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Objective: Cognitive models of psychosis suggest that 
anomalous experiences alone do not always lead to clini-
cal psychosis, with appraisals and responses to experiences 
being central to understanding the transition to “need for 
care”. Methods: The appraisals and response styles of 
Clinical (C; n = 28) and Nonclinical (NC; n = 34) indi-
viduals with psychotic experiences were compared follow-
ing experimental analogues of thought interference (Cards 
Task) and auditory hallucinations (Virtual Acoustic Space 
Paradigm). Results: The groups were matched in terms 
of their psychotic experiences. As predicted, the C group 
scored higher than the NC group on maladaptive apprais-
als following both tasks, rated the experience as more per-
sonally significant, and was more likely to incorporate the 
experimental setup into their ongoing experiences. The C 
group also appraised the Cards Task as more salient, dis-
tressing, and threatening; this group scored higher on mal-
adaptive—and lower on adaptive—response styles, than the 
NC group on both tasks. Conclusions: The findings are con-
sistent with cognitive models of psychosis, with maladaptive 
appraisals and response styles characterizing the C group 
only. Clinical applications of both tasks are suggested to 
facilitate the identification and modification of maladaptive 
appraisals.

Key words: psychosis continuum/cognitive model of  
psychosis/appraisals/experimental analogues of 
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Introduction

There is increasing evidence that symptoms associated 
with psychosis are reported in the general population 
without an associated “need for care” (ie, leading to a 

psychotic disorder diagnosis or requiring treatment from 
mental health services), suggesting that the psychosis 
phenotype lies on a continuum.1 Recent research has 
focused on identifying the biological2 and psychological3 
processes that distinguish between people who experience 
psychotic experiences with and without a need for care. 
Cognitive models of psychosis4–6 propose that beliefs and 
appraisals play a central role in determining the clinical 
consequence of psychotic experiences.

Studying non-need for care individuals who report per-
sistent anomalous experiences of a psychotic nature pro-
vides a unique opportunity to differentiate those factors 
that are linked to the clinical disorder from those that are 
merely associated with benign anomalous experiences. In 
early studies involving individuals reporting intense spiri-
tual experiences,7,8 it was found that they could not be dis-
tinguished from psychotic symptoms phenomenologically. 
Rather, the differences lay in the interpretation and mean-
ing given to the experiences and in their emotional and 
behavioral correlates. Similarly, individuals belonging to 
New Religious Movements scored as highly as inpatients 
on a delusional ideation questionnaire,9,10 but they were dif-
ferentiated from their clinical counterparts by lower scores 
on dimensions of distress and preoccupation.11,12 Using an 
in-depth interview (AANEX: Appraisals of Anomalous 
Experiences interview),13 patients with psychosis were more 
likely to think their experiences were caused by someone 
else (“personalizing” appraisals) and were less likely to have 
“normalizing” appraisals (eg, that they are part of the nor-
mal range of human experience) than individuals reporting 
anomalous experiences without a need for care.13,14

Cognitive models of  psychosis also propose that 
maladaptive responses play a key role in maintaining 
psychotic symptoms and associated distress. Different 
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response styles to psychotic experiences have been 
variously identified as engagement, resistance, and 
indifference6 or as active acceptance, passive coping, and 
resistance coping.15 Symptomatic coping (going along 
with the content of  psychotic symptoms) and active 
problem solving have been found to be, respectively, more 
and less common in a group with need for care compared 
to individuals with psychotic experiences with no need 
for care and these were associated with, respectively, less 
and more perceived control over symptoms.16

Previous work on the potential role of  appraisals and 
response style has typically been based on retrospective 
interviews of  participants’ experiences, an approach that 
makes it difficult to disentangle experiences from apprais-
als and cannot exclude the possibility that maladaptive 
appraisals and coping simply reflect intrinsically more 
distressing experiences within the clinical group. One 
potential solution is the use of  experimental tasks and 
analogues of  psychotic symptoms, allowing all partici-
pants to encounter identical anomalous experiences.17

Aims of the Study

The current study compared appraisals and response 
styles in individuals displaying psychotic experiences 
with and without need for care. We hypothesized, in 
line with cognitive models of psychosis, that the Clinical 
(C) group would be more likely to endorse maladaptive 
appraisals and response styles and less likely to endorse 
adaptive appraisals and response styles, on two experi-
mentally induced anomalous experiences, than the Non-
clinical (NC) group. 

Materials and Methods

Design

The independent variable was the grouping variable (2 lev-
els: C and NC), and the dependent variables were scores 
on visual analogue scales (0–10) for “appraisal” and 
“response style” ratings following the experimental tasks.

Ethical Approval

Approval for the research project was obtained from the 
East London and The City Research Ethics Committee 
(REC Reference number: 09/H0703/83) and the South 
London & Maudsley/Institute of Psychiatry (SLAM/
IOP) Research and Development Office (Reference: 
R&D2009/064).

Participants

Both groups were recruited on the basis of evidence 
of at least one positive symptom of psychosis occur-
ring within the previous month. Only individuals who 
reported at least “occasional” psychotic experiences (the 
equivalent of 2 or above on at least 1 item of the Scale 

for the Assessment of Positive Symptoms (SAPS)18 in 
the absence of drug use and in clear consciousness were 
invited to participate. Exclusion criteria were non-English 
speaking, organic or alcohol/drug-induced brain damage, 
inability to concentrate for short periods, or inability to 
provide informed consent. Other data from this sample 
are reported in a separate study.3

C Group. Inclusion in the C group was deter mined on 
the basis of current contact with mental health services 
as a result of their psychotic experiences. The group com-
prised 28 patients with current (N = 18) or probable (N 
= 10; these individuals were from Early Intervention ser-
vices, where it is common practice to refrain from giv-
ing a diagnosis at first contact with services) diagnoses 
F20–39 based on the 10th revision of the International 
Statistical Classification of Diseases and Related Health 
Problems (ICD-10); the patients were recruited through 
inpatient wards, Community Mental Health Teams, and 
a psychological therapies service in the South London 
and Maudsley NHS Foundation (SLAM) Trust. All 
(except one) of the patients were on antipsychotic medi-
cation at the time of testing; 19 were outpatients and 9 
were inpatients.

NC Group. The NC group comprised 34 individuals 
with enduring psychotic-like experiences who had never 
been diagnosed with, treated for, or been in contact 
with mental health services in the context of  a psychotic 
disorder. To determine with confidence that these indi-
viduals were not at risk of  developing a psychotic dis-
order in the near future, participants whose anomalous 
experiences started less than 2 years prior to participa-
tion were excluded, based on findings that most of  those 
“at risk” of  developing psychosis do so within the first 
24 months.19

The NC group was recruited from sources identified 
by previous studies13,14 as yielding this unique group, 
such as the College of  Psychic Studies and the Society 
for Psychical Research. A  snowballing method was 
used, encouraging participants to pass on informa-
tion about the study to contacts whom they considered 
appropriate.

Demographic information on the groups is presented 
in table 1. There were no significant differences between 
the groups in terms of  age, gender distribution, religious 
affiliation, or having children. The mean intelligence 
quotient (IQ) in the NC group was significantly higher 
than that in the C group, they were more likely to be 
married/cohabiting, to be in employment/training, and 
to describe their ethnicity as white. Their mean age at 
onset was significantly lower than that of  the C group, 
whereas their mean “years since onset of  experiences” 
was significantly higher. Depression and anxiety scores 
were significantly higher in the C group than in the 
NC group.
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Measures

“Unusual Experiences Questionnaire”–Screening Tool. This 
was used to screen participants in the NC group and 
consisted of questions assessing 9 out of the 17 items 
used in the AANEX inventory.13 It assesses the presence 
within the past month of a range of positive symptoms 
of psychosis, including First-Rank symptoms (eg, voices, 
thought transmission and insertion, “made” emotions), in 
the absence of drug use and in clear consciousness.

AANEX Inventory—17 Item Version.14 The AANEX13 
is a semistructured interview developed to assess phe-
nomenological, psychological, and contextual factors 
surrounding the experience of psychotic-like experiences. 
The first part of the interview (AANEX Inventory, short 
version) consists of 17 anomalies, rated for the presence 
of each experience, both in the past and currently. Each 
experience was rated as either “not present,” “unclear,” or 
“present,” giving a score of 1–3, respectively. The inven-
tory yields 5 factors of experiences: “Meaning–Reference” 
(ideas of reference, sense of having insights, elation), 
“Paranormal–Hallucinatory” (visual or somatic halluci-
nations, passivity, magical and precognitive experiences), 
“Cognitive–Attention” (thought blockages, distractibil-
ity, loss of automatic skills), “Dissociative–Perceptual” 
(depersonalization, derealization, Out-of-Body Experi-
ences, oversensitivity to stimuli), and “First-Rank 
Symptoms” (voices, thought transmission and insertion, 
“made” emotions). Factor scores were obtained by sum-
ming individual item scores for each factor (range of 
scores for each factor: 3–9, except “Meaning–Reference” 
and “First-Rank Symptoms,” where the range was 4–12). 
Total potential range of scores on the AANEX Inventory 

is 17–51. The AANEX has demonstrated good reliability 
and construct validity.13

Beck Depression and Anxiety Inventories. The Beck 
Depression Inventory (BDI)-II20 and the Beck Anxiety 
Inventory (BAI)21 are widely used 21-item self-report 
questionnaires assessing the severity of depression and 
anxiety, respectively. The participant chooses 1 of 4 state-
ments (0–3), which best describes their experience with 
respect to each item during the previous 2 weeks. Higher 
total scores indicate more severe pathology (potential 
range of scores: 0–63). The BDI-II has been shown to 
have high internal consistency (α = .92) and test–retest 
reliability (r = .93).20 Similarly, the BAI has high internal 
consistency (α = .92–.94) and test–retest reliability (r = 
.75) and has also been found to be significantly correlated 
with accepted measures of anxiety.22,23

Quick Test of Intelligence. The Quick Test of Intelligence 
(QT)24 was devised as a measure of verbal intelligence 
and has been found to be highly correlated with IQ scores 
obtained on more standard tests in participants with 
schizophrenia.25 Participants are shown 4 pictures, and a 
list of 50 words is read aloud. Participants are asked to 
point to the picture that matches the word. The number 
of correct responses is used to derive an estimated IQ.

Experimental Tasks

Cards Task17 (http://sprott.physics.wisc.edu/pickover/esp2.
html; last accessed July 1, 2013). Participants were asked 
to silently choose and memorize 1 of 6 playing cards (face 

Table 1. Demographic Characteristics of the 2 Groups

Variable Clinical (C) (N = 28) Nonclinical (NC) (N = 34) Group Differences

Mean age in years (SD) 34.6 (12.4) 40.3 (11.7) t(60) = 1.9, P =.07
Mean age at onset (SD)a 22.3 (13.8) 11.0 (9.4) U = 153, P =.001
Mean years since onset (SD)a 10.7 (11.1) 29.0 (11.3) U = 88, P < .001
Mean estimated IQ (SD)b 90.8 (16.0) 103.9 (11.9) t (27) = −2.5, P = .02
Number of male participants (%) 50 35 χ2 (1) = 1.4, P = .2
Number from BME background 50.0 14.7 χ2 (1) = 9.0, P < .01
Number of participants employed/in training (%)c 17.9 69.7 χ2 (1) = 16.4, P < .001
Number of single participants (%)c 85.7 42.4 χ2 (1) = 12.1, P = .001
Number of participants with children (%)d 28.0 31.0 χ2 (1) = 0.06, P = .8
Religious affiliation? (%)c

 “Traditional” 53.6 27.3 χ2 (2) = 4.4, P = .1
 “Nontraditional” 21.4 36.4
 None 25.0 36.4
Anxiety (BAI)e 18.1 (13.2) 4.2 (6.5) U = 132.5, P < .001
Depression (BDI)f 23 (17.8) 5.2 (6.4) U = 110, P < .001

Note: Nonparametric tests were conducted on all nonnormally distributed variables. Bold face denotes significant differences between  
the groups. It was not possible to collect complete data on each individual (aC = 23; NC = 30; bC = 11; NC = 18; cNC = 33; dC = 25;  
NC = 29; eC= 24; NC = 31; fC = 25; NC = 33). BME, Black and Minority Ethnic groups; BDI, Beck Depression Inventory; BAI, Beck 
Anxiety Inventory; IQ, intelligence quotient. 

http://sprott.physics.wisc.edu/pickover/esp2.html
http://sprott.physics.wisc.edu/pickover/esp2.html
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cards only) presented on a computer. They were informed 
that the card they had chosen would be selected by the 
computer and removed from the pile. They were then 
shown 5 different cards for 3 s. This trick relies on the fact 
that people only scan for the card they have chosen and 
do not notice that all the cards are different. This task was 
used as an experimental analogue of thought interference 
symptoms, ie, first-rank type symptoms primarily involving 
believing that one’s thoughts are not fully under one’s 
own control and/or are not private (eg, thought insertion, 
thought withdrawal, thought broadcasting, thought 
control, and mind reading).

Virtual Acoustic Space Paradigm. The Virtual Acoustic 
Space Paradigm (VASP)26 permits sounds to be perceived 
as externally spatially located, despite presentation via 
headphones (normally perceived as spatially located 
“inside the head”). This task represented an analogue 
of auditory hallucinations or “loud thoughts.” Previous 
use of this paradigm has demonstrated 100% accuracy in 
identifying “outside the head” stimuli.27 Achieving the vir-
tual acoustic effect depends on convolution of the acoustic 
stimulus with the spatially variable transfer function of the 
pinnae, the head-related transfer function (HRTF).26 Full 
details of the HRTF technique are provided elsewhere.27 
The VASP was used in conjunction with a distractor task 
(a visual “Jumping to Perceptions” [JTP] task).28 In Part A, 
they completed the distractor task while listening to audi-
tory white noise (perceived “inside the head”) on head-
phones. Participants were instructed to speak out loud 
any thoughts relating to the task that went through their 
mind while they were completing it (eg, “this task is dull”), 
which, unbeknown to them, were recorded by the laptop 
sound card. Three segments of speech for each participant 
(1–3 s in duration) were then manipulated using Adobe 
Soundbooth software (including lowering of the pitch by 
2 semitones). The convolution, achieved using MATLAB 
(R2009a) software, involved presentation of the speech to 
the right ear (azimuth −90) and at an elevation of (+)45°. 
The 3 convoluted output files (now located “outside the 
head”) were then pasted into a 3-min segment of auditory 
white noise (perceived “inside the head”), providing the 
auditory stimuli for Part B of the distractor task.

Apparatus

The Cards Task and VASP were presented on a laptop. 
Auditory feedback was passed through an Edirol-UA-
4FX audio capture sound card to control the level of 
auditory presentation (the output level was set at 3/10 of 
the dial). The auditory stimuli were presented to the par-
ticipants using Sennheiser Headphones.

Procedures

The ordering of the experimental tasks was counterbal-
anced across participants.

Appraisals. At the end of both the Cards Task and the 
VASP, participants rated, using visual analogue scales 
(VAS; 0–10), (a) how unusual, (b) how distressing, and 
(c) how threatening they had found the experiences, and 
their conviction in 7 appraisal items (see Appendix), rang-
ing from 0 (do not agree at all) to 10 (totally agree). There 
were 5 “maladaptive” and 2 “adaptive” appraisal items. 
In the event that an appraisal item was endorsed (ie, any 
conviction rating greater than 0), the personal signifi-
cance of each appraisal was assessed by a further probe 
asking whether the task “works the same for everybody” 
or “is specific to them” (Yes/No answer). Finally, partici-
pants were asked whether the experience was related to 
their own experiences (assessing “incorporation”).

Response Styles. Following the appraisal ratings, par-
ticipants were asked to rate the likelihood that they 
would endorse each of 8 response styles (see Appendix) 
in the event that the experience began to occur regularly 
(VAS ranging from 0–10; “not at all likely” to “extremely  
likely”). There were 6 maladaptive and 2 adaptive response 
style items.

At the end of the study, individuals were debriefed and 
provided with an honorarium. Completion time for the 
study varied between 75 and 120 min. No participant 
reported any adverse effects following participation in the 
study either at the time or at a 1-week follow-up.

Statistical Analysis

Data analysis was carried out using SPSS for Windows 
(version 15.0, 2006). Independent t tests or Mann-Whitney 
tests were used for group comparisons depending on 
whether assumptions for the use of parametric tests were 
met. Mean ratings for adaptive and maladaptive apprais-
als—and for ratings of “striking/threatening/distressing” 
and “specific to self” items—on both tasks were positively 
skewed and the variances differed considerably between 
groups. No transformations succeeded in making the vari-
ables normally distributed. The mean ratings for adaptive 
and maladaptive response styles on both tasks did not vio-
late the assumptions of parametric statistics. Post hoc anal-
yses were conducted to explore individual appraisal items 
and response styles using Mann-Whitney and independent 
t tests, respectively.

Results

Group Differences on AANEX Inventory

As shown in table  2, there were no differences between 
the groups on AANEX Inventory (Past or Current) over-
all score, indicating that both groups were equivalent in 
terms of psychotic-like experiences. On the individual fac-
tors, there were no differences on “First-Rank symptoms,” 
“Meaning–Reference,” or “Dissociative–Perceptual” scores. 
Replicating previous findings,13,14 the C group scored higher 
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on the “Cognitive–Attention” factor and lower on the 
“Paranormal–Hallucinatory” factor than the NC group.

Appraisals and Ratings of Experience

Cards Task. Six NC (17.7%) and no C participants 
correctly identified the nature of the card trick (ie, the 
replacement of the entire first set of cards), and their data 
were excluded. One C participant had seen the Cards 
Task before and did not complete the task, leaving 27 C 
and 28 NC participants.

The C group scored significantly higher than the NC 
group on how striking (C: mean = 5.6 (SD = 3.7); NC: 
mean = 3.1 (SD = 3.2); U = 228, P =.01), distressing (C: 
mean = 1.3 (SD = 2.1); NC: mean = 0.0 (SD = 0.0); U 
= 224, P < .001), and threatening (C: mean = 1.2 (SD = 
2.6); NC: mean = 0.1 (SD = 0.4); U = 302, P < .05) they 
found the experience.

There were no differences between the C group (mean =  
5.2, SD = 3.4) and the NC group (mean = 6.4, SD = 3.0) 
in adaptive appraisals (U = 302.5, P = .2). In contrast, 
the C group (mean = 2.0, SD = 2.3) scored significantly 
higher than the NC group (mean = 0.7, SD = 0.8) on mal-
adaptive appraisals (U = 245, P = .02). Conviction rat-
ings of individual appraisals in the 2 groups are presented 
in figure 1. Post hoc analyses showed that 3 of the 5 mal-
adaptive appraisals (“Internal/Nonnormalizing”: P = .02; 
“External/Nonpersonalizing”: P = .01; “External/Genera
lizing”: P = <.01) were significant, in the predicted direc-
tion, but neither adaptive appraisal was significant.

VASP task. Eleven C (39%) and 11 NC (32%) partici-
pants gave spontaneous appraisals that correctly identi-
fied the experimental setup. Their data were excluded, 
leaving 17 C and 23 NC participants.

There were no differences between the 2 groups on 
how striking (C: mean = 3.2 (SD = 3.2); NC: mean = 3.3  
(SD = 2.8); U = 183.5, P = .7), distressing (C: mean = 1.5 
(SD = 2.0); NC: mean = 1.2 (SD = 2.2); U = 175, P = .5), 
and threatening (C: mean = 1.7 (SD = 3.3); NC: mean = 0.5 
(SD = 1.2); U = 182.5, P = .6) they found the experience.

There were no differences between the C group (mean =  
6.3, SD = 2.9) and the NC group (mean =5.7, SD = 2.9) 
in adaptive appraisals (U =181, P  =  .68). In contrast, 
the C group (mean = 1.6, SD = 1.9) scored significantly 
higher than the NC group (mean = 0.2, SD = 0.5) on mal-
adaptive appraisals (U = 96.5, P =  .002). Conviction rat-
ings in individual appraisals in the 2 groups are presented 
in figure 2. Post hoc analyses showed that 4 out of the 5 
maladaptive appraisals were significant in the predicted 
direction (“External/Personalizing”: P  =  .03; “Internal/
Nonnormalizing”: P  =  .03; “External/Nonpersonalizing”: 
P  =  .04; “External/Generalizing”: P  =  <.01), but neither 
adaptive appraisal was significant.

Personally Significant Appraisals. There were strong 
trends for the C group (Cards Task: mean = 20.5, SD = 
38.1; VASP: mean = 32.5, SD = 42.5) to score higher on 
appraisals regarding personal significance than the NC 
group (Cards Task: mean = 4.8, SD = 19.70; VASP: mean =  
10.9, SD = 30.0) on both the Cards Task (U = 305.5, 
P = .058) and the VASP (U = 142, P = .054).

“Incorporation.” Fisher’s exact tests showed that the 
members of the C group were significantly more likely to 
incorporate the experience of both tasks with their own 
anomalous experiences (Cards Task: χ2 (1) = 12.1, P < 
.001; VASP: χ2 (1) = 8.3, P < .01). On the Cards Task, no 
individuals in the NC group incorporated this experience, 
compared to 9 (36.0%) in the C group, and on the VASP, 
1 (4.3%) NC—compared to 7 (41.2%) C participants—
incorporated the experience.

Response Styles

No participant was excluded for the response style analy-
ses (apart from the C participant who did not complete 
the Cards Task) because those who had guessed the 
experimental procedures could still make a judgment on 
how they would respond should such an experience start 
to occur on a frequent basis.

Table 2. The AANEX Inventory13 Scores by Group

Scores

Clinical (C) (N = 28) Nonclinical (NC) (N = 34)

Mean (SD) Mean (SD)

Meaning/reference (Total) 15.0 (5.0) 17.2 (5.1)
“Paranormal–hallucinatory” (Total) 10.2 (3.4) 13.4 (2.9)**
“Cognitive–attention” (Total) 9.1 (3.6)* 6.9 (2.6)
“Dissociative–perceptual” (Total) 8.7 (3.0) 8.8 (2.6)
First-rank symptoms (Total) 16.6 (4.5) 15.4 (4.0)
AANEX total of past experiences 32.0 (6.4) 33.2 (6.3)
AANEX current experiences 27.5 (6.6) 28.5 (5.9)
Total AANEX score 59.4 (11.9) 61.7 (11.8)

Note: *P < .01, t(60) = 2.91; **P < .001, t(60) = −3.95. AANEX, Appraisals of Anomalous Experiences interview.
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As shown in table  3, there were significant differ-
ences between the groups on both adaptive and mal-
adaptive response styles for both tasks in the predicted 
directions.

Post hoc tests on individual response styles in the 
Cards Task showed that the C group had significantly 

higher ratings on “Active engagement/rumination” and 
“Active resistance/distraction” and lower ratings on 
“Decentering/mindfulness” than the NC group. On the 
VASP, the C group scored higher on “Passive/giving up” 
style and “Active resistance/distraction” and lower on 
“Decentering/reappraisal” than the NC group.

Appraisals (Cards Task)
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Fig. 1. Group differences in appraisals on the Cards Task (error bars represent SE).
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Fig. 2. Group differences in appraisals on the Virtual Acoustic Space Paradigm (error bars represent SE).
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Discussion

Summary of Main Findings

The 2 groups were comparable in terms of the presence 
of overall anomalous experiences, as measured by the 
AANEX Inventory.13 As predicted, they differed on 
their appraisals of experimentally induced experiences, 
with the C group being more likely than the NC group 
to endorse maladaptive appraisals on both tasks. The 
former were more likely to incorporate the experimental 
setup into their ongoing experiences and showed strong 
trends in rating the experience as more personally 
significant. They also appraised the Cards Task as more 
salient, distressing, and threatening. The 2 groups were 
also found to differ on response styles on both tasks, 
with the C group more likely to endorse maladaptive 
response styles, whereas the NC group was more likely to 
endorse adaptive response styles. These findings provide 
support for cognitive models of psychosis,4–6 which argue 
that appraisals and response styles play a key role in the 
transition to need for care.

Individual Appraisal and Response Style Items

The C group was more likely than the NC group to endorse 
the following maladaptive appraisals: External/generalizing 
(both tasks), Internal/nonnormalizing (both tasks), 
External/nonpersonalizing (both tasks), and 
External/personalizing (VASP only). In light of the puta-
tive role of negative schematic models of the self  and 
the world in cognitive models of psychosis,4,29 it was of 
interest that unusual experiences with even relatively neu-
tral content can cue in self-denigrating (ie, “something 
wrong with me”) appraisals in the C group, in addition to 
being related to wider conspiracies. Therefore, although 

the results from the current study provide support for 
the proposition that the C group is more likely to have 
externalizing and personalizing appraisals (as postulated 
by one influential cognitive model),4 they also point to a 
potential role for a wider range of maladaptive appraisals 
when faced with anomalous experiences.

With reference to individual response styles, the 
C group was more likely than the NC group to 
endorse the “Active engagement/rumination” (Cards 
Task), “Passive/giving up” style (VASP), and “Active  
resistance/distraction” (both tasks). The findings with 
reference to rumination are consistent with a growing 
acknowledgment of the relevance of anxiety and worry 
processes in clinical psychosis.30 The fact that the C group 
was more likely to endorse both the “Active resistance/di
straction” style and the “Passive/giving up” style, follow-
ing the VASP, is consistent with the finding that voices 
perceived as powerful and malevolent are at first resisted 
but ultimately submitted to or appeased.31 In contrast, 
the NC group was more likely to endorse a “Decentering” 
response style characterized by either mindfulness or 
reappraisal, thus supporting the normalizing and decen-
tering rationale of Cognitive Behavioral Therapy32 and 
third-wave therapies for psychosis.33

Limitations and Future Research

The findings reported in this study need to be viewed 
in the context of  a number of  limitations. Given the 
cross-sectional nature of  the study, it is not possible to 
determine whether any group differences in appraisal or 
response style has a causal influence with respect to the 
transition to the need for care stage. The rating scales 
for appraisals and responses to the tasks had strong 
face validity, but their reliability and validity when used 
by participants as single-item assessments of  complex 

Table 3. Group Differences for Response Styles on Each of the 2 Experimental Tasks

VASP Cards Task

Clinical (C) 
(N = 28)

Nonclinical  
(NC) 
(N = 34)

t (P value)

Clinical (C)
(N = 27)

Nonclinical 
(NC) (N = 34)

t (P value)Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Response styles
 Adaptive response styles 5.2 (2.3) 6.7 (2.4) −2.6 (.01) 5.1 (2.4) 6.7 (2.2) −2.7 (<.01)
  Decentering (reappraisal) 5.5 (3.6) 8.3 (2.9) −3.3 (<.01) 6.6 (3.3) 7.8 (3.7) −1.4 (.2)
  Decentering (mindfulness) 4.9 (3.7) 5.2 (3.9) −0.4 (.7) 3.6 (3.13) 5.6 (3.6) −2.2 (.03)
 Maladaptive response styles 4.9 (1.8) 3.9 (1.6) −2.4 (.02) 4.6 (2.0) 2.8 (2.0) 3.5 (.001)
  Active resistance (distraction) 5.8 (3.7) 3.8 (3.7) 2.1 (.04) 5.0 (3.5) 1.7 (3.0) 4.0 (<.001)
  Active resistance (control) 5.3 (3.5) 6.2 (3.8) −1.0 (.3) 4.8 (3.7) 3.4 (4.0) 1.4 (.2)
  Active engagement (immersion) 6.2 (3.8) 5.9 (3.7) 0.3 (.7) 4.9 (3.8) 5.2 (4.1) −0.3 (.8)
  Active engagement (rumination) 4.9 (3.7) 3.2 (3.4) 1.9 (.07) 5.9 (3.7) 1.8 (2.9) 5.0 (<.001)
  Passive (trusting) 4.4 (4.1) 3.1 (3.5) 1.4 (.2) 3.7 (3.6) 2.4 (3.2) 1.6 (.1)
  Passive (giving up) 3.00 (3.2) 1.3 (2.7) 2.3 (.03) 3.0 (3.5) 2.1 (3.4) 1.0 (.3)

Note: Bold face denotes significant findings. VASP, Virtual Acoustic Space Paradigm.
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constructs were unknown. Hence, although the hypoth-
esis that appraisals and responses do meaningfully differ 
was supported, it is harder to interpret the magnitudes 
of  group differences for specific appraisals/responses, 
which may reflect scale performance as much as true 
differences.

The results suggest that the Cards Task may have had 
more ecological validity than the VASP as a symptom 
analogue; indeed, the fact that a number of individuals 
guessed the experimental setup resulted in a lower-than-
optimal sample size. Future use of the VASP should focus 
on increasing the emotional salience of the task in line 
with the proposition that external misattribution bias on 
both immediate and real-time tasks appears most evident 
for items of emotional content.34 In addition, the relation-
ship between “on-line” appraisals of unusual experiences 
and broader aspects of social cognition is an important 
area for future research in light of reported deficits in 
contextual processing and social inference within clinical 
samples.35

The NC group had higher IQ than the C group, intimat-
ing that IQ may be a significant factor in how individuals 
appraise their experiences. More research investigating 
the role of cognitive resources in equipping individuals 
with the ability to respond adaptively to persistent anom-
alous experiences is indicated. Similarly, the relation-
ship between aversive life experiences and maladaptive 
appraisals warrants further research because there is pre-
liminary evidence of a cognitive route between victimiza-
tion and psychosis.14,36

Finally, there were significant differences between the 2 
groups on a number of further demographic and clinical 
variables (age at onset of experiences, marital status, 
employment, ethnicity, current anxiety, and depression). 
The possibility that these may have played a role in the 
reported differences on appraisals and response styles 
cannot be excluded. However, the demographic and 
clinical differences that were found are likely to be either 
intrinsic to group status (such as impaired functioning 
and distress) and/or reflecting the risk factors inherent in 
the development of need for care (such as low IQ or social 
isolation). The view that ANCOVA (analysis of covariance, 
commonly employed in psychological research) can be 
used to achieve the goal of “controlling for” real group 
differences on a covariate has been condemned, and it 
has been argued that no analytic method can achieve this 
goal.37 This caveat extends to any variable that is related to 
group status. Future research could employ an additional 
C group (with high anxiety and depression but without 
anomalous experiences) to exclude the possibility that the 
observed differences simply reflect increased anxiety and 
depression in the C group. Use of a healthy control group 
would also be helpful to determine standard reactions to 
the experimental tasks.

Clinical Implications

The current study has provided some support for psycho-
logical interventions that target maladaptive appraisals (eg, 
self-denigrating and conspiratorial appraisals) and unhelp-
ful modes of responding (such as rumination). A frame-
work for response styles grounded in previous research 
that achieved face validity for clinicians and appeared 
meaningful to C and NC participants (see Appendix for 
further details) has been presented. It has been suggested 
that the adoption of a more explicit model of coping may 
be useful with respect to integrating research findings and 
clarifying clinical implications.38

In addition to the Cards Task, which already forms part  
of a Metacognitive Training package,39 the VASP may 
also have a range of potential clinical applications. First, 
following assessment of the content and topography of 
their voices, the client could be supported to develop an 
analogue of his/her own voice activity. In addition to the 
possibility of habituation to voice content, this active 
process may also be relevant to the individual’s sense of 
power and control in the context of the voice content. 
Use of the VASP in this manner would be consistent 
with treatments of voices that emphasize acceptance of 
the voice (rather than avoidance), followed by disengage-
ment (such as Acceptance and Commitment Therapy 
for voices).40 Finally, given inconsistent research findings 
regarding the benefits of distraction, the VASP could be 
used to examine the relative efficacy of acceptance- vs 
distraction-based response styles.

Conclusions

This study has shown differences in appraisals and 
response styles in individuals experiencing psychotic 
experiences with and without need for care, on experimen-
tal tasks inducing anomalous experiences. The findings 
are consistent with cognitive models of psychosis. They 
further suggest that a range of maladaptive appraisals, 
rather than simply external appraisals, may be relevant 
and that benign outcomes may be associated with decen-
tering response styles, whereas need for care status may 
be associated with rumination and distraction.

Funding

National Institute of Mental Health (NIHR) Biomedical 
Research Centre for Mental Health, King’s Health 
Partners (E.P. and P.G.).

Acknowledgments

The authors have declared that there are no conflicts of 
interest in relation to the subject of this study.



853

Appraisals and Responses to Anomalous Experiences

Appendix

Assessment of Appraisals

Statements representing 7 different appraisals for the 
tasks were created, based on the categories employed in 
earlier studies.13,17 Items were rated on a scale of 0 (“not 
at all”) to 10 (“totally”) in terms of how much the par-
ticipant believed the statements to be a true explanation 
of the anomalous experience. The 7 types were grouped 
into adaptive and maladaptive appraisals by calculating a 
mean score for each:

Adaptive Appraisals

 1.  External–Normalizing: an externalizing appraisal 
that the explanation for the experience lies in some 
benign feature of the experimental setup.

“It is just a simple card puzzle” (Card task);
“It is part of the study and involves a prerecorded voice” 
(VASP).

 2.  Internal–Normalizing: appraisals in terms of 
the normal, natural range of human capacities, 
experiences, or processes.

“It is because of the way my mind works, just part of 
normal human experience” (both tasks).

Maladaptive Appraisals

 1.  External–Personalizing: appraising that the anom-
alous experiences are caused by another person/
group of people.

“It is not the computer which guessed; there is someone 
involved in this” (Card Task).
“Someone was speaking my thoughts out loud” (VASP).

 2.  External–Nonpersonalizing: appraised as being 
externally caused but not attributed to another per-
son; included in this category are nonnormalizing 
appraisals featuring some aspect of the machine/
equipment, paranormal, and spiritual appraisals.

“It works because the system is able to read people’s 
minds.” (Card Task);
“There was a spirit or some kind of entity in the room” 
(VASP).

 3.  External–Intentionalizing: appraising that the 
anomalous experiences are caused by another per-
son with reference to a specific intention on the part 
of the other person.

“It was done on purpose to trick me, or make me look 
stupid” (both tasks).

 4.  External–Generalizing: interpretations based on the 
relationship between the experiences and a wider 
conspiracy.

“It is a trick that is part of a bigger conspiracy” (both 
tasks).

 5.  Internal–Nonnormalizing: interpretations in terms 
of illness, disorder, or any (nonnormalizing) mate-
rial, internal attribution of cause.

“This means that something is wrong with me” (both 
tasks).

Assessment of Response Styles

A system of categorizing response styles was devised, 
building on the categories used in earlier work13 while inte-
grating dimensions of responding noted elsewhere in the 
literature (eg, “active/passive” and “acceptance/rejection” 
dimensions).41 Once again, the items were rated on a scale 
of 0 (“not at all”) to 10 (“totally”), representing endorse-
ment of the individual response style. Items were then 
divided into response styles viewed as adaptive vs mal-
adaptive, and mean scores were calculated for each.

Adaptive 

 1.  “Decentering style”

a.  Active acceptance and disengaging (Mindful 
response style)—overlapping with “Neutral 
response.”13

“I would let the experiences come and go without get-
ting involved with them” (both tasks).

b.  Active cognitive reappraisal of experiences 
(“Appraisal–Decentering”13;

“I would try to think of a sensible explanation of 
the experiences/find different way of thinking about 
them” (both tasks).

Maladaptive

 2.  “Active resistance”—analogous to “resistance”6 
and mirroring “resistance coping.”15 Includes the 
following:

a. Avoidance/distraction;

“I would find ways to escape these experiences or take 
my mind off  them” (both tasks).

b. Attempts to control the experience.

“I would find ways to control these things or stop 
them from happening” (both tasks).

 3.  “Active engagement”–including the following:

a.  Immersion in experience (including active lis-
tening and compliance)—seen as analogous to 
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“engagement,”6 overlapping with “immersion” 
style,13 and “symptomatic coping.”16

“I would listen closely to these voices” (VASP).
“I would try to get into these experiences as much as 
possible” (Cards Task).

b. Rumination (nondecentering).13

“I would worry about the experiences, running them 
over and over in my mind, trying to get to the bottom 
of what they mean” (both tasks).

 4.  “Passive style”–including the following:

a.  Trusting in external sources (eg, trusting in 
God)—this mirrors “passive coping”15 and “pas-
sive, hopeful, acceptance.”41

“I would trust that someone/something would sort 
this out for me” (both tasks).

b.  “Giving up”—(corresponding to “passive, despairing 
acceptance.”41

“I would give up—there is nothing I can do about it” 
(both tasks).

Assessing Face Validity of Individual Items

Individual items were devised to serve as exemplars for 
each category, for both the appraisals and the response 
styles. All items were submitted for inspection to a panel of 
5 experts in the field. The experts were asked to (a) match 
the items with the category of appraisal/response styles 
and (b) rate the goodness of fit for each item to the cat-
egory of appraisal/response style (maximum score = 10). 
Each of the 5 experts coded 100% of the items into the 
correct category for appraisals. The range of “Average 
goodness of fit” scores across the 5 experts was 5.8 (Ext
ernal/Intentionalizing) to 10 (Internal/nonnormalizing), 
with an average score of 8.5. Goodness of fit was consid-
ered adequate for each item with minor changes made, 
as recommended by the panel, to 2 items (External– 
Intentionalizing and the External–Normalizing item on 
the VASP). With reference to response styles, each of the 
5 experts again coded 100% of the items into the correct 
category. The average goodness of fit ranged from 8.5 to 
9.9, with an overall average of 9.1 per item. Goodness of 
fit was considered adequate for each item with no changes 
deemed to be necessary.
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