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AbstrAct
Background: While chronic persecutory delusions are 
typically anchored into patients’ everyday life situations, 
no investigation has ever looked at how situations 
associated with a feeling of persecution are recorded 
and later retrieved. 

Method: a diary methodology combined with a 
recognition task involving ten patients with schizophrenia 
who presented chronic persecutory delusions and ten 
control participants. Diaries of everyday persecutory 
events (Pe) and non-persecutory events (nPe) were kept. 

Results: in both groups, 1) Pe were associated with higher 
anxiety scores than nPe, 2) Pe were experienced as 
less distinctive and more stereotyped than nPe, 3) the 
frequency of incorrect recognition of altered descriptions 
of Pe was higher than that of nPe. 

Limitations: because high levels of motivation are 
required of the diarists, our sample size was small.

Conclusion: Memories of persecutory events were 
highly emotional and semanticized. they were frequently 
incorrectly recognized, suggesting the existence of bias 
resulting from interactions between their processing and 
persecutory delusions. 
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l’Hôpital, 67091 Strasbourg cedex, France   jean-marie.danion@chru-strasbourg.fr

IntroductIon
Metacognition refers to a large spectrum of cognitive 
processes ranging from noticing specific or discrete things 
about oneself to the integration of more complex percep-
tions or experiences into larger images of oneself and 
others (1). Metacognitive dysfunction can also lead to the 
formation and persistence of false or delusional beliefs (2) 
as observed in patients with schizophrenia who frequently 
present with persecutory delusions (3, 4). These patients 
exhibit both attentional and memory bias toward threat-
related information (5, 6). For instance, persecutory deluded 
individuals recalled more threat- and depression-related 
items than normal controls (5) and delusion-prone indi-
viduals were better able to recognize angry faces than non-
delusion-prone individuals (7). Furthermore, individuals 
with delusions recalled more threatening propositions from 
stories heard previously than controls (8). Therefore, these 
studies showed that patients with delusion demonstrate a 
cognitive bias towards emotional themes congruent with 
their delusional beliefs (9). Finally, it has been shown that 
biases in probabilistic reasoning are involved in both the 
occurrence and persistence of persecutory delusions (10). 
Individuals with delusions have a tendency to “jump to con-
clusions” (11) and display alterations in attributional styles 
(12), a strong confirmatory reasoning bias (13) as well as a 
bias against disconfirmatory evidence (14). Interestingly, 
some of these reasoning biases were shown in both clini-
cal and non-clinical populations (14), suggesting there 
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are common processes underlying the formation of both 
suspiciousness and persecutory delusion. 

Nonetheless, studies focusing on delusion and mem-
ory all used episodic, non-ecological material, whereas 
persecutory delusions are anchored into everyday life 
situations that are far more complex and emotional than 
simple items. Therefore, a study of autobiographical 
events related to delusional beliefs would be of great 
interest for furthering our understanding of cognitive 
bias involved in delusions.

It has been proposed that the initial stage of the formation 
of delusions corresponds to the assignment of salience to 
the external objects and internal representations of one’s 
experience (15). Delusions are a cognitive effort on the part 
of the patient to make sense of these experiences that are 
deemed to be salient (16), associated with high levels of 
anxiety and interpreted for instance as persecutory if the 
patient has a tendency to be suspicious. If not challenged, 
this explanation provides a guiding cognitive scheme for 

further thoughts and events, which will be recorded as 
memories of delusional experiences in long-term auto-
biographical memory. The model recently put forward 
by Conway (17), which posits reciprocal relationships 
between autobiographical memories, personal beliefs and 
the self, provides a theoretical framework to understand 
the mechanisms underlying the formation and persistence 
of chronic delusional beliefs. In keeping with this model, 
repeated recording of these memories would made them 
less and less distinctive with time and leads to the seman-
tization of their common component, i.e., the feeling of 
being the subject of persecution. The semantization process 
in memory leads memories to lose their uniqueness and 
to become summarized in the form of a more abstract 
and conceptual representation, that in this case, gradually 
becomes a persistent delusional belief. 

The final stage occurs when the delusional beliefs are 
integrated in the self as a delusional self. Like any other 
current aspect of the self, this delusional self is likely to be 
governed by the principle of coherence: personal memories 
have to be consistent with currents beliefs so that the self is 
maintained coherent and stable. For instance, the delusional 
self may favor interpreting personal experiences as persecu-
tory ones and, hence, may contribute to a chronic course 
of delusional beliefs (18). Moreover, it may be responsible 
for the aforementioned memory biases: the encoding and 
retrieval of memories of delusional experiences may be 
facilitated in so far as their emotional and cognitive content 
is consonant with the delusional beliefs (confirmatory bias), 
whereas experiences dissonant with the delusional self 

may be less easily encoded and retrieved (bias against non 
congruent knowledge). Finally, the delusional self may also 
lead to the formation of delusional memories at retrieval. 
Whereas memories of delusions can be defined as the 
accurate memories of deluded thoughts and experiences a 
person had while in a psychotic state, delusional memories 
are memories of past experiences that either never hap-
pened or that happened but which are then meaningfully 
re-interpreted as remembering in the context of current 
psychosis (19). This re-interpretation is probably controlled 
by current persecutory beliefs. 

In keeping with this general framework that postulates 
critical relationships between autobiographical memory and 
persecutory delusion, the aim of this study was to explore 
autobiographical memories of persecutory experiences in 
patients with schizophrenia suffering from chronic, stable 
persecutory delusions. More specifically, the first objec-
tive was to assess the cognitive and emotional features of 
these autobiographical memories. We predicted that, due 
the process of semantization, memories of persecutory 
experiences would be more schematized, which means 
less distinctive, than memories of other events without 
persecutory content. We also predicted that memories 
of persecutory experiences would be associated with a 
higher level of emotions such as anxiety (see 7). The second 
objective of this study was to assess the influence of these 
cognitive and emotional features on performance in a 
recognition task. We reasoned that abnormal recognition 
performance may result from bias related to interactions 
between autobiographical memory processing and delu-
sional beliefs and therefore offer means to better understand 
the mechanisms underlying this bias. 

For that purpose, we used a diary methodology com-
bined with a recognition task (20, 21), so that it was possible 
to control the creation of altered events and assess emotional 
and cognitive mechanisms involved in memory processing. 
Patients with schizophrenia who displayed persecutory 
delusions were asked to keep diaries of everyday persecutory 
events (PE) and everyday non-persecutory events (NPE), 
which they nonetheless deem to be memorable. They were 
compared with control participants who encountered 
daily situations where they thought they were the subject 
of malevolence on the part of others. In a recognition task 
two months later, participants were asked to discrimi-
nate between true and altered diary entries. In healthy 
participants, this method showed that the description of 
an experience acts only as a cue to memory construction 
(20). Discrimination between true and altered descrip-
tions is achieved by accessing further autobiographical 
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knowledge that is then used to confirm or invalidate details 
of the description: a description, whether true or false, is 
accepted as true if this knowledge is consonant with the 
current configuration of the self and contains no evidence 
to contradict the description. Emotional and cognitive 
processes play here a critical role. A high level of emotions at 
retrieval tends to enhance the feeling of the event’s veracity 
and acts as a confirmatory bias. Moreover, the consonance 
of the general meaning of memories with beliefs may also 
act as a confirmatory bias. Finally, the propensity for altered 
events’ descriptions to be recognized as true may be due to 
poor access to evidence to reject the description. 

Therefore, we predicted that altered descriptions of PE 
would be more susceptible to be incorrectly recognized 
than those of NPE, due to the association of memories of 
PE with a high level of emotions and to the consonance of 
these memories with beliefs of malevolence (both acting 
as a confirmatory bias). We predicted also that PE would 
be less distinctive than NPE, i.e., that participants would 
have poorer access to invalidatory knowledge and lack 
autobiographical details to reject false descriptions of PE. 
Given that similar mechanisms have been postulated to 
account for the formation of false beliefs in healthy indi-
viduals (22) – an autobiographical knowledge consonant 
with the current self and pre-existing beliefs and a poor 
ability to judge the truth or falsity of this knowledge (20) 
– we expected to find similar result profiles in patients and 
comparison participants. Nevertheless, because patients 
with schizophrenia were expected to display pronounced 
semantization of PE as well as a dysregulation of emotional 
processes (23), this pattern of results was expected to be 
more pronounced in patients.

Methods
PArtIcIPAnts
Ten outpatients (7 men, 3 women) recruited by the 
Psychiatry Department of the French University Hospitals 
of Strasbourg and Paris took part in the study (Table 1). 
They all met the DSM-IV-TR (24) criteria for schizo-
phrenia (paranoid, n = 6; residual, n = 4), according to a 
consensus between the outpatients’ current psychiatrist 
and two senior psychiatrists in the research team. They 
were all clinically stabilized, but presented residual per-
secutory delusional ideas despite receiving appropriate 
neuroleptic treatment. Patients treated with benzodiaz-
epines, antidepressants or lithium were excluded from 
the study. All of the patients were being treated with 
atypical neuroleptics. 

The comparison group consisted of 10 subjects (7 men, 
3 women) found on the basis of a psychiatric examination 
not to be suffering from any mental disorders. Neither 
patients nor comparison subjects had any history of trau-
matic brain injury, epilepsy, alcohol or substance abuse, 
or other neurological problems. The main criterion for 
including participants was their ability to describe daily 
situations associated with a feeling of malevolence from 
other people. All participants were systematically invited to 
take part in a 3-day test period before inclusion, so that we 
could check whether they really and habitually experienced 
this kind of situations. After an initial screening, 16 patients 
and 13 controls took part in the 3-day test period; 6 patients 
and 3 controls failed to pass this preliminary phase, and 10 
participants were finally included in each group. Prior to 
giving their written informed consent, they received a full 
description of the study. The study itself was approved by 
the Faculty’s Ethics Committee. 

Procedure
The protocol was adapted from Perno-Marino et al. (21). 
The diary-recording phase spanned a period of two months. 
Recognition tests took place two months after comple-
tion of the last diary entry. There were two sessions of 
recognition tests, with a one-day interval between them. 
Clinical symptoms were assessed using the Positive and 
Negative Syndrome Scale (PANSS; 25) in patients. Both 
patients and controls completed the Peters et al.’s Delusion 
Inventory (PDI; 26) to assess their proneness to delusions. 
Psychometric and neuropsychological evaluations con-
sisted of the French validated version of the National Adult 
Reading Test (f-NART; 27) for premorbid IQ, Wechsler 
Memory Scale (WMS-III; 28) for verbal and visual memory 
and the Trail Making Test (29) for executive functions. These 
evaluations were performed at the beginning of the studies. 
However, two patients refused to do them.

dIAry records 
Every day each participant made four diary entries relating 
to two categories of events: two events referred to situa-
tions where participants had “the feeling other people or 
the world surrounding them was against them or that 
someone was being malevolent with them” (persecutory 
events, PE), and two events referred to other noteworthy 
events that had occurred during the day, but without any 
feeling of malevolence (non-persecutory events, NPE). 

In a recording session, each entry was made on a page of a 
notebook given to the participants. On the back of the page, 
the participants were asked to rate each event using 5-point 
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scales to assess ten variables (20): three related to emo-
tional aspects (Anxiety, Emotional Intensity, and Surprise 
associated with an event), six to other aspects known to 
determine the memorability of an event (Frequency, i.e., 
how frequently similar types of events had been experienced 
previously, Distinctiveness, i.e., how distinctive an event 
was in the context of that whole day’s activities, Change in 
Ongoing Activity, Personal Importance, Consequentiality, 
i.e., the implications of an event for ongoing activity, and 
Fit to Plans, i.e., the extent to which an event furthered 
current personal plans), and also the Conviction associated 
with the feeling of others’ malevolence for PE. After having 
completed each diary entry, participants were asked not to 
read their events again. Diaries were given to participants 
comprising 28 entries (i.e., one week diary). After the 
week-diary was completed, participants were required to 
give it back to the experimenter.

recognItIon test
We expected to obtain 244 event descriptions for each 
participant (122 in each category of events) and to use 160 
of them in the recognition task (80 true events with 40 
events per category and 80 altered events with 40 events per 
category). Four patients and two controls failed to manage 
80 PE. Consequently, a total of 3,060 events were available 
for analysis (1,508 in patients and 1,552 in controls).

Altered descriptions consisted of recorded events, one 
aspect of which had been modified by the experimenters. 
The modification affected either the event’s gist or its 
context, but in such a way that its meaning and plausibility 
were preserved. Importantly, both the emotional tone and 
core belief reflected in the event descriptions were always 
respected. All modifications were randomly performed 
and agreed between two experimenters (FB and CH).

In each of the two successive recognition tasks, each 
participant was presented with a list of event descriptions. 
The descriptions themselves were presented at random 
on a sheet of paper, and each was studied separately. The 
participant began by reading each event aloud. Then he 
or she gave a “yes/no” recognition judgment, with “yes” 
denoting they deemed the event description to be true 
and “no” denoting they considered it had been altered. 
Confidence in the accuracy of this judgment was rated on a 
3-point scale. In the case of descriptions judged to be true, 
participants were then asked to rate Imagery on a 3-point 
scale and were instructed to give a Remember, Know or 
Guess response according to whether each aspect of the 
event recalled was associated with conscious recollection, 
simply knowing, or guessing, respectively (21). A Remember 

response was defined as the ability mentally to re-live certain 
specific aspects such as perceptions, thoughts or feelings 
that occurred or were experienced at the time of the event. 
A Know response denoted simply knowing the event had 
occurred, but without this knowledge being accompanied 
by any conscious recollection. A Guess response was for 
events that were neither consciously recollected nor simply 
known, but guessed. Finally, participants rated the same 
ten 5-point scales used during the diary period (Table 2). 

Several precautions were taken to ensure that patients 
and comparison subjects understood the procedure. All 
were given a printed set of instructions regarding possible 
responses (see 19). 

stAtIstIcAl AnAlysIs
Non-parametric statistical analyses were used for both 
direct group comparisons of clinical and neuropsycho-
logical data (Mann-Whitney U-test). 

For all analyses of memories, we used multilevel statisti-
cal analyses. These are particularly relevant for autobio-
graphical memory studies because they allow memories to 
be treated as the statistical unit while taking into account 
the intra-subject variance, i.e., the fact that memories are 
not independent in one individual (30). The multilevel 
model assigned memories to level 1 and participants to 
level 2. All the following analyses were performed using 
the MLwiN software, version 2.10 (31). 

To study the proportion of correct and incorrect recogni-
tions a logistic regression was used to explain the dependant 
variable Response type (Yes vs. No response), with Event 
type (True vs. Altered), Event category (PE vs. NPE) and 
Group (Patients vs. Comparison subjects) as predictor 
variables. Secondary analyses were performed only in events 
recognized by the participants as true (i.e., Yes responses), 
as a means of studying the state of subjective awareness at 
retrieval. A multivariate logistic regression was used to ana-
lyze the proportion of Remember/Know/Guess responses, 
using the same aforementioned grouping factors. An analysis 
restricted to altered descriptions was used to study the 
proportion of incorrect recognitions due to a modification 
of the gist or context of the events. A logistic regression was 
used to explain the dependant variable Response type (Yes 
vs. No) with Type of modification (Gist vs. Context), Event 
category and Group as predictor variables.

Data from each rating scale were subjected to repeated-
measures analyses of variance (ANOVAs), with Group, 
Event type and Event category as between factors and 
Time (Encoding vs. Retrieval) as a within factor. Data from 
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Conviction ratings were subjected to a similar repeated-
measures ANOVA, with Group and Event type as between 
factors and Time as a within factor. Data from Imagery and 
Confidence ratings were subjected to separate multivari-
ate logistic regressions with Group, Event type and Event 
Category as grouping factors.

results
chArActerIstIcs of the PArtIcIPAnts (tAble 1-2)
Patients and controls did not differ in age, level of educa-
tion or IQ (all Ps > .15). Patients’ memory performance 
was poorer as shown by their significant lower percentage 
retention scores in both verbal and visual memory (all Ps 

< .015). They also had lower executive performance as 
shown by their higher median reaction time at the Trail-
Making Test (P = .051) but this failed to reach significance. 
Regarding the PDI Scale, patients rated more PDI items 
than control participants (U = 13.5, P = .01) and had higher 
subscores than controls for Distress and Preoccupation (U 
= 5, P = .001 and U = 7, P = .002, respectively) but not for 
Conviction (U = 27, P = .15). 

AnAlyzes of yes/no And reMeMber/Know/guess 
resPonses (tAbles 3-4)
The proportion of Yes responses was higher in true than 
in altered event descriptions (P < 10-5) and in PE than in 
NPE (P = .002). The frequency of incorrect recognitions 

Table 1. Clinical characteristics

Controls Patients with schizophrenia U test

M SD Range N M SD Range N Z p

age (in years) 36.2 8.4 26 to 50 10 36.3 7.5 26 to 51 10 0.11 0.91

education (in years) 11.9 3.4 7 to 19 10 11.7 3.9 7 to 17 10 0.26 0.79

PDI 9.70 3.20 5 to 14 10 13.56 2.01 10 to 16 9 -2.53 0.01

   PDi-distress 20.00 11.72 6 to 42 10 46.89 12.89 22 to 64 9 -3.23 0.001

   PDi-preoccupation 17.50 9.49 6 to 35 10 39.22 12.43 23 to 59 9 -3.06 0.002

   PDi-conviction 25.30 11.55 9 to 41 10 40.22 18.34 22 to 71 9 -1.43 0.15

PANSS 

   PanSS positive 20.50 5.04 13 to 26 8 - -

   PanSS negative 17.88 6.66 9 to 30 8 - -

   PanSS general 36.75 10.57 23 to 53 8 - -

   PanSS total 75.13 19.68 45 to 108 8 - -

PDi=Peters et al. Delusion inventory; PanSS=Positive and negative Symptom Scale.

Table 2. Neuropsychological characteristics

Controls Patients with schizophrenia U test

M SD Range N M SD Range N Z p

Level of intelligence

   f-nart 105.3 7.8 90.6 to 116.7 10 102.6 8.6 86.0 to 113.7 9 0.49 0.62

WMS-III Verbal Memory

   immediate recall total score* 0.27 0.86 -1.00 to 1.33 10 -0.38 1.01 -2.00 to 0.67 8 1.20 0.23

   learning curve* 0.10 1.05 -1.67 to 1.33 10 -0.54 0.94 -2.00 to 1.00 8 1.29 0.19

   percent retention scaled score* -0.07 0.60 -1.00 to 0.67 10 -1.25 1.18 -3.33 to 0.67 8 2.44 0.015

WMS-III Visual Memory

   percent retention score* 0.50 0.48 -0.67 to 1.00 10 -0.71 0.91 -1.67 to 0.67 8 2.49 0.01

Trail-Making Test (TMT)

   tMt-a (median time)* 32.31 8.81 24.00 to 55.00 10 37.46 5.17 28.00 to 43.00 8 -1.95 0.051

   tMt b-a (median time)* 52.79 32.08 11.00 to 119.00 10 80.80 47.50 43.00 to 193.00 8 -1.51 0.13

*z-scores,  f-nart=french national adult reading test; WMS=Wechsler Memory Scale; tMt-a=tMt part a; tMt b-a =time of part b minus time of part a
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Surprise and Anxiety (Ps < .001), both scores decreasing 
to a lesser extent in patients than in controls between 
encoding and retrieval. Taken together and according to 
our hypotheses, PE were more emotional than NPE and 
this was more pronounced in patients than in controls. 
The level of emotion remained high in patients at retrieval 
and did not decrease significantly contrary to controls.

Regarding the other cognitive factors, PE were less dis-
tinctive than NPE, as indicated by lower Distinctiveness 
(P < .001). PE were also more frequent and less personally 
important than NPE, as indicated by higher Frequency and 
lower Personal Importance scores (Ps < .001); in addition, 
PE fitted in less with current plans and had fewer conse-
quences on ongoing activities than NPE, as shown by lower 
Fit to Plan and Change on Ongoing Activities scores (all Ps 
< .001). These memory characteristics indicated that in both 
patients and controls, PE corresponded to more repetitive 
and more schematized events than NPE. Significant interac-
tions between Group and Event category were found for all 
cognitive variables (Ps < .001) except for Distinctiveness 
(P > .10). The differences between PE and NPE were more 
pronounced in patients than in comparison participants for 
Personal Importance and Fit to Plan, whereas an opposite 
pattern was found for Change in Ongoing Activities and 
Frequency scores. Finally, a significant Group by Time 
interaction was found for all variables (Ps < .001), all scores 
decreasing to a lesser extent in patients than in controls 
between encoding and retrieval. 

was higher in PE than in NPE, as shown by a significant 
interaction between Event type and Event category (P 
= .003). The frequency of incorrect recognitions was 
higher in patients than in controls participants but the 
interaction between Event type and Group factors was 
not significant (P = .12). 

Regarding the proportion of Remember/Know/Guess 
responses, a significant effect of Event type (P < 10-5) was 
found without any other main effects or interactions. 
Analyses performed on altered event descriptions showed 
a higher proportion of incorrect recognitions of events 
modified in terms of context than of events modified in 
terms of gist (P < 10-5). 

rAtIngs At encodIng And retrIevAl (tAble 5)
Neither significant effects of Group nor Event type were 
found for all variables. 

Regarding emotional factors, PE were associated in 
both groups with higher levels of emotions and anxiety 
than NPE, as indicated by higher Surprise and Anxiety 
scores in PE than NPE (Ps < .001). A significant effect 
of Time was found for Surprise with lower scores at 
retrieval than encoding (all Ps < .001), but not Anxiety. 
A significant Group by Event category interaction was 
also found for both Surprise and Anxiety (Ps < .001), the 
differences between PE and NPE being more pronounced 
in patients than in comparison participants. Finally, a 
significant Group by Time interaction was found for 

Table 4. Frequency of Yes vs. No responses in events altered in terms of context or gist

Altered events Altered context Altered gist

Group Category Yes No Yes No Total

Patients with schizophrenia
(n = 10)

Pe 94 (26.6%) 83 (23.4%) 54 (15.3%) 123 (34.7%) 354 (100.0%)

nPe 94 (23.5%) 106 (26.5%) 36 (9.0%) 164 (41.0%) 400 (100.0%)

comparison subjects
(n = 10)

Pe 85 (22.6%) 103 (27.4%) 38 (10.1%) 150 (39.9%) 376 (100.0%)

nPe 64 (16.0%) 136 (34.0%) 18 (4.5%) 182 (45.5%) 400 (100.0%)

Pe=Persecutory events, nPe=non Persecutory event

Table 3. Frequency of Yes vs. No responses in true and altered event descriptions

True events Altered events

Group Category Yes No Yes No Total

Patients with schizophrenia 
(n = 10)

Pe 307 (43.4%) 47 (6.6%) 148 (20.9%) 206 (29.1%) 708 (100.0%)

nPe 358 (44.8%) 42 (5.3%) 130 (16.3%) 270  (33.8%) 800 (100.0%)

comparison subjects  
(n = 10)

Pe 331 (44.0%) 45 (6.0%) 123 (16.4%) 253 (33.6%) 752 (100.0%)

nPe 351 (43.9%) 51 (6.4%) 82 (10.3%) 318 (39.8%) 800 (100.0%)

Pe=Persecutory events, nPe=non Persecutory event
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Regarding Image and Confidence, both scores were 
higher for correct than incorrect recognition (Ps < .001). 
No other effect and no interaction were found (Ps > .10).

dIscussIon
To the best of our knowledge, this is the first study to 
explore persecutory delusion using a diary methodology. 
This methodology is unique in that it enables one to collect 
emotional and cognitive variables at the time of experi-
ence and later at remembering, to check the accuracy of 
memories and to assess the frequency of false recognitions 
of altered events descriptions. However, high levels of 
motivation are required of the diarists, during both the 
recording and remembering phases, explaining why diary 
studies have only a few participants (20) and why our 
sample was small. This is a limitation of the study, which 
was however partly offset by the high number of events 
recorded and the very strict multilevel statistical analysis. 

Using this methodology, three main results were 
obtained. Firstly, as expected, memories of PE were associ-
ated with higher levels of anxiety and were less distinctive 
than memories of NPE. Secondly, while the overall patterns 
of results were similar in patients and comparison partici-
pants, patients’ ratings of PE were disproportionately more 
emotional and stereotyped than the NPE with regards to 
controls. Thirdly, the frequency of incorrect recognition 

of altered descriptions of PE was higher than those of 
NPE. Incorrect recognitions consisted mostly of events 
modified in terms of their context, suggesting no evidence 
of delusional memories in patients.

Regarding the main features of autobiographical memo-
ries of persecutory experiences, the results showed higher 
levels of anxiety and surprise associated with PE than with 
NPE at the time of both encoding and retrieval and to a 
higher extent in patients. This confirms the hypothesis 
that memories of persecutory events are associated with 
high levels of emotions (7). The results also showed that 
PE were less distinctive than NPE, and were estimated as 
more frequent, less personally important, less integrated 
in current plans, and with fewer consequences on ongo-
ing activities. These features are typical of memories of 
schematicized experiences (20) following a stereotypical 
sequence or schema. Some of them were more marked in 
patients than in comparison participants, confirming the 
hypothesis that the process of semantization related to 
chronic delusional beliefs is more pronounced in patients. 

An abnormal pattern of recognition performance, 
characterized by a higher frequency of incorrect recog-
nition of altered descriptions of PE than those of NPE, 
was observed in both groups. This pattern may be taken 
as evidence of confirmatory bias related to interactions 
between the particular features of memories of PE and 
beliefs of malevolence. Because emotions associated with 

Table 5. Ratings of memories of PE and NPE at encoding and retrieval for patients with schizophrenia and comparison subjects* 

Non-Persecutory Events Persecutory Events

Patients’ memoriesa Controls’ memoriesb Patients’ memoriesc Controls’memoriesd

Variable
Encoding
M ± SD

Retrieval
M ± SD

Encoding
M ± SD

Retrieval
M ± SD

Encoding
M ± SD

Retrieval
M ± SD

Encoding
M ± SD

Retrieval
M ± SD

Personal importance 3.92 ± 1.18 3.19 ± 1.49 3.62 ± 1.10 2.13 ± 1.21 3.45 ± 1.37 3.05 ± 1.57 3.38 ± 1.12 1.98 ± 1.09

emotional intensity 3.24 ± 1.26 2.63 ± 1.54 3.12 ± 1.33 1.76 ± 0.89 3.25 ± 1.23 2.72 ± 1.53 3.12 ± 1.24 1.75 ± 0.91

anxiety 1.64 ± 1.01 1.57 ± 1.11 1.67 ± 0.99 1.36 ± 0.64 2.85 ± 1.52 2.44 ± 1.65 2.25 ± 1.19 1.50 ± 0.87

Surprise 2.96 ± 1.40 2.12 ± 1.43 3.35 ± 1.36 1.85 ± 1.10 3.34 ± 1.38 2.42 ± 1.52 3.26 ± 1.33 1.89 ± 1.16

consequentiality 2.81 ± 1.47 2.34 ± 1.49 2.78 ± 1.33 1.62 ± 1.00 2.72 ± 1.40 2.36 ± 1.45 2.99 ± 1.22 1.63 ± 0.94

Frequency 3.10 ± 1.34 2.78 ± 1.33 2.76 ± 1.09 2.01 ± 1.07 3.17 ± 1.22 2.91 ± 1.28 3.29 ± 1.11 2.44 ± 1.11

Distinctiveness 3.64 ± 1.24 3.18 ± 1.43 3.49 ± 1.14 2.64 ± 1.32 3.27 ± 1.31 3.10 ± 1.38 3.19 ± 1.13 2.52 ± 1.22

change in Ongoing activity 3.13 ± 1.48 2.89 ± 1.49 3.57 ± 1.27 2.68 ± 1.41 3.15 ± 1.43 2.76 ± 1.36 3.18 ± 1.29 2.44 ± 1.27

Fit to plans 4.00 ± 1.30 3.24 ± 1.55 3.60 ± 1.49 3.14 ± 1.61 1.94 ± 1.25 1.76 ± 1.18 1.86 ± 1.16 2.23 ± 1.51

conviction 3.74 ± 1.30 3.08 ± 1.57 3.27 ± 1.18 2.32 ± 1.44

confidence 2.79 ± 0.50 2.78 ± 0.48 2.76 ± 0.53 2.74 ± 0.53

imagery 2.51 ± 0.76 2.61 ± 0.68 2.41 ± 0.80 2.64 ± 0.67
an = 488. bn = 431. cn = 455. dn = 454. 
*recognitions of true and altered events descriptions are presented together given that neither an effect of type nor an interaction between type 
and other factors were found.
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memories of PE typically match current delusional beliefs 
in patients and possibly match interpretative thought pat-
terns in control participants, they might have convinced the 
participants that the altered descriptions of PE were true. 
The high frequency of conscious recollection associated 
with PE may also have convinced them of the veracity 
of altered descriptions. The match between emotions 
and current delusional beliefs may be responsible for the 
enhanced ability to relive the past delusional experiences 
mentally. The interaction between memory processing 
and the emotional tone of delusion has been regarded as 
a critical contributing factor for delusion formation (9) 
and may be a mechanism underlying a confirmatory bias. 

Another possible mechanism underlying a confirma-
tory bias in patients may be related to the very content of 
memories of PE, which was consonant with the theme of 
their chronic delusional beliefs. This mechanism may have 
been reinforced by the semantization of these memories. 
Previous evidence shows that normal people incorrectly 
recognize altered events as true when they retrieve the 
general meaning of the original event but not the specific 
details (32). In this case, their recognition judgment is 
based on high conceptual similarity between the original 
event and its altered record. Therefore, the high level of 
stereotypy and, hence, of similarity of PE with delusional 
beliefs may have further convinced patients that the 
altered descriptions of PE were true.

In addition to this mechanism and as a corollary, 
incorrect recognition may also reflect an inability to 
reject altered descriptions of PE. Because PE were less 
distinctive than NPE, autobiographical details may have 
been lacking for participants to invalidate these descrip-
tions. Finally, since recognition may be influenced by the 
capacity of central control processes to judge the truth or 
falsity of past experiences, it is also plausible that incor-
rect recognition stemmed from a reduced capacity of 
these metacognitive processes to discriminate between 
true and altered descriptions of PE. Such a reduction has 
been described in normal participants as a consequence 
of stress. Delusion-prone individuals and patients with 
schizophrenia have an overconfidence in errors, pos-
sibly relating to a jumping-to-conclusions bias or a bias 
against disconfirmatory evidence (14), which is known 
to predispose to delusional beliefs (33).

Taken together, these results are compatible with the 
hypothesis that memories of persecutory experiences are 
characterized by enhanced access to confirmatory knowledge 
(i.e. knowledge supporting the feeling of the event’s veracity), 
causing participants to accept the altered descriptions as 

true, and poor access to invalidatory knowledge, causing 
them not to reject the altered descriptions as false. These 
mechanisms may be combined to increase the frequency 
of incorrect recognition of altered PE, compared to NPE. 
However, it is worth mentioning that our protocol does not 
make it possible to assess a possible bias against disconfirma-
tory knowledge, which is postulated by Conway’s model. 
Nevertheless, in keeping with this general framework, these 
results provide preliminary evidence that autobiographical 
memories of PE interact with delusional beliefs in such a 
way that the self is maintained stable and coherent. More 
generally, our results point out the role of metacognitive 
dysfunction in the formation of delusional beliefs, which 
affects the recognition of specific autobiographical memory 
elements, as well as the integration of a range of different 
psychological experiences into a larger representation of 
oneself and other. Finally, the study may provide new insight 
for the cognitive therapy of delusions (34), which aims to 
reduce confirmatory knowledge and increase invalidatory 
knowledge while working with patients on specific past 
situations associated with feeling of malevolence.

As predicted, the finding of similar results patterns in 
patients with schizophrenia and comparison participants 
suggests there are common mechanisms underlying false 
beliefs in normal people and delusional beliefs in patients 
with schizophrenia. However, this finding merits further 
comment. Patients who took part in the study were able 
to write down in a diary daily events associated with a 
chronic feeling of persecution, suggesting they were able 
to step back somewhat from their symptoms and that 
they were not in a highly productive phase of persecutory 
delusions. Therefore, it is plausible that the impairments 
observed in highly motivated patients with residual symp-
toms would be even more severe in less motivated and/
or more symptomatic patients. On the other hand, the 
comparison group comprised healthy participants who 
were able to experience daily situations associated with a 
feeling of malevolence. Although they had no psychiatric 
history, their PDI-conviction ratings were similar to those 
of patients and six out of ten fell into the delusion-prone 
category. For these reasons, the possibility to extrapolate 
our results to the population of patients with chronic 
delusions usually met in daily practice but also to other 
healthy participants appears to be reduced. On the con-
trary, it may be also argued that with such participants it 
was difficult to detect a true difference between groups. 
Although this argument cannot be ruled out completely, it 
is worth mentioning that patients had impaired memory 
performance and rated the PE as disproportionately more 
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emotional and less distinctive than the NPE, this possibly 
reflecting substantial difference of the personal significance 
and clinical consequences of their persecutory beliefs. 
Patients also had higher scores of PDI, PDI-distress and 
PDI-preoccupation than controls. This is in keeping with 
previous studies, which have shown that delusion-prone 
individuals differed from patients with delusions in terms 
of their level of distress and preoccupation but not in terms 
of their conviction at the PDI (26, 35). The present results 
must therefore be considered preliminary, and further 
studies, particularly involving more patients, with more 
active delusions, are needed to replicate these findings.
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Appendix. Example of a patient’s diary entry with persecutory 
content:

“this afternoon, i went to my sister’s place to make a phone call for a 
room reservation. then i got on the bus to leave, when two girls also 
enter the bus. it seemed to me they were telling me to ‘get off the bus.’ i 
got annoyed and got off the bus.”


