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Summary

Aim. The study aimed at providing the psychometric properties of Polish version
of Peters et al. Delusions Inventory (PDI) (1999) and assessing the prevalence of
delusion-like experiences among healthy subjects in the Polish population.

Method. Polish version of PDI was developed on the basis of back translation
procedure. The scale was completed by 421 adult subjects. On the basis of the scores,
the factor analysis, the reliability of the scale and the frequency of delusion-like ex-
periences in the Polish population were calculated.

Results. The Polish version of Peters et al. Delusions Inventory has satisfactory
reliability (Cronbach’s alpha ranged from 0.084 to 0.87). The examination of scree
plot suggests a single-factor solution. The participants confirmed the incidence of,
on average, 12.5 (SD = 6.9), out of 40 different experiences measured using PDI. In
the current study the most frequently asserted delusion-like belief is that people say
things with double meaning (79.8% of participants), while the least likely beliefs were
those similar to delusions observed among psychiatric patients (2.37% of participants).

Conclusions. The Polish version of PDI is characterised by good psychometric
properties and can be used for delusion-like experiences assessment in non-clinical
population. The frequency of delusion-like experiences in the Polish population varies
from 2 to 80% depending on their content.

Key words: delusions, delusion-like experiences, Peters et al. Delusions Inventory

The study was not sponsored.



1204 Katarzyna Prochwicz, Lukasz Gaweda

Introduction

Despite the fact that delusions are important diagnostic criteria of psychotic disor-
ders, many of current researches indicate that in the more attenuated forms they could
also be experienced by healthy individuals [1-3]. This observation has become the
basis of the so — called psychosis continuum hypothesis saying that in general popu-
lation the distribution of psychotic-like experiences delusions could be described as
a continuum which involves both clinical symptoms and psychotic-like experiences
that do not have clear diagnostic significance. The psychotic-like experience could
be considered as a spectrum of psychotic disorders or as the risk factors of psychotic
disorders, but not as a manifestation of full-blown psychosis [1-8]. The most recent
meta-analysis indicate that the prevalence of psychotic like experiences among healthy
subjects in general population vary from 7.2 [9] to 8 % [1].

The continuum of psychosis does not concern only the phenomenological similari-
ties between the experiences laying on its extremes, but they were also associated with
similar risk factors, and similar cognitive [10—-14], emotional [15, 16] and personality
traits [17-20] as the clinically relevant psychotic symptoms. What is more, the recent
researches showed that the psychotic-like experiences may have similar neural cor-
relates as psychotic disorders. These anomalies, however, do not reach the same level
of intensity as in case of patients revealing clinical symptoms [21].

The psychosis continuum hypothesis is being tested in wide range of empiri-
cal studies and contributes to a better understanding of risk factors of psychosis.
The researches and observations based on the continuum approach have helped so
far to expand the knowledge on disorders such as depression, anxiety disorders and
personality disorders [9].

Testing the psychosis continuum hypothesis requires reliable research tools. So
far, the instruments for assessing delusion-like experiences [22] and hallucination-
like experiences [23, 24] have been developed. The questionnaire for measuring the
hallucination-like experiences is available in the Polish language version [25]; how-
ever, there is still lack of reliable psychometric instrument for measuring delusion-like
experiences.

The most commonly used method for assessing delusional ideation is the Peters
et al. Delusions Inventory (PDI) [22]. The PDI contains 40 items related to unusual
believes. The items used in the construction of the PDI were taken from the Present
State Examination (PSE, 9" ed.) or they were based on the authors’ clinical experience.
The items were selected in such a way so as to cover a wide range of delusional be-
liefs. The categories of delusions included in the PDI were: delusions of control (items
1-5); misinterpretations, misidentifications and delusions of reference (items 6—10);
delusions of persecution (items 11-15); expansive delusions (items 16-20); delusions
of control and influence (items 21-25); delusions of guilt or sin, depersonalisation,
hypochondriasis (items 31-35); other delusions (items 26—30). The list of delusional
ideas was extended to 5 other items depicting experiences of disturbed thinking, such
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as: delusions of mind being read and thoughts insertion, thoughts echo and broadcast
(items 36—40). The items which constitute the PDI were softened by adding as if” at the
beginning of each statement in order to capture the experiences of healthy individuals.
What is more, to capture phenomena that occurred over a lifetime rather than during
the specific period of time, the words ‘do you ever feel” or ‘do you ever think’ were
added at the beginning of each question. For each item the participants choose ‘yes’ or
‘no’ answer deciding, thus, whether or not he/she has held a particular belief. The PDI
total score ranges from 0 to 40 points and represents the number of ‘yes’ responses.

According to the multi-dimensionality of delusion-like experiences the PDI general
score reflecting the presence or absence of certain experiences was supplemented by
information concerning belief strength, preoccupation, and distress caused by a par-
ticular belief. For each one of the PDI items participants rate the degree of conviction,
preoccupation and distress on the 5-point Likert subscales. The respondents fill the
subscales only if their response to main question was ‘yes’. The score obtained by
a participant on each of the subscales ranges from 0 to 200.

Studies have confirmed the utility of the incorporation of the distress, preoccu-
pation and conviction dimensions into the PDI; however, these additional subscales
lengthen the process of completing the scale [22, 26—-28]. The subjective experience of
distress caused by delusion-like beliefs and the level of preoccupation of the unusual
experiences allows us to predict whether these experiences are related to high risk of
psychotic disorders development more accurately than the PDI total score. The signifi-
cance of the scores obtained on the subscales of conviction, preoccupation and distress
for the assessment of the risk of psychosis has also been confirmed in the researches
performed on the groups of patients diagnosed with schizophrenia, schizoaffective
disorders, and affective disorders with psychotic symptoms [22, 29-33]. Patients ob-
tained higher scores on the subscales of distress and preoccupation than participants
from general population. They could also differ from healthy people in the score on
the conviction subscales; however, the patients’ higher scores on conviction subscales
have not always been confirmed in empirical studies [30].

The Peters et al. Delusions Inventory (PDI) and its short version (PDI-21) have
been translated into several languages so far, i.e. Chinese [33], French [31], Spanish
[34], Japanese [35], Korean [32], German [28] and Italian [36]. Various language ver-
sions of the PDI are characterised by good reliability, which indicates that PDI could
be used as a measurement tool for the delusion-like experiences independently from
the cultural context. Moreover, the studies indicate that different populations differ in
the incidence of particular delusion-like experiences. The Polish version of the Peters
et al. Delusions Inventory has not been elaborated so far.

Aim

The aim of the study was to provide the Polish version of the Peters et al. Delu-
sions Inventory, conduct the factor analysis of the scale, present the reliability of the
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tool, and assess the frequency of delusion-like experiences among healthy subject in
the Polish population.

Materials and methods

The sample consisted of 421 participants, 323 women (76.72%) and 98 men
(23.27%). The age of participants ranged from 16 to 57, with mean age 24.16 years
old (SD = 7.64). The mean age in the group of women was 23.91 (SD = 7.38), the
mean age of men was 24.97 (SD = 8.46). The two groups did not differ significantly
in terms of age (see Table 1). Participants were mainly women; however, the results of
the previous studies indicated that there is no direct relationship between sex and the
prevalence of delusion-like experiences among healthy subjects [37]. The educational
structure of the respondents was as follows: 163 persons had secondary education,
157 — incomplete higher education, 91 — higher education, 10 people did not provide
information about education. The study was approved by the ethics committee.

Polish translation of the 40 items of the Peters et al. Delusions Inventory (PDI)
was used in the current study [22]. Due to the cultural university of questions, and to
preserve the possibility of comparing results obtained using a the PDI scale with the
results obtained in English-language studies, we adapted translation which is an ac-
curate translation of the original version and allows for modification of items for which
literal translation is not possible, as a strategy of language adaptation of the scale. The
scale was translated into Polish by a psychologist having philological education, and
being familiar with the Polish and British culture. Then, in order to verify the possible
differences, a back translation into English was done by another bilingual person. Since
no major differences between the two texts have been found, the Polish version of the
questionnaire was approved.

Results

The “Yes/No’ score of the PDI ranges from 0 to 40. In the current study the partici-
pants endorsed 12.50 on average (SD = 6.90). The mean score obtained by women was
12.77 (SD = 6.92), whereas the mean score obtained by men was 11.71 (SD = 7.17).
The sex differences on the total PDI score were not found (see Table 1).

On the subscales (distress, preoccupation, conviction) the participants could obtain
the score ranging from 0 to 200 points. The scores obtained by participants on the
subscales are shown in Table 1. There were no differences between men and women
in the total PDI score and subscale conviction. Women scored higher than men on both
distress and preoccupation subscales.
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Table 1. Mean scores obtained by participants in the Polish version
of the Peters et al. Delusions Inventory

Total Women Men Differences between

N = 421 N =323 N=98 women and men

M (SD) M (SD) M (SD) U p
Age 24.16 (7.64) 23(7.38) 24.97 (8.46) 13501.1 0.04
PDI - total score 12.50 (6.9) 12.77(6.92) | 11.71(7.17) 14385.5 0.17
PDI - distress 32.20(22.37) | 33.31(22.34) | 28.68 (22.16) 13731.5 0.04
PDI - preoccupation 30.86 (20.26 | 31.82(20.42) | 27.02 (19.47) 13528 0.02
PDI - conviction 37.11(2241) | 37.42(22.32) | 35.38(22.49) 14937 0.39

M — mean; SD — standard deviation; U — U value; p — level of significance

Since the authors of the original version of the scale did not provide the clear list
of well-defined factors that could be the basis for distinguishing subscales relating to
different delusion-like experiences [20], authors of other language versions of the PDI
also did not receive a clear factor structure [32, 33]. Therefore, we decided to perform
the exploratory factor analysis. The distribution of scores obtained by the participants
on the PDI was skewed right; however, this is characteristic of the distributions of some
psychotic-like experiences in general population [1, 22]. Similarly as in the researches
on the original version of the PDI scale, the level of skewness was below 1.

The PDI scores were subject to principal axis factor analysis with oblimin rota-
tion. This gave a total of 14 components, using a Kaiser’s criterion of eigenvalue > 1
to determine the number of factors. Overall the 14 components accounted for 58.68%
of variance. However, the use of Kaiser’s criterion to determinate factor structure may
lead to overestimation of the number of factors that should be extracted. An alterna-
tive criterion for the numbers of factor to extract is the scree plot test which involves
the examination of the scree plot for discontinuity. In our study the examination of
the scree plot showed the presence of one dominant factor. The results of the analysis
are given in Appendix.

The Polish version of the PDI is reliable with the Cronbach’s alpha for the total
“Yes/No’ score of the PDI was 0.85, the Guttman’s split-half reliability was 0.84. For
the distress and preoccupation subscales the value of Cronbach’s alpha was 0.87, for
the conviction subscales — 0.85. The Guttman’s split-half reliability calculated for the
distress subscale was 0.84, for the preoccupation subscales — 0.83, and for the convic-
tion subscale — 0.85.

The main part of the analysis deals with the question of the prevalence of the
delusion-like experiences in the study sample. Each item of the PDI scale represent-
ing a specified delusion-like belief was assessed separately. The participants endorsed
the occurrence of 31.25% on average (SD = 17.25%; range 0-85%) from 40 different
unusual beliefs measured on the PDI scale. Only 2.1% of participants admitted that
they have never held any of the beliefs from the continuum of delusional experiences.
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In the current study the range of the PDI total score varied from 0 to 34 points. It means
that among participants there was not a person who would confirm all unusual beliefs
measured on the PDI scale. It was also revealed that 45.84% of participants scored
below 12 points. The most frequently endorsed statement was that “people seem to
drop hints about the respondent or say things with a double meaning” (Item 6; 79.80%
of participants). The fewest number of participants endorsed the question “Do you ever
feel as if your insides might be rotting” (Item 34; 2.37%). The belief that participant’s
“insides are rotting” was also indicated as the most distressing one (M = 4.00; SD
= 1.15). For individuals who took part in the study the least distressing was the state-
ment of “being especially close to the God”. (M = 1.31; SD = 0.74). The participants
confirmed that they most often thought about the unfaithfulness of their partner (M =
3.19; SD = 1.11), they were least preoccupied by the belief that “things in magazines
or on TV had been written especially for them” and by the belief in witchcraft, voodoo
or the occult (M =2.02; SD = 1.03). In terms of conviction the participants were the
most certain that there was “the mysterious power working for the good of the world”
(M =3.85; SD = 1.08), while the lowest certainty was related to the belief that “things
in magazines or on TV had been written especially for them” (M = 2.04; SD = 1.16).
The results are shown in Table 2.
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The correlation analysis showed the negative relationship between the PDI total
score, the PDI subscales scores and the participants’ age (r = — 0.22). The value of
correlation coefficients between participants’ age and the PDI subscales are: for the
distress subscale r =— 0.27, for the preoccupation subscale r =— 0.27, for the convic-
tion subscale r = — 0.22. The detailed analysis revealed that the significant, negative
correlation between participants’ age and the PDI score concerned the items: “(8) Do
you ever think that everyone is gossiping about you” r = — 0.16; “(19) Do you ever
feel as if you are or destined to be someone very important?” r = — 0.16; “(20) Do
you ever feel that you are a very special or unusual person?” r=—0.17; “(27) Are you
often worried that you partner may be unfaithful?” r =—0.18; “(32) Do you ever feel
that people look at you oddly because of you appearance?” r =—0.21; “(35) Do you
ever feel as if the world is about to end?” r =— 0.18.

Discussion

The current study dealt with the psychometric properties of the Polish version
of the Peters et al. Delusions Inventory (PDI) [22]. The prevalence of delusion-like
experiences in Polish population was also analysed.

The Polish translation of the PDI was characterised by good reliability, similar to
that which characterises the English version of the scale. This result confirmed that
the Polish version of the PDI can be used as a tool for measuring delusion-like experi-
ences in the general population.

The Peters et al. Delusions Inventory was invented as a one-factor questionnaire
for measuring a wide variety of delusions. It results in relative independence of each
item. According to authors’ assumption, on the PDI scale a participant obtain only
one score which reflects the amount of delusion-like experiences, but are not related
to the contents of delusion-like experiences. The additional subscales measuring the
level of distress, preoccupation and conviction that the beliefs are true, are independ-
ent from the main PDI score, and they do not affect the factor structure of the scale.
The lack of a limited number of well-defined subscales within the PDI is the reason
that exploratory factor analyses performed on the scale usually reveal the existence
of large number of components which are not consistent among various studies [22,
32, 33]. The exploratory factor analysis on the Polish version of the PDI revealed the
fourteen-factor structure, which differed from the 11 components solution obtained
by Peters et al. [22] in terms of a number of components and contents of components.
The differences in the content of the questions loading individual factor may result
from cultural differences. The presence of between-group cultural differences are
also confirmed by the different frequency of the particular delusion-like experiences
confirmed by participants, as well as by higher overall prevalence of the delusion-like
experiences in the Polish group compared with the British one. The relatively large
number of components separated both in Polish and in British studies on the PDI,
confirmed that the scale has not a clear factor structure. The unidimensionality of the
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Polish version of the PDI was also supported by the results of scree plot examination
and by the good reliability of the PDI.

More than 98% of the participants who took part in the study endorsed at least one
of the 40 experiences listed on the PDI. It means that in the study sample the preva-
lence of delusion-like experiences is relatively high. This result is consistent with the
results of the previous studies conducted in other countries [22, 38, 39], and supports
the hypothesis that the delusion-like beliefs are distributed in general population as
a continuum from the middle to the clinically relevant forms [1, 3]. This result is also
consistent with the data on the prevalence of other psychotic-like experiences in the
Polish population [25]. However, it should be noted that the most frequently endorsed
delusion-like experiences were the beliefs that are distant from the psychosis symptoms
(e.g. “People seem to drop hints about you or say things with a double meaning”).
The beliefs which occurred most frequently were also relatively little disturbing to
and preoccupying respondents. The last likely occurred beliefs were those similar to
the clinical symptoms (e.g. “Do you ever feel as if your insides may be rotting?”’) and
they also caused the highest level of distress.

In the current study the sex differences in the prevalence of delusion-like experienc-
es were not found, which is consistent with results of previous studies [37]. Although,
women were more distressed than men because of the unusual beliefs, they were also
more preoccupied by those experiences. These results are inconsistent with the results
of the previous research conducted by Peters et al. [22]; however, similar differences
in distress and preoccupation subscales were observed in Taiwanese study using the
PDI [33], and in studies conducted with the use of different methods for delusional
beliefs measurement [22, 30, 40]. Sisti et al. [20] indicate that the preoccupation about
unusual beliefs might be distressing in themselves, the results obtained by women in
the current study could reflect this relationship between preoccupation and distress.

In our study the significant differences in the prevalence of various delusion-like
experiences were observed. Most participants (80%) endorsed the belief that people
seem to drop hints about the respondent or say things with a double meaning. Fewer
participants confirmed that they experienced phenomenon similar to delusions observed
among psychiatric patients. Similar results were obtained in the previous research
concerning hallucination-like experiences in the Polish population [25]. These find-
ings are also consistent with the results of the studies conducted in other populations
[22, 32, 33, 35, 39, 41], although the number of participants endorsing the beliefs of
particular contents differ depending on the study sample.

In the Polish sample the particularly high level of distress was evoked by the be-
liefs relating to suspiciousness and unfaithfulness of the partner. The latter belief was
also the most frequent theme of preoccupation and caused strong discomfort. The high
level of preoccupation was also related to the feeling of being especially close to God,
being chosen by God in some way, and to the belief that there is a mysterious power
working for the good of the world. Those beliefs were also accompanied by a strong
conviction and the lowest level of distress (Table 2). The frequent occurrence of the
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delusion-like experiences of the religious content were also observed in the studies
conducted in other Catholic countries [41]; however, those beliefs were rare in the
Asian cultures [33]. It indicates that the cultural factors could influence the content of
delusion-like experiences [33].

The results of the current study show that the unusual beliefs are common in the
Polish population, and the frequency of their occurrence depends on their content.
However, on the basis of the present study we could not draw conclusions about the
factors underlying the occurrence of delusion-like experiences. The results of the previ-
ous study indicate that the cognitive [42, 43], emotional [33, 39, 43] and personality
factors (e.g. [17]) play a role in the emergence of delusion-like and hallucination-like
experiences. The current findings suggest also that the interaction between different
emotional, cognitive as well as personality features is involved in the formation of
psychotic-like experiences [17].

Despite the fact that our findings show good reliability of the Polish version of
the Peters et al. Delusion Inventory (1999), in the current study the validity of the
PDI was not assessed. It limits the possibility to draw the firm conclusions about
the usefulness of the Polish version of the PDI in future studies. Although the scree
plot suggested the single-factor solution, the unidimensionality of the PDI could not
been confirmed by the confirmatory factor analysis (the asymptotically distribution
free method) because of the small size of the study sample. What is more, specifying
the prevalence of delusion-like experiences on the basis of the results of self-reports
can distort these results and show higher values than real prevalence of delusion-like
experiences [44, 45]. However, the results of previous studies show that scale scores
on the basis of self-reports also allow to accurately calculate the risk of psychotic dis-
orders [9, 15] and to predict the development of psychosis [27, 46, 47]. People with
high scores on the PDI scale can therefore be treated as a group of a higher risk of
psychosis [27]. Moreover, the participants taking part in the study were not assessed
in respect of the presence of psychotic disorders, since it was not possible to exclude
that the individuals were suffering from psychotic disorders. The study sample was
not randomised and consisted mainly of women, therefore may not be representative
for the Polish population.

Conclusions

1. The Polish version of the Peters et al. Delusions Inventory (1999) has good reli-
ability and can be used for delusion-like experiences assessment in non-clinical
population.

2. The scree plot suggests a single-factor solution for the PDI scale.

3. The conducted research indicates that delusion-like experiences are common in
the Polish population.
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Appendix 1. The results of the factor analysis of the Polish version of the PDI (n
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Appendix 2. Scree plot for the factor analysis
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