Distress related to attenuated psychotic symptoms (DAPS): The Comprehensive 

Assessment of At-Risk Mental States (CAARMS32) was used to assess distress in 

relation to attenuated psychotic symptoms. This was measured using a continuous 

scale from 0 (not at all distressed) to 100 (extremely distressed). Two summary DAPS 

scores were calculated using the distress scores on the four attenuated positive 

psychotic symptom (APS) items measured by the CAARMS (Unusual Thought 

content, UTC; Non-Bizarre Ideas, NBI; Perceptual Abnormalities, PA; 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 

month 6, month 9, month 12, and at medium term follow-up.  

Transition to psychosis: measured using the CAARMS, as per previous research27. If 

the participant was lost to follow-up, state medical records were consulted to 

determine if the person had been diagnosed with a psychotic disorder by a mental 

health service.  

Non-remission of UHR status: All cases who did not meet transition criteria or UHR 

remission criteria33 were categorized as non-remitted cases. UHR remission criteria 

consist of: 

 For each of the three 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  
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 there is an improvement of at least 5 points in SOFAS compared with baseline or 

the SOFAS score is at least 70. 

General psychopathology: The total score on the Brief Psychiatric Rating Scale 

(BPRS34). 

Depression: Measured using the Montgomery-Asberg Depression Rating Scale 

(MADRS35). 

Negative symptoms: Measured using the Scale for the Assessment of Negative 

Symptoms (SANS36). 

Manic symptoms: Measured using the Young Mania Rating Scale (YMRS37). 

Anxiety symptoms: Measured using the BPRS Anxiety scale.  

Psychopathology measures were administered at baseline, monthly from baseline to 

month 6, month 9, month 12, and at medium term follow up.  

Functional outcomes: Functional outcomes were measured using the Social and 

Occupational Functioning Scale (SOFAS38), the Global Functioning (social and role) 

scales39 and the Assessment of Quality of Life (AQoL)-8D40 scale. Frequency of 

assessment: SOFAS - baseline, months 3, 6, 9, 12 and medium term follow up; Global 

Functioning - baseline, months 3-6, 12, and medium term follow up; AQoL-8D - 

baseline, months 6, 12 and medium term follow up.  

Attributional style and cognitive biases: This was measured using the the Internal, 

Personal and Situational Attributions Questionnaire (IPSAQ41) at baseline. The IPSAQ 

provides three attributional style scores (internal, personal, situational attributions) in 

response to positive and negative situations. These six subscale scores can be used 

to derive two overall cognitive bias scores: externalising bias (a self-serving bias of 

blaming oneself less for negative events than for positive events) and personalising 
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bias (a tendency to make personal rather than situational external attributions for 

negative events).   

Amount of psychosocial treatment: This was operationalised `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-translation26. 

Statistical analyses 

Research question 1: 

DAPS and transition risk: Cox regression was used to analyse the association 

between baseline DAPS and transition risk. Joint modelling42, 43 was used to analyse 

the association between longitudinal DAPS (i.e. DAPS over time) and transition risk.  

DAPS and symptomatology and functioning: General linear modelling was used to 

investigate the association between baseline DAPS and outcomes at month 6 and 

month 12. Linear mixed effects modelling was used to analyse 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.  

DAPS and non-remission: Logistic regression was used to analyse the association 

between baseline DAPS and non-remission of UHR status at follow up time points. 

The association between longitudinal DAPS and longitudinal UHR status was 

investigated using generalised linear mixed-effects modelling (GLMM) with DAPS as 

a fixed effect and time as both a fixed effect and a random effect. 
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Research questions 2 (DAPS and cognitive style) and 3 (reduction in DAPS and 

amount of psychosocial treatment): Pearson correlation was used for these two sets 

of analyses.  

 

Results 

Research question 1 

The relationship between DAPS and transition to psychosis 

The baseline (cox regression) and longitudinal (joint modelling) relationship between 

DAPS and transition to psychosis is summarised in Table 1. A significant 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 

one-point increase in distress score (0-100). The hazard ratios for the longitudinal 

values suggest that, at a particular time point, higher distress was associated with 

higher transition risk at that time point. 

 

INSERT TABLE 1 HERE 

 

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 utilised 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 
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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 to 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 analysis (joint modelling) 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 transition 

probabilities from joint modelling 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). 

 

INSERT FIGURE 1 HERE 

 

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 

associated 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. 

 

INSERT TABLE 2 HERE 
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The relationship between DAPS and non-remission 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 longitudinal DAPS scores and longitudinal values of UHR status. A 

significant association was found between baseline maximum DAPS score and month 

12 UHR status. However, the association was far stronger in the longitudinal analysis, 

which found that, at a particular time point, higher DAPS score was significantly 

associated with higher likelihood of being UHR positive. 

 

INSERT TABLE 3 HERE 

 

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 

(non-significant) correlations between 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. 
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The small positive correlations indicate that a higher number of CBCM sessions was 

mildly associated with a larger increase in DAPS score. 

INSERT TABLE 4 HERE 

 

Discussion 

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

attenuated psychotic symptoms (DAPS) in UHR patients. In summary, the findings 

indicate: 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 non-remission 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 population. Coupled with 

the association between DAPS severity and non-remission of UHR status, this 

suggests that DAPS over time may function as a signal that preventative treatment 

may need to be intensified. The issue of causality cannot be determined from the 

current data: while it may be that higher levels of distress in relation to attenuated 

psychotic symptoms may contribute to increased symptomology over time, it is also 

possible that persistent or increasing symptomatology may impact on associated 
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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-specific 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) dimension44, 

45 and risk for stage progression across transdiagnostic clinical stages46-48. 

 

The fact that the association between DAPS and transition risk was apparent in 

longitudinal assessments but not at baseline and that the association with non-

remission of UHR status was much stronger longitudinally than at baseline 

assessment underlines the value of repeating assessments over time and examining 

dynamic associations between variables of interest in psychopathology research43, 49-

51. It shows the importance of persistence or increase in distress as a relevant clinical 

marker. It also highlights the inherent limitations of risk calculators based purely on 

information available at clinic/study entry52-54 – such an approach will miss the risk 

associated with the longitudinal evolution of psychopathology 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 towards assessing 

attributions, beliefs or reactions to situations (e.g., “a friend thinks you are stupid”) 

rather than to anomalous subjective experiences, such as perceptual disturbances, 
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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)55, 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 attribution/beliefs – this relationship 

may in fact be bidirectional rather than unidirectional. For example, appraising an 

anomalous experience to be dangerous or a sign of impending madness might 

certainly increase distress associated 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 reliably predict the context and 

triggers; the former scenario may lead the person to view their symptoms as 

uncontrollable whereas the latter may prompt a greater sense of control and 

manageability (i.e., 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’56). This is consistent with our previous 

analysis of this dataset that found, somewhat counterintuitively, 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 

symptoms29. However, it cannot be entirely discounted that cognitive-behaviour 

therapy that focuses on and explores attenuated psychotic symptoms may increase 
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associated distress57, 58, 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 

substantial (mean=3.4 year) follow up period. Therefore, the findings can be 

considered to be more robust than previous 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 determination 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 Perceptual 

Abnormalities scale of the CAARMS but not for the other attenuated positive psychotic 

symptom scales (i.e., the description of higher severity ratings of perceptual 

abnormalities includes “being more distressed” by the experience). 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 non-remission/worsening of psychotic 

symptoms and for a range of other poor clinical outcomes. The analysis underlines 

the value of dynamic assessment of variables for incorporation into predictive 

modelling. Further attention should be paid to treatments that specifically target DAPS, 
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including the possible value of ‘third wave’ psychotherapies59, 60, and the mechanisms 

driving distress associated with symptoms, including the possible bidirectional 

relationship between symptom severity and associated distress. 
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Figure 1.  
Association between mean/maximum DAPS score and one-year transition risk using 
baseline and longitudinal values 

 
Notes. 
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. 
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Table 1.  
Association between DAPS and risk of transition to psychosis 

  
  p-value 

Hazard ratio  
(HR) 

95% CI for HR 

Lower 
limit 

Upper 
limit 

Mean distress  
Baseline  0.875 1.00 0.98 1.01 

Longitudinal 0.001 1.04 1.02 1.07 

Maximum distress  
Baseline 0.472 1.00 0.98 1.01 

Longitudinal 0.003 1.03 1.01 1.04 

Notes.  

DAPS = distress in relation to attenuated psychotic symptoms; Mean distress = mean 

distress score of the four CAARMS positive attenuated psychotic symptoms; 

Maximum distress = maximum distress score of the four CAARMS positive attenuated 

psychotic symptoms. Hazard ratio = the ratio of transition risk (in terms of hazard rate) 

associated with a one-point increase in distress score (0-100). 

 

 
  

D
ow

nloaded from
 https://academ

ic.oup.com
/schizbullopen/advance-article/doi/10.1093/schizbullopen/sgaa006/5771419 by guest on 19 N

ovem
ber 2020



Acc
ep

te
d 

M
an

us
cr

ipt
 

 25 

 
Table 2.  
Association between mean DAPS and clinical and functional outcomes 

  

Baseline DAPS and month 6 
outcomes Baseline DAPS and month 12 outcomes 

Longitudinal DAPS and 
longitudinal outcomes 

Coefficient S.E. p-value n Coefficient S.E. p-value n Coefficient S.E. p-value n 

SOFAS -0.340 0.052 <0.001 238 -0.417 0.070 <0.001 207 -0.293 0.017 <0.001 297 

GF Social -0.030 0.004 <0.001 238 -0.035 0.006 <0.001 209 -0.017 0.001 <0.001 295 

GF Role -0.022 0.006 <0.001 237 -0.033 0.007 <0.001 209 -0.018 0.002 <0.001 295 

AQOL -0.488 0.052 <0.001 205 -0.509 0.063 <0.001 183 -0.262 0.018 <0.001 280 

BPRS 0.313 0.024 <0.001 236 0.305 0.025 <0.001 205 0.220 0.007 <0.001 296 

SANS 0.274 0.040 <0.001 237 0.316 0.048 <0.001 205 0.177 0.010 <0.001 296 

MADRS 0.280 0.028 <0.001 238 0.335 0.034 <0.001 210 0.199 0.008 <0.001 304 

YMRS 0.067 0.009 <0.001 237 0.064 0.009 <0.001 204 0.029 0.003 <0.001 295 

BPRS Anxiety 0.047 0.005 <0.001 237 0.052 0.006 <0.001 209 0.024 0.001 <0.001 296 

Notes.  
Coefficient = coefficient of distress in the model concerned, indicating the average amount of change in the outcome for a unit change in the 
DAPS score. Its sign indicates the direction of the association between DAPS and outcome. DAPS = Distress in relation to attenuated psychotic 
symptoms. SOFAS = Social and Occupational Functioning Score; GF Social = Global Functioning Social Scale; GF Role = Global Functioning 
Role Scale; AQOL = Assessment of Quality of Life-8D Scale; BPRS = Brief Psychiatric Rating Scale; SANS = Scale for the Assessment of 
Negative Symptoms; MADRS = Montgomery-Asberg Depression Rating Scale; YMRS = Young Mania Rating Scale: BPRS Anxiety = Brief 
Psychiatric Rating Scale - Anxiety Scale. 
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Table 3.  
Association between DAPS score and UHR status at baseline and longitudinally 

  

Baseline distress and month 6 UHR status Baseline distress and month 12 UHR status 
Longitudinal distress and  
longitudinal UHR status 

p-value OR 

95% CI 
of the 
OR 

Lower 
limit 

95% CI 
of the 
OR 

Upper 
Limit n p-value OR 

95% CI 
of the 
OR 

Lower 
limit 

95% CI 
of the 
OR 

Upper 
Limit n 

p-
value OR 

95% CI 
of the 
OR 

Lower 
limit 

95% CI 
of the 
OR 

Upper 
Limit n 

Mean distress 0.157 1.01 1.00 1.02 234 0.058 1.01 1.00 1.03 205 <0.001 1.19 1.16 1.22 303 

Max distress 0.172 1.01 1.00 1.02 234 0.029 1.01 1.00 1.03 205 <0.001 1.07 1.06 1.08 303 

Notes.  
UHR status = whether the participant still fulfils UHR criteria; OR=odds ratio. The odds ratios correspond to a unit difference in DAPS score (0-
100). 
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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 

Change (m12 minus baseline)  Partial correlation p-value n 

Mean distress 0.24 <0.001 206 

Max distress 0.18 0.009 206 
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