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Abstract

Hallucinations occur when individuals perceive sensory events as real despite the
absence of external stimuli. The Launay-Slade Hallucination Scale Extended Version
(LSHS-E) is a validated measure for assessing hallucination proneness and has been
adapted into several languages. Numerous studies worldwide have examined the
factor structure of the LSHS-E, yet none have focused on the Arabic language. This
study, conducted in Saudi Arabia, aimed to validate the Arabic version of the LSHS-E
and explore its factor structure in an Arabic-speaking population. Following transla-
tion and back-translation, the Arabic LSHS-E was distributed to a Saudi Arabian gen-
eral population sample (n=428) via the Qualtrics Platform. Reliability was confirmed
with high internal consistency (Cronbach’s alpha=0.916; 95% CI: 0.904-0.927).
Confirmatory factor analysis indicated that a four-factor model—comprising intrusive
thoughts, vivid daydreams, multisensory HLEs, and auditory and visual HLEs—pro-
vided the best fit for the data (CFI=0.93, RMSEA=0.07, SRMR=0.05). Positive cor-
relations between LSHS-E scores and psychotic symptoms measured by the positive
subscale of the Community Assessment of Psychic Experiences (PCAPE) supported
convergent validity (r,.=0.55, p<0.001). Sociodemographic analyses revealed that
younger age (=-5.30, p=0.028) and lower income (=-6.92, p=0.028)were
significant predictors of higher hallucination proneness scores. Our findings reveal
response patterns and factor structures consistent with those observed in other lan-
guages and cultural contexts. The validated Arabic LSHS-E provides a reliable tool
for studying hallucination proneness in Arabic-speaking populations.

PLOS One | https://doi.org/10.1371/journal.pone.0341864 February 11, 2026

1/14



http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0341864&domain=pdf&date_stamp=2026-02-11
https://doi.org/10.1371/journal.pone.0341864
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.17605/OSF.IO/874N6
https://doi.org/10.17605/OSF.IO/874N6
https://orcid.org/0009-0001-8628-0714
https://orcid.org/0000-0002-9850-5191
mailto:georg@liverpool.ac.uk

PLO\Sﬁ\\.- One

Funding: The first author is a scholarship
recipient funded by Princess Nourah bint

Abdulrahman University, Riyadh, Saudi Arabia.

The sponsor had no role in study design, data
collection and analysis, decision to publish, or
preparation of the manuscript.

Competing interests: The authors have
declared that no competing interests exist.

Introduction

Hallucinations can be defined as perception-like experiences that occur without any
physical external stimulus, which carry the same intensity as real perceptions, and
which cannot be consciously controlled by the person experiencing them [1]. They
may occur in any sensory domain including auditory, visual, olfactory, gustatory, or
tactile modalities [2]. Hallucinations are commonly associated with mental iliness,
particularly schizophrenia [3-5]. Experiencing hallucinations, however, is not uncom-
mon among healthy individuals, suggesting that such experiences can occur in the
general population without necessarily indicating a mental health condition [6—10].
The prevalence of hallucinatory experiences in the non-clinical population is generally
estimated at around 12.7% [11], though lower estimates, such as 3% in older adults
[12], and higher rates up to 38.7% [13] have also been reported.

Research on hallucinatory-like experiences (HLEs) in non-clinical population is
essential for understanding the distinction between normal perceptual phenomena
and those that suggest a higher risk of developing mental disorders [2]. It would
also allow for the early identification of hallucinations and the assessment of their
correlates without the confounding factors often found in clinical samples, such as
medication, self-selection, comorbidities, and stigma [14]. The Launay-Slade Hallu-
cinations Scale (LSHS), originally introduced as a 12-item questionnaire by Launay
and Slade (1981), is one of the most widely used instruments for assessing HLEs. It
captures both pathological and sub-clinical hallucinations, based on the idea that hal-
lucinatory experiences exist on a continuum that ranges from normal mental states
to mental iliness [15]. Over the years, the LSHS has undergone several revisions in
terms of content, the number of items included and the response format, shifting from
simple yes/no answers to a Likert scale [7,9,16,17].

The scale demonstrates a multi-dimensional approach in the tendency to hallu-
cinations and is widely used in research across various populations, including both
healthy individuals [16,18-20] and clinical groups, such as those with Alzheimer’s
disease [21] and schizophrenia [20,22,23]. It serves multiple purposes, for example,
exploring the relationship between childhood memories and hallucination proneness
[24], and investigating the neural basis of hallucinations through neuroimaging stud-
ies [3,25,26].

The LSHS was initially developed in English [15] and has since been adapted
across various languages and populations, consistently demonstrating its reliabil-
ity and validity [19,27—-29]. However, different response formats and item numbers
have led to various factorial structures, including two-factor [17,22,30], three-factor

In our study, LSHS-Extended (LSHS-E) version was used, which has been val-
idated in English as well as in multiple languages through cross-national studies
[29]. Similar response patterns and factor analyses have been observed in diverse
cultural settings, such as India [28], Italy [33], and Spain [32]. However, no validation
study for an Arabic version has been identified, which is the gap we aim to address.
This research, conducted in Saudi Arabia, tested the psychometric properties of the
Arabic LSHS-E. We sought to explore the dimensionality of HLEs using confirmatory
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factor analysis (CFA) and hypothesised that the four-factor model observed in previous studies would be replicated in
Arabic-speaking populations.

Methodology
Procedure

This cross-sectional study utilized an online survey for data collection through the Qualtrics platform (available at https://
www.qualtrics.com/). The survey was distributed to a Saudi Arabian population, and participants were required to provide
electronic informed consent form by clicking an agreement box on the first page before proceeding. An information sheet
was also provided, explaining the purpose of the study, which was to assess hallucination experiences among healthy
individuals in Saudi Arabia. Ethical approval for the study was granted by Princesses Nourah bint Abdulrahman University
in Riyadh, Saudi Arabia [IRB log number 21-0312], and by the central research ethics committee at the University of Liver-
pool in the UK [ref number 10211].

Participants

The survey link, which included an Arabic version of the LSHS-E and the positive subscale of the Community Assessment
of Psychic Experiences (PCAPE), was distributed online and responses were collected between 15t October 2021 and 15®
December 2021. Recruitment was conducted primarily through Saudi X (formerly Twitter) accounts, and the study adver-
tisement explicitly stated that only Saudi individuals aged 18 years or older were eligible to participate. While it was not
possible to independently verify nationality or residence for each respondent, the recruitment strategy was targeted at the
Saudi population. Online recruitment via social media targeting a specific population has also been successfully employed
in previous studies investigating hallucination proneness, such as the Spanish study that used the Spanish version of the
LSHS-E [32].

In total, 655 responses were received, of which 144 were incomplete and excluded, leaving 511 complete responses.
Individuals who reported drug or alcohol use (n=14), psychological disorders (n=62), or neurological disorders (n=17)
were excluded, as the focus of the study was on healthy individuals from the general population. This approach was
applied to minimise potential confounding, since hallucinations in these groups may be related to underlying psychopa-
thology or substance use rather than reflecting hallucination proneness in non-clinical populations. These exclusion cri-
teria are consistent with previous research on hallucination proneness in non-clinical samples [28,32]. Some participants
answered ‘Yes’ to more than one exclusion criterion (e.g., both psychological and neurological disorders). After applying
these exclusion criteria, the final analytic sample comprised 428 participants. Participation was voluntary, with no financial
or other compensation provided.

Measures

Launay-Slade Hallucinations Scale-Extended (LSHS-E) [9]. The LSHS-E is a self-report scale widely used to
assess predisposition to hallucinations in the general population [16]. It consists of 16 questions that explore hallucinatory
experiences across visual, auditory, olfactory, and tactile modalities. Additionally, the scale includes items related to
hypnagogic and hypnopompic hallucinations, vivid daydreams, and the experience of sensed presence (S1 Appendix).
Responses are rated on a Likert scale ranging from zero ‘certainly does not apply to me’ to four ‘certainly applies to me’. A
higher overall score indicates a greater likelihood of being prone to hallucinations [28,29].

Community Assessment of Psychic Experiences (CAPE) [34]. The CAPE, which has been utilized in various
languages (available at https://cape42.homestead.com/), is designed to measure psychosis proneness in both clinical and
research contexts. This 42-item self-report tool assesses three dimensions: Positive (20 items), Negative (14 items), and
Depressive (8 items) psychotic experiences [34,35]. For this study, we used a brief version of the CAPE, specifically the
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20-item PCAPE (S2 Appendix) [36]. Each question was answered on a 4-point Likert scale ranging from ‘never’ to ‘nearly
always’.

Translation process. Both scales were initially translated into Arabic by the researcher with the assistance of a
certified clinical psychologist. Subsequently, the scales were blindly translated by two other researchers. The translation
process was discussed through online group meetings until the final Arabic version was approved. To verify accuracy,
the scales were back translated into English by an independent researcher [28]. A pilot study tested the Arabic-adapted
version before distribution. All team members were native Arabic speakers and fluent in English, holding tertiary
educational qualifications obtained through training in English-speaking countries. The Arabic version of both scales is
included in the Supporting Information - S1 and S2 Appendices.

Statistics

Statistical analyses were conducted using Statistical Package for the Social Sciences (IBM SPSS) version 27 [37] and the
R programming language [38]. All tests were two-tailed with a significance threshold set at p<0.05, adjusted for multiple
comparisons where appropriate. The reliability of the scales was assessed using Cronbach’s alpha.

To examine the factor structure, CFA was carried out using the ‘lavaan’ [39] and ‘semTools’ [40] packages in R. This
analysis aimed to determine whether the LSHS-E data conformed to the commonly reported four-factor structure of the
LSHS. We also analysed the factor structure using exploratory factor analysis (EFA). The statistical test and results are
provided in the Supporting Information (S4 Appendix, and S1-S3 Tables for interested readers).

To evaluate convergent validity, correlational analysis between the LSHS-E, its four factors (intrusive thoughts, vivid
daydreams, multisensory HLEs and auditory-visual HLEs) and PCAPE were performed.

To investigate the effect of sociodemographic factors on hallucination-proneness, linear regression models were used
with the total LSHS-E score as the dependent variable. Predictor variables included gender, age group, financial status,
average income, social status, education level, and professional status. Each demographic variable was entered into
separate univariate models to assess its independent relationship with LSHS-E scores. In line with previous studies (e.g.,
Sahu et al., 2020), sociodemographic variables were treated as categorical and recoded into broader categories to avoid
small cell sizes, increase statistical power [41] and improve the stability and interpretability of the regression models (see
Table 1; also, the original and transformed sociodemographic coding are provided in the Supporting Information - S3
Appendix). These transformations (e.g., collapsing age into three groups and education into three levels) were imple-
mented using an R script to prepare the data for analysis. Participants without independent financial income were not
asked about their income, and this variable was coded as ‘unknown’ in the dataset.

Results
Sociodemographic data

All 428 participants completed the questionnaire, including the scale items and sociodemographic questions, except for
‘average personal monthly income’. This variable was collected only from participants who reported having an indepen-
dent financial income (n=279). Participants who responded ‘No’ to this screening question were not asked to provide
income data. The sample was predominantly female. Nearly half of the participants were in the middle-age group. The
majority were married and held a bachelor’s degree or higher (see Table 1 for details).

LSHS-E scores

The distribution of LSHS-E scores exhibited positive skewness, as evident from visual inspection of the histogram (Fig 1).
This significant deviation from normality was confirmed by a Shapiro-Wilk test (W (428) =0.95, p<0.001). Scores on the
LSHS-E ranged from 0 to 59, with the median score being 17.
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Table 1. Demographic data (n=428), and their relationship with hallucination proneness (LSHS-E).

Variables Category Frequency (N) Percent (%) Linear regression
B F Prcorrectea Peorectea

Gender Female 314 73 0.08 0.00 0.957 1.00
Male 114 27

Age (years) 18-35 173 41 -5.30 5.68 0.004** 0.028*
36-55 21 49
56 or above 44 10

Social status Married 334 78 3.24 3.93 0.048* 0.336
Single, separated or widowed 94 22

Employment status Employed or free business 215 50 1.95 2.06 0.152 1.00
Unemployed, student or retired 213 50

Education status Up to middle school 16 4 -3.85 0.65 0.522 1.00
High school 80 19
Bachelor or higher 332 77

Independent financial status Yes 279 65 3.50 6.09 0.014* 0.098
No 149 35

Personal monthly income 9000 SR or below 97 35 -6.92 5.64 0.004** 0.028*

(n=279, 65%) 9001-19000 SR 123 44
Above 19000 SR 59 21

p values were corrected for multiple comparisons using the Bonferroni method (p<.05). B, regression coefficient corresponds to the main contrast for
binary predictors, or to the largest effect contrast for predictors with three categories. Reference categories were: female, 18-35 years, up to middle
school, married, employed/free business, <9000 SR, and yes for financial independence.

https://doi.org/10.1371/journal.pone.0341864.t001
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Fig 1. LSHS-E scores distribution (n=428).

https://doi.org/10.1371/journal.pone.0341864.9001
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The proportion of participants selecting ‘possibly applies to me’ [3] or ‘certainly applies to me’ [4] responses on the
LSHS-E varied from 11% to 60% depending on the assessed experience (Fig 2). Notably, the most reported hallucinatory
experience in this sample is ‘intrusive thoughts’ (items 1, 2 and 3), consistent with findings from Sahu et al. (2020) and
Vellante et al. (2012). In contrast, visual hallucinations (items 10 and 16) were reported the least frequently. S1 Appendix
in the Supporting Information contains the list of items in both Arabic and English format.

Distribution of scores by item for the LSHS-E

item1 36% 21% 15% 16% 34% 48%

tem2 . 31% 16% 15% 11%\ 34% 23% 58%

item3 31% 15% 16% 9% 34%

60%
temd  46% 35% 13% \ 18% 42%
itemS - 48% 35% 20% 20% B 12% 32%
item6 - 55% 42% 2%  14% 19% 12% 31%

item7 53% 38% 14% 16% 16% 31%

item8 55% 41% 14% 16% 15% ‘ 29%
item9  62% 48% 12% | 12% 26%
item14 - 59% 1% 12% ‘ 15% 13% 29%

100% 50% 0% 50%

T TH L

Responses (%)

-

Fig 2. Distribution of LSHS-E scores by item (n=428). Answers range from 0-4 [certainly does not apply to me “_is sy il ws3.” — certainly applies to
me “Lle s gl asse’].
https://doi.org/10.1371/journal.pone.0341864.9002
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Reliability
Both the Arabic versions of LSHS-E and PCAPE exhibited excellent internal consistency. The Cronbach’s alpha for

LSHS-E was a=0.92 (95% CI: 0.90 to 0.93), while for PCAPE, it was a=0.84 (95% CI: 0.82 to 0.86). It's worth noting that
recommended values for internal consistency are typically 0.7 or higher, indicating the robustness of both scales [42,43].

Confirmatory factor analysis

Due to a violation of the multivariate normality assumption as indicated by Mardia’s test (skew=43.95, p<0.001, kurto-
sis=374.82, p<0.001), maximum likelihood estimation with robust standard errors and the Satorra-Bentler scaled test
statistic was employed for the CFA models. This method is robust against violations of normality [44]. The models were
compared using standard fit indices [45] as well as information criteria, including the Akaike Information Criterion (AIC) [46]
and the Bayesian Information Criterion (BIC) [47]. McDonald’s omega was additionally computed from the CFA models. This
coefficient incorporates both the magnitude of item-factor associations and the influence of item-specific error and thus offers
a more accurate representation of the scale’s reliability [32]. Following previous research, three models were tested: a unidi-
mensional model, representing all items by a single factor; a two-factor model, that distinguishes between a subclinical factor
(items 1-7) and a clinical or psychopathological factor (items 8—16) [22]; a four-factor model that assigns factors as follows:
items [1, 2, 3] to the “intrusive thoughts” factor, items [5, 6, 7] to the “vivid daydreams” factor, items [11—15] to the “multisen-
sory HLEs” factor, and items [4,8—10,16] to the “auditory and visual (AV) HLEs” factor [14,28,29,33].

To retain an item, a factor loading of at least 0.32 is required [48]. As shown in Table 2, all items met this criterion in
both the two-factor and four-factor models. However, the four-factor model demonstrated the best fit according to the stan-
dard fit indices and information criteria (AIC, BIC) (Table 3).

Table 2. Descriptive statistics for the items of LSHS-E with factor loading of confirmatory factor analysis (n=428).

LSHS-E Item Mean (SD) | Factor loading Factor loading: 4-factor model
2-factor model
F1 F2 F1 F2 F3 F4
1. Passing thought 1.8 (1.3) 0.56 0.72
2. My thoughts seem as real as actual events 2.1(1.4) 0.57 0.71
3. Unrelated thoughts always creep into my mind 2.2(1.4) 0.38 0.49
4. Experience of hearing a person’s voice 1.6 (1.5) 0.60 0.60
5. Sounds | hear in my daydreams 1.4 (1.3) 0.81 0.81
6. People in my daydreams seem so true to life 1.2(1.4) 0.79 0.80
7. My daydreams | can hear the sound of a tune 1.3(1.4) 0.79 0.81
8. Hear a voice speaking my thoughts aloud 1.2(1.4) 0.73 0.76
9. Hearing voices in my head 1(1.3) 0.74 0.74
10. Seen a person’s face in front of me 0.6 (1.1) 0.75 0.71
11. Experience of having seen, felt or heard something or someone that | 0.7 (1.2) 0.74 0.76
wasn't there, or | had the feeling of being touched
12. Felt that | was floating or falling, or that | was leaving my body 1.2 (1.5) 0.62 0.63
temporarily
13. Felt the presence of someone close who had passed away 0.6 (1.1) 0.65 0.64
14. Smelt a particular odour 1.1(1.4) 0.58 0.60
15. Feeling of touching something or being touched 0.8 (1.3) 0.70 0.74
16. Seen objects or animals 0.7 (1.2) 0.73 0.71

Two-factor (F1: subclinical and F2: clinical) and four-factor (F1: intrusive thoughts, F2: vivid daydreams, F3: multisensory HLEs and F4: auditory and
visual HLEs) models are illustrated. The factor structure is based on previous literature [14,28,29,33].

https://doi.org/10.1371/journal.pone.0341864.t002
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Table 3. Goodness of fit indexes for the proposed models in the sample (n=428).

Model X2 df p CFI TLI RMSEA (90%Cl) SRMR AIC BIC McDonald’s omega
One-factor 491.66 104 0.001 0.86 0.84 0.09 0.07 20402.29 20532.19 0.92
Two-factor 378.96 103 0.001 0.90 0.89 0.08 0.06 20261.66 20395.61 0.93
Four-factor 302.61 98 0.001 0.93 0.91 0.07 0.05 20172.22 20326.46 0.93

CFl, comparative fit index; TLI, Tucker-Lewis Index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual;
AIC, Akaike information criterion; BIC, Bayesian information criterion.

https://doi.org/10.1371/journal.pone.0341864.t003

Convergent validation of LSHS-E

Convergent validity is defined by [49] as the correlation of independent methods measuring the same trait, with higher
correlations indicating stronger validity. Using Spearman’s correlation, the results indicate significant positive correlations
between HLEs measured by the LSHS-E, along with its subscales, and positive psychotic symptoms measured by the
PCAPE. All correlations remained statistically significant after applying the Bonferroni correction. As shown in Table 4,
the overall LSHS-E scores demonstrated a correlation coefficient of r.=0.55, p<0.001. Among the subscales, intrusive
thoughts (r,=0.47, p<0.0017), vivid daydreams (r,=0.42, p<0.0017), multisensory hallucinatory experiences (r,=0.46,
p<0.0017), and auditory-visual hallucinatory experiences (r,=0.52, p<0.007) all showed high positive correlations with
PCAPE. Notably, AV HLEs exhibited the strongest correlation (Table 4).

Effect of sociodemographic factors on the LSHS-E scores

Linear regression analyses revealed that age, independent financial status, income level, and social status were signifi-
cant predictors of hallucination-proneness scores (Table 1). Younger participants scored higher on the LSHS-E compared
to older participants (B=-5.30, p,,..,.....c = 0-004, R?=0.03). Participants lacking independent financial income also reported
higher scores (3=3.50, p,. _ =0.014, R?=0.01). Income showed a clear effect, with individuals in higher income
brackets scoring significantly lower than those earning less (3=-6.92, p,_ =0.004, R?=0.04). Social status was also
significant, with married participants scoring lower than single/separated/widowed participants (3=3.24, p,, .. =0.048,
R?=0.01). In contrast, gender (3=0.08, p,_=0.957), education level (3=-3.85, p, . ....=0.522), and employment
status (B=1.95, p,,......; = 0-152) were not significant predictors of hallucination proneness. Notably, after Bonferroni cor-
rection only age and income remained significant, while independent financial status and social status did not (Table 1).
The variance explained by the models was modest, with the largest effects observed for income, followed by age.

Discussion

This study aimed to validate the Arabic version of the LSHS-E and to explore the dimensional structure of HLEs in
an Arabic-speaking, nonclinical population. By focusing on the general population and excluding factors such as

Table 4. Spearman correlation matrix between the LSHS-E, its factors, and PCAPE (n=428).

LSHS_E Intrusive thoughts Vivid daydreams Multisensory HLEs AV HLEs
Intrusive thoughts 0.73***
Vivid daydreams 0.86*** 0.54***
Multisensory HLEs 0.83%** 0.44xx* 0.59***
AV HLEs 0.91*xx 0.53*** 0.76%** 0.73***
PCAPE 0.55%** 0.47%** 0.42%** 0.46%** 0.52%**
##p <(0.001.
https://doi.org/10.1371/journal.pone.0341864.t004
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psychopathology, alcohol, and drug use, we sought a clear assessment of HLEs within a normative setting. Based on pre-
vious studies, we hypothesized that the four-factor model observed in other languages would apply similarly in this cultural
context. A large, diverse sample (n=428) from the Saudi general population completed the LSHS-E, making the findings
more representative than student-focused studies. Our analyses demonstrated that the Arabic LSHS-E showed strong
reliability and convergent validity with the PCAPE, supported a four-factor structure consistent with prior research, and
revealed that younger age and lower income were significant predictors of hallucination proneness. These findings align
with evidence that a substantial proportion of the general population may experience HLEs or psychotic-like experiences
at some point in their lives [7,41].

The Arabic LSHS-E demonstrated high internal consistency, as evidenced by Cronbach’s alpha, indicating its reliabil-
ity as a measure of hallucination proneness in Arabic-speaking populations. Furthermore, the correlation between the
LSHS-E, its four factors and the positive dimension of the CAPE showed strong convergent validity, suggesting that both
tools effectively capture overlapping constructs related to hallucinations and positive psychotic symptoms.

CFA showed that the LSHS-E is best represented by four interrelated factors, replicating the multidimensional struc-
ture of hallucination proneness across Arabic-speaking populations. This finding aligns with the multidimensional models
proposed in previous studies, suggesting that the construct is not only relevant but also reproducible across diverse lan-
guages and cultures. Though previous research has verified the multidimensional nature of the LSHS in different formats
as the Persian version of the LSHS [30], further demonstrate the adaptability of the scale and reinforce the robustness of
its multidimensional framework in non-Western populations.

While some research has supported a three-factor structure for the 16-item LSHS-E [27], our results align closely with
the four-factor model proposed by previous studies, classifying HLEs into (1) intrusive thoughts, (2) vivid daydreams, (3)

a stable structure within the general population.

Comparisons between the factor models in our results suggest that while both the two-factor and four-factor models
showed acceptable fit and met the minimum factor loading criterion (Table 2), the latter demonstrated a slightly better fit
across multiple indices. As shown in Table 3, the four-factor model yielded a higher CFI (0.93) compared to the two-factor
model (0.90). Additionally, the four-factor model had a lower RMSEA (0.07) and SRMR (0.05), reflecting reduced residual
error and a closer alignment with the observed data. Both the AIC (20172.22) and BIC (20326.46) were also lower for the
four-factor model. These combined indices suggest that the four-factor model may better capture the dimensionality of
HLEs in Arabic-speaking populations.

In terms of HLEs frequency, intrusive thoughts were among the most commonly reported experiences, consistent
with findings from Indian [28], Italian [33], and Portuguese [27] studies, as well as the fundamental research by Bentall
and Slade (1985b). For example, 41% of our sample reported that ‘Sometimes, a passing thought will seem so real that
it frightens me’, comparable to the 59% observed in Sahu et al. (2020). Similarly, 52% of our participants endorsed the
item ‘Sometimes, my thoughts seem as real as actual events in my life,” compared to 57% in the Indian study, and 55%
endorsed the item ‘No matter how hard | try to concentrate on my work, unrelated thoughts always creep into my mind,’
versus 59% in Sahu et al. (2020).

A similar pattern emerged between this study and Largi and Van Der Linden’s (2005) original study, which identified five
factors. Specifically, our findings for ‘intrusive thoughts’ and ‘vivid daydreams’ align closely with their structure, as these fac-
tors included the same items highlighted in Largi and Van Der Linden’s (2005) work. This overlap may represent experiences
that are distinguishable from other types of hallucinations. An alternative explanation might be that initial items are broadly
endorsed across different populations, while endorsement rates tend to decline for items presented later in the scale.

Following intrusive thoughts, auditory hallucinations were also commonly reported, with 34% endorsing the item
‘In the past, | have had the experience of hearing a person’s voice and then found that there was no one there’.
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This result is comparable to those of previous studies, including Largi and Van Der Linden (2005) (34%), Aleman
et al. (2001) (31%), Waters et al. (2003) (28.5%), and Largi et al. (2004) (28%). Conversely, visual hallucinations
were less frequently reported, with items 10 (10.5%) and 16 (11.9%) endorsed at lower rates, a pattern consis-
tent with Sahu et al. (2020) as well as the E-CLECTIC study [29] and the Portuguese study [27]. This contrasts
with some studies indicated that visual hallucinations are commonly reported among healthy individuals [10,13],
suggesting that the frequency of hallucinations across different sensory modalities may vary among nonclinical
populations.

While the cross-sectional design of this study limits the ability to infer causality, the findings emphasise the role of
demographic factors, such as age and socioeconomic status, as potential confounding variables in assessing halluci-
nation proneness. In this sample, HLEs were negatively associated with age, with younger participants reporting higher
scores on the LSHS-E. This aligns with previous studies showing that hallucination proneness is more prevalent among
younger individuals [14,50-52]. Although the reasons behind this pattern are not fully understood, it has been suggested
that older individuals may underreport such experiences due to concerns about stigma, being perceived as socially
deviant, or misconceptions about hallucinations [29,53]. This hypothesis, while plausible, requires further empirical vali-
dation. Socioeconomic factors, particularly income also significantly influenced hallucination proneness, with individuals
experiencing lower income levels reporting greater proneness. This association has been documented in prior research
linking lower income levels to increased hallucination proneness [50] and a higher prevalence of psychotic symptoms
[54]. In contrast, gender, education, marital status, independent financial status and professional status were not signifi-
cant predictors in this study, differing from earlier research that has indicated these factors might moderate hallucination
proneness [29]. This discrepancy potentially attributed to differences in sample characteristics, cultural factors, or method-
ological variations across studies.

There are several limitations to consider. Being a cross-sectional screening study, the primary aim was to determine
if the LSHS-E would yield findings consistent with previous research, thus limiting the ability to draw strong conclusions
about risk or mediational factors. Additionally, the study relied on online self-report measures rather than clinical assess-
ments, which, despite the common use of this approach in research, introduces challenges in controlling for selection
biases. However, self-report methods support the recruitment of large samples, and the assurance of data anonymity
likely encouraged participants to respond more openly. Moreover, recruitment was conducted primarily through Saudi X
accounts, and eligibility criteria specified that only Saudi individuals aged 18 years or older should participate. Although
we were unable to independently confirm nationality or residence, which may represent a limitation of the study, other
research has effectively employed online recruiting through social media targeting specific populations (e.g., Siddi et al.,
2018). Finally, the exclusion of individuals who reported psychological or neurological disorders, or alcohol and drug use,
means that the results cannot be generalised to clinical populations. Further validation in clinical samples is recommended
to enhance the applicability of the findings.

Implications

This study provides evidence for the multidimensional nature of hallucination proneness within an Arabic-speaking
population, replicating findings from prior research. It valuably contributes to the existing body of work on psychotic
symptoms in Arab populations specifically [41,55] and Eastern populations more broadly [30], where research has
been comparatively limited relative to Western studies. Recent cross-cultural work has shown that although the prev-
alence of certain hallucinatory experiences may be lower in Middle Eastern samples (Qatari population) compared
with European ones (Dutch population), their impact and clinical significance may be greater [55]. In this context, our
data endorse the use of the Arabic translation of the LSHS-E questionnaire in future studies involving Arabic speak-
ers. By developing and validating this version of the LSHS-E, we have created a reliable tool for continued research
in this field.
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Conclusion

Taken together, this study provides a validated Arabic version of the LSHS-extended, enabling reliable screening for
hallucination proneness among Arabic-speaking populations. The findings align with prior research across diverse cul-
tural contexts, reinforcing the four-factor structure that characterizes the multidimensional nature of HLEs. Importantly,
this work highlights that a notable proportion of the Saudi Arabian general population experiences HLEs, emphasising the
prevalence of these phenomena beyond clinical settings.
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