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Abstract

Background The main goal of the present study was to examine the characteristics of schizotypal traits and their
correlations with genetic (i.e, family history of mental illness), demographic (i.e., age, sex), environmental (e.g., income,
urbanicity, tobacco/alcohol/cannabis use), and psychological (i.e., personal history of mental illness other than psy-
chosis) factors in Tunisian high-school and university students. Our secondary goal was to contribute the literature

by examining the factor structure and factorial invariance of the Arabic Schizotypal Personality Questionnaire (SPQ)
across sex and age (adolescents [12-18 years] vs. young adults [18-35 years]) groups.

Method This was a cross-sectional study involving 3166 students: 1160 (36.6%) high-school students (53.0% females,
aged 14.9+ 1.8); and 2006 (63.4%) university students (63.9% females, aged 21.8 +2.3). All students were asked to
complete a paper-and-pencil self-administered questionnaire containing sociodemographic characteristics as well as
the Arabic version of the SPQ.

Results The total sample yielded total SPQ scores of 24.1 + 16.6 out of 74. The SPQ yielded good composite reliability
as attested by McDonald's omega values ranging from .68 to .80 for all nine subscales. Confirmatory Factor Analysis
indicated that fit of the 9-factor model of SPQ scores was acceptable. This model is invariant (at the configural, metric
and structural levels) across sex and age. Except for “Odd or eccentric behavior’, all schizotypy features were signifi-
cantly higher among female students compared to males. Multivariable analyses showed that female sex, being

a university student, lowest family incomes, tobacco use, and having a personal history of psychiatric illness were
significantly associated with higher positive, negative and disorganized schizotypy subscales scores.

Conclusion Future research still needs to confirm our findings and investigate the contribution of the identified fac-
tors in the development of clinical psychosis. We can also conclude that the Arabic SPQ is appropriate for measuring
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and comparing schizotypy across age and sex in clinical and research settings. These findings are highly relevant and
essential for ensuring the clinical utility and applicability of the SPQ in cross-cultural research.

Keywords Schizotypy, Schizotypal traits, Adolescents and young adults, Schizotypal Personality Questionnaire,

Measurement Invariance, Arabic

Introduction

The interest is growing towards early stages of schizo-
phrenia and the importance of their detection, given
that some of these at risk mental states predisposing to
schizophrenia may represent a target to many preventive
and therapeutic interventions. However, this interest is
not only focused on clinical population, as research has
shown that the severity of psychotic symptoms seems to
extend over a continuum of severity, ranging from sub-
clinical psychotic manifestations in healthy subjects from
the general population to psychotic disorders [1, 2]. From
this perspective, schizotypy was described as a construct
referring to the continuum of positive, negative and dis-
organized psychotic-like symptoms that range from the
less pathological to the more pathological, being theo-
retically and empirically implicated in the prediction of
schizophrenia spectrum disorders [3]. Indeed, there
is sufficient evidence that high schizotypy can predict
future onset of psychotic disorders [4, 5]. schizotypal
traits resemble, phenomenologically and at subclini-
cal level, the signs and symptoms of schizophrenia [6],
which has been conceptualized as a latent liability for
schizophrenia [7, 8]. Research focused on this last point
stipulate that schizotypy, contingent on endogenous and
exogenous factors, may ultimately lead to schizophrenia
spectrum disorders [3, 8, 9]. For instance, Lenzenweger
et al. [9] showed that elevated perceptual aberrations or
schizotypal traits at age 18 predicted increased levels
of psychotic symptoms and psychotic illness in midlife
(17 years later), after adjusting for general non-specific
psychopathology factors such as anxiety or depression.
For these considerations, schizotypal features may consti-
tute a useful endophenotype for genetic, neurobiological,
and cognitive neuroscience investigations of schizophre-
nia liability [9].

In order to facilitate the study of the schizotypy entity,
diagnostic criteria have been established, and question-
naires have been designed for the assessment of the
different schizotypal dimensions. the schizotypal person-
ality questionnaire (SPQ) is one of the most commonly
used measures of schizotypy is [10] that has a clear con-
nection to schizophrenia-associated biological vulner-
ability [11]. The SPQ is potentially useful as a screening
instrument in the general population for clinical case
formulation and early intervention efforts. Indeed, unlike
most other self-report measures of schizotypy, the SPQ

evaluates individual differences in nine schizotypal per-
sonality disorder (SPD) features according to the DSM
criteria (i.e. excessive social anxiety, unusual perceptual
experience, ideas of reference, odd speech, odd behav-
ior, odd beliefs, constricted affect, no close friends, and
suspiciousness) [10]. It is worth noting here that, given
that the SPQ was modeled on SPD-symptoms, this
could allow for capturing similar but not identical traits
compared to other measures that have been developed
with different conceptual backgrounds [12], such as the
“Oxford-Liverpool Inventory of Feelings and Experi-
ences” (O-LIFE, [13]). In the O-LIFE has been rather
designed based on a dimensional schizotypy model that
considers schizotypy as a source of healthy variation of
personality throughout the population and not limited to
the realm of illness [14]. As such, differences between the
SPQ and other measures have been observed particularly
regarding the nature of disorganized schizotypy [12]. The
SPQ enables valuable information to be drawn on the
main schizotypal factors, with one of the most widely
used approaches being the subdivision of schizotypy into
three dimensions (i.e. positive, negative and disorganized
dimension) [10]. These different dimensions of schizo-
typy significantly interact during adolescence to sustain/
exacerbate and perhaps increase the need for professional
help in relation to symptom expression [15]. Each of the
dimensions seem to have unique and distinct patterns of
associations with schizophrenia-spectrum symptoms and
functional impairment [16, 17]. In addition, schizotypal
traits have been demonstrated to relate to a range of psy-
chopathological indicators, including increased depres-
sive and anxious symptoms [16, 17], attentional deficits
[16, 18], substance use [19], technology addictions [20,
21], aggression [22], maladaptive coping strategies in life
crises [23]. All these findings emphasize the high clini-
cal relevance of the schizotypy construct in non-clinical
individuals, above and beyond predicting later psycho-
sis. Therefore, determining the phenotypic expression
and different correlates of schizotypy in healthy sample
derived from the general population is necessary for
advancing our understanding of the origin, development,
expression, and heterogeneity of schizophrenia; and may
have potential clinical implications for prevention and
early intervention of psychotic disorders.

Furthermore, the psychosis proneness-persistence-
impairment model stipulates that schizotypy may
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interact additively or synergetically with other factors
(i.e., genetic, sociodemographic, environmental, psycho-
logical) to precipitate the development of a full-blown
psychosis [2, 24]. Indeed, it has been suggested that schi-
zotypy shares the same demographic and environmental
risk factors as those found in individuals with psychotic
disorders, such as age, sex, marital status, urbanicity,
income, family history of mental [7, 25]. Using schizo-
typy (a milder form of schizophrenia symptoms present
in the general population [26]) as a model for researching
schizophrenia might provide a useful approach to inves-
tigate sociodemographic differences in the disease symp-
tomatology [27]; while not being affected by chronic and
severe psychotic symptoms, cognitive impairment, and/
or antipsychotics effects related to schizophrenia. There
is empirical evidence suggesting that schizotypal mani-
festations differ according to certain sociodemographic
characteristics, such as sex, age, and education [28-30];
though findings remain mixed. As for sex for example,
previous findings tend to indicate that males in the gen-
eral population tend to present more pronounced nega-
tive and disorganization schizotypal traits than females
[30-34]. Other studies, however, showed inverted pat-
terns of association of these dimensions with sex (e.g.,
[13, 35]). Prior research investigating sex differences in
positive schizotypal traits have also yielded controversial
findings, as there are observations of either males [33]
or females [30, 32, 36] scoring higher in this dimension,
and other observations finding no sex differences [13, 34,
37]. With regard to age, the findings are also inconclu-
sive. Most of previous studies consistently reported nega-
tive correlations between positive schizotypal symptoms
and age in the general adult population (e.g., [30, 35, 36,
38-41]), as well as positive correlations between age and
negative traits [13, 36]. Nevertheless, other researchers
did not find any significant correlations between schi-
zotypy and age [42]. More studies are strongly needed to
clarify some of these associations.

Rationale and goals of the present study

Very little research attention has been directed toward
the epidemiologic landscape of schizotypal traits in non-
Western developing countries, with Arab countries being
no exception. The lack of studies on this topic is partly
explained by the fact that early intervention in psycho-
sis is a new paradigm which has only very recently been
introduced in the Arab world (in Tunisia more spe-
cifically). This major gap in the literature may hinder
prevention and early intervention efforts in the Arab
context, especially given that schizotypy and subthresh-
old psychotic symptoms are culturally-dependent con-
structs [43—-45]. Interestingly, Wiisten et al. [46] found
higher frequency of self-reported attenuated psychotic
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symptoms but less distress in people from low- and mid-
dle-income countries (LAMIC) than those from high-
income countries. Khaled et al. [47] found that attenuated
psychotic features are more commonly represented in
Arabs than non-Arabs. More particularly, cross-national
comparisons have shown that Tunisians exhibited the
highest schizotypal traits scores compared to their coun-
terparts from other parts of the world (including US,
Canada, Europe, Australia, and China) [48]. This suggests
that Tunisia, as an Arab North-African developing coun-
try, provides an appropriate context in which to inves-
tigate the multi-dimensional phenotypic continuum of
schizotypy traits and experiences in individuals from the
general population. We believe that providing descriptive
data on the characteristics of schizotypal traits among
people from different cultures has the potential to inform
the scientific community about cultural differences in the
broader psychosis-proneness phenotype that could be of
high clinical value [49]. In this regard, the main goal of
the present study was to investigate the characteristics
and correlates of schizotypal features in a large sample of
Tunisian students. More precisely, we aimed to examine
the associations between schizotypal traits and genetic
(i.e., family history of mental illness), demographic
(i.e., age, sex), environmental (e.g., income, urbanicity,
tobacco/alcohol/cannabis use), and psychological (i.e.,
personal history of mental illness other than psychosis)
factors in adolescents and young adults.

Because schizotypal manifestations occurring early in
life course are predictive of vulnerability to psychosis,
psychometrically sound self-report instruments are piv-
otal for early detection of psychosis proneness from early
adolescence to early adulthood. For this, we considered
using the Arabic version of the SPQ [50], and expand-
ing our target population for this study to include both
high-school and university students, with a broad age
range of participants (12-35 years). The SPQ has previ-
ously been validated in a sample of Tunisian university
students aged 20.4+ 1.4 years [50]; however, no evidence
regarding its measurement invariance across sex groups
were provided, and its validity in early adolescents
remain unknown. To fill these gaps, our secondary goal
was to examine psychometric properties of the Arabic
SPQ in our sample before its use. We specifically aimed
to examine its composite reliability, factor structure
and factorial invariance across sex and age (adolescents
[12-18 years] vs. young adults [18—35 years]) groups.

Method

Sample and procedure

A cross-sectional study was performed over 6 months,
from November 2020 to April 2021. Participants con-
sisted of high-school and university students drawn from
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8 middle schools, 8 high schools and 3 universities in
Tunis, Tunisia. A first contact with administrators was
initially held to introduce the research project. A non-
probability convenience sampling technique was used for
the study. Students were approached in their classrooms
after lectures; and invited by the researchers to partici-
pate if they: (1) were aged 12 to 35 years (because the
ultrahigh-risk for psychosis population predominantly
belongs to this age range [51]), and (2) had no personal
history of psychosis or antipsychotic medication intake.
A history of psychiatric illness (other than psychosis) was
not an exclusion factor. Of the 3400 students approached
to participate, 120 refused to participate and 114 were
later excluded because they left some questions unan-
swered on the study questionnaires, resulting in a total
final sample of 3166 students: 1160 (36.6%) high-school
students (53.0% females, aged 14.9+1.8 [Age range
12-18 years]); and 2006 (63.4%) university students
(63.9% females, aged 21.8 +2.3 [Age range 18-35 years]).

Ethics

Ethical approval was provided by the ethics commit-
tee of the Razi psychiatric hospital, Manouba, Tunisia.
Approval to approach students was obtained from all
directors and administrators of participating schools/
universities. All students (aged>18 years) gave their
informed consent to participate. Also, each high-school
student (aged<18 vyears) provided a voluntary oral
informed assent as well as a parental written informed
consent before participation. Students’ parents who
wished their child to participate were asked to sign the
consent form and return it to the school. The study was
performed following the Declaration of Helsinki for
human research.

Measures

All students were asked to complete a paper-and-pen-
cil self-administered questionnaire divided into two
parts. The first part contained demographic and psycho-
social information: age, sex, living arrangement, monthly
family income, residency, tobacco/alcohol/cannabis/
other drugs use, as well as family and personal psychi-
atric history. The second part of the questionnaire con-
tained the Schizotypal Personality Questionnaire (SPQ).

The SPQ [52, 53]

Students’ schizotypal traits were assessed using the SPQ.
This instrument consists of 74 dichotomous items (Yes/
No) and contains nine subscales for each symptom of
the schizotypal trait: ideas of reference, odd beliefs and
magical thinking, unusual perceptual experiences, suspi-
ciousness, excessive social anxiety, no close friends, odd
or eccentric behavior, constricted affect, and odd speech.
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In this study, we used the Arabic version of the SPQ [50],
and the three-factor model: (1) Negative factor [no close
friends (9 items), excessive social anxiety (8 items), sus-
piciousness (8 items), and constricted affects (8 items)],
(2) Positive factor [odd beliefs and magical thinking (7
items), ideas of reference (9 items), suspiciousness (8
items), and unusual perceptual experiences (9 items)],
and (3) Disorganized factor [odd speech (9 items), and
odd or eccentric behavior (7 items)]. The SPQ revealed
adequate psychometric properties in this study, with
a Cronbach’s alpha for the SPQ subscales ranging from
0.89 to 0.91, and for the total SPQ of 0.90.

Statistical analysis

Confirmatory factor analysis

We used data from the total sample to conduct a CFA via
the SPSS AMOS v.29 software. The minimum sample size
to conduct a CFA ranges from 3 to 20 times the num-
ber of the scale’s variables [54]. Therefore, we assumed
a minimum sample of 1480 participants needed to have
enough statistical power based on a ratio of 20 partici-
pants per one item of the scale, which was exceeded in
our sample. Our intention was to test the original model
of SPQ scores (i.e. 9-factor model). Values <5 for x*/df,
and <0.08 for RMSEA, and 0.90 for CFI and TLI indicate
good fit of the model to the data [55]. However, these cut-
off values should not be interpreted rigidly [56, 57]; val-
ues between 0.80 and 0.90 for CFI can indicate acceptable
but mediocre fit to the data [58]. It should be noted that
CFI and TLI are sensitive to the number of items [59].

Sex and age invariance

To examine sex and age invariance of SPQ scores, we
conducted multi-group CFA [60] using the total sam-
ple. Measurement invariance was assessed at the con-
figural, metric, and scalar levels [61]. Following the
recommendations of Cheung and Rensvold (2002) [62]
and Chen (2007) [60], we accepted ACFI<0.010 and
ARMSEA <0.015 as evidence of invariance.

Further analyses

SPSS software version 23 was used to conduct data
analysis. Composite reliability in both subsamples was
assessed using McDonald’s w, with values greater than
0.70 reflecting adequate composite reliability [63].
McDonald’s @ was selected as a measure of composite
reliability because of known problems with the use of
Cronbach’s a (e.g., [64]). The scores of first and second
order were normally distributed, with their skewness and
kurtosis varying between -1 and+1 [65]. The Student t
and ANOVA tests were used to compare two and three
or more means respectively, whereas the Pearson correla-
tion test was used to compare two continuous variables.
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Three linear regressions were conducted taking the three
scores (negative factor, positive factor and disorganized
factor) as a dependent variable respectively; variables
that showed a p<0.25 in the bivariate analysis were taken
as independent ones. Variance Inflation Factor (VIF) val-
ues <5 were used to check for the absence of multicollin-
earity [66]. P<0.05 was considered significant at all times.

Results

Sample characteristics

A total of 3166 participants enrolled in this study; their
mean age was 19.3+3.9 years, with 59.9% females;
36.6% were adolescents and 63.4% were university stu-
dents. Other details about the sample are summarized
in Table 1. The total sample yielded total SPQ scores of
24.1+16.6 out of 74 (Fig. 1).

Confirmatory Factor Analysis of the SPQ- First order

CFA indicated that fit of the 9-factor model of SPQ scores
was acceptable: Xz/df= 12,791.30/2591=4.94, RMSEA
=0.035 (90% CI 0.034, 0.036), CFI=0.845, TLI=0.834.
Standardized loading factors are summarized in Table 2.

Composite reliability

Composite reliability of scores was adequate in the total
sample for the subscales scores as follows: ideas of ref-
erence (w=0.76), excessive social anxiety (w=0.76),
odd beliefs (0=0.68), unusual perceptual experiences
(0w=0.76), odd eccentric behavior (w=0.75), no close
friends (w=0.76), odd speech (©v=0.80), constricted
affect (w=0.71) and suspiciousness (o =0.79).

Measurement invariance

Measurement invariance was supported accross sex and
age as shown in Table 3. Higher mean ideas of reference,
excessive social anxiety, odd beliefs / magical thinking,
unusual perceptual experiences, no close friends, odd
speech, constricted affect and suspiciousness scores were
found in females compared to males. Moreover, adults
scores higher on all scores compared to adolescents
(Table 4).

Bivariate analysis

Higher mean negative, positive and disorganized fac-
tors values were seen in females compared to males, in
university students compared to high school ones, in
those who live with their friends or alone compared
to living with their parents, in those who have a family
income<500 TD compared to the other categories, in
those living in rural areas compared to urban, in those
who use tobacco, alcohol, cannabis, other illegal drugs, in
those who have a personal or family history or psychiat-
ric illnesses (Table 5).
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Table 1 Sociodemographic and other characteristics of the
participants

Variable, N (%) Overall High-school University
sample students students
(N=3166) (N=1160) (N=2006)

Sex

Male 1269 (40.1%) 545 (47.0%) 724 (36.1%)

Female 1897 (59.9%) 615 (53.0%) 1282 (63.9%)
Habitation

With parents 2395 (75.6%) 1157 (99.7%) 1238 (61.7%)

With friends 655 (20.7%) 3(0.3%) 652 (32.5%)

Alone 116 (3.7%) 0 116 (5.8%)
Family income (in TD*)

<500 200 (6.3%) 39 (3.4%) 161 (8.1%)

500-1000 746 (23.6%) 266 (22.9%) 480 (23.9%)

1000-2000 1065 (33.6%) 416 (35.9%) 649 (32.3%)

2000-3000 700 (22.1%) 297 (23.0%) 403 (20.1%)

>3000 455 (14.4%) 142 (12.2%) 313 (15.6%)
Residency

Urban 2822 (89.1%) 1082 (93.3%) 1740 (86.7%)

Rural 344 (10.9%) 78 (6.7%) 266 (13.3%)
Tobacco use

Yes 768 (24.3%) 149 (12.8%) 619 (30.8%)

No 2398 (75.7%) 1011 (87.1%) 1387 (69.1%)
Alcohol use

Yes 713 (22.5%) 67 (5.8%) 646 (32.2%)

No 2453 (77.5%) 1093 (94.2%) 1360 (67.8%)
Cannabis use

Yes 360 (11.4%) 69 (5.9%) 291 (14.5%)

No 2806 (88.6%) 1091 (94.0%) 1715 (85.5%)
Other illegal drug use

Yes 124 (3.9%) 14 (1.2%) 110 (5.5%)

No 3042 (96.1%) 1146 (98.8%) 1896 (94.5%)
Personal psychiatric history other than psychosis

Yes 885 (28.0%) 29 (2.5%) 856 (29.2%)

No 2281 (72.0%) 1131 (97.5%) 1150 (57.3%)
Family psychiatric history

Yes 203 (6.4%) 42 (3.6%) 161 (8.0%)

No 2963 (93.6%) 1118 (96.4%) 1845 (92.0%)

Multivariable analysis

Being female (Beta=1.08), university students
(Beta=9.50), having a personal (Beta=1.84) or a fam-
ily (Beta=1.18) history of psychiatric illness were sig-
nificantly associated with higher negative factor scores,
whereas having a family income between 500-1000 TD
(Beta=-1.07), 1000-2000 (Beta=-1.74), 2000—3000
(Beta=-1.97) and > 3000 (Beta=3.20) was significantly
associated with lower negative factor scores (Table 6,
Model 1).
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Fig. 1 Total scores and sub-scores of the Schizotypal Personality Questionnaire by (a) sex and (b) population

Being female (Beta=0.97), university students
(Beta=8.77), smoking (Beta=0.92), having a personal
(Beta=2.67) or a family (Beta=1.09) history of psychi-
atric illness were significantly associated with higher
positive factor scores, whereas having a family income
between 1000-2000 TD (Beta=-1.31), 2000-3000
(Beta=-1.81) and >3000 (Beta=-2.42) was significantly
associated with lower positive factor scores (Table 6,
Model 2).

Being female (Beta=0.54), university students
(Beta=4.30), smoking (Beta=0.50), and having a per-
sonal history of psychiatric illness (Beta=1.05) were
significantly associated with higher disorganized factor
scores, whereas having a family income between 2000—
3000 TD (Beta=-0.53) and>3000 (Beta=-0.98) was
significantly associated with lower disorganized factor
scores (Table 6, Model 3).

Discussion

While psychosis features have been shown to vary widely
across cultures, the vast amount of research on schi-
zotypy and psychosis proneness has been restricted to
Western countries [48]. To advance our knowledge of the
complex profile of schizotypal traits and the extended
psychosis phenotype across cultures, a study of the differ-
ent characteristics of schizotypal traits and its correlates
in community individuals from under-researched regions
and countries are strongly needed. To this end, we inves-
tigated the prevalence and correlates of schizotypal traits
in a large sample of Tunisian high-school and university
students. Our main findings revealed that, except for
“Odd or eccentric behavior’, all schizotypal features were

significantly higher among female students compared to
males. Multivariable analyses showed that female sex,
being a university student, tobacco use, and having a per-
sonal history of psychiatric illness were significantly asso-
ciated with higher positive, negative and disorganized
schizotypal subscales scores; while having a higher fam-
ily income was significantly associated with lower scores
in all these three schizotypal dimensions. As for our
secondary goal, our findings further confirmed that the
Arabic SPQ has good psychometric qualities for measur-
ing schizotypal trait expression during adolescence and
young adulthood in non-clinical settings.

Validation of the Arabic SPQ in early/late adolescents

and young adults

A valid and reliable self-report measure is crucial to
capture schizotypal traits in different age groups and
both sexes. Particularly, it is recommended that schi-
zotypal traits measures be specifically validated for
adolescents before their use in this population [7]. Our
findings revealed that the SPQ yielded good compos-
ite reliability as attested by McDonald’s omega values
ranging from 0.68 to 0.80 for all nine subscales. The
factorial structure of the original first-order seven-
factor model was adequately replicated. In addition,
CFA showed that this model is invariant (at the con-
figural, metric and structural levels) across sex and age.
These findings are consistent with those of previous
studies [30, 35, 36, 67, 68]. This suggests that the fac-
torial structure underlying the SPQ in the adolescent
group seem to be phenotypically similar to that found
in the young adult group; which further supports the
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Table 3 Measurement Invariance in the total sample
Model X df CFI RMSEA Model Comparison Ay? ACFI ARMSEA Adf p
Model 1: Invariance by Sex

Configural 16,328.73 5182 831 026

Metric 16,453.60 5247 830 026 Configural vs metric 124.87 .001 <.001 65 <.001

Scalar 16,689.36 5312 828 026 Metric vs scalar 235.76 002 <.001 65 <.001
Model 2: Invariance by age

Configural 24,240.59 5185 634 034

Metric 24,592.93 5250 628 034 Configural vs metric 35234 006 <.001 65 <.001

Scalar 25,339.50 5312 615 035 Metric vs scalar 746.57 013 .001 62 <.001
Note. CFl Comparative fit index, RMSEA Steiger-Lind root mean square error of approximation, SRMR Standardised root mean square residual
Table 4 Differences in subscales scores between sex and age groups (N=3166)

Sex Age
Males Females p Adolescents Adults (18-35 years) p
(12-18 years)

Ideas of reference 251231 3094249 <0.001 1.12+£1.40 375237 <0.001
Excessive social anxiety 2154204 2.84+231 <0.001 1.10+£1.23 3314226 <0.001
Odd beliefs / magical thinking 1.75£1.76 2.10£183 <0.001 80+1.04 255+£1.83 <0.001
Unusual perceptual experiences 247 +2.28 2974243 <0.001 1.18+1.40 3.58+2.38 <0.001
Odd or eccentric behavior 203+1.98 2124205 0.241 1.00£1.11 264+2.16 <0.001
No close friends 2624233 3.14+248 <0.001 1.16+1.38 3844235 <0.001
Odd speech 284+248 347 +2.74 <0.001 1254139 4234259 <0.001
Constricted affect 236+2.03 2764212 <0.001 1.16+1.30 3344204 <0.001
Suspiciousness 2.78+2.35 3374245 <0.001 1.14+1.37 4164221 <0.001

multidimensional nature of the schizotypal traits and
suggests its stability during lifespan. It is of note, how-
ever, that although short-term test-retest reliability
has proven appropriate in some studies (e.g., [69, 70]),
others have shown that long-term test—retest reliability
(e.g., over 2-years [51], and over 6 years [71]) is rather
low. Some instability in schizotypal traits has also been
evidenced in previous literature, with 75%—-90% of sub-
clinical psychotic manifestations in the general popula-
tion seeming to disappear over time [2]. This has been
proposed to be mainly due to plasticity and develop-
mental changes that occur in childhood and adoles-
cence; However, Raine et al. [72] provided evidence that
counter these assumptions by showing stability of schi-
zotypal traits even in childhood. We are aware, there-
fore, that future longitudinal studies are still required
to attest for the stability of schizotypal traits over years;
and further explore the reasons why schizotypal symp-
toms would change over time [72]. Finally, providing
evidence of scalar, metric, and configural invariance
enables researchers to reliably and confidently compare
the means of the schizotypy construct between sex and
age groups.

Correlates of schizotypal traits in our sample

Regarding sex differences in schizotypal traits and symp-
toms, our findings showed that females displayed sig-
nificantly greater scores in all schizotypy dimensions
(positive, negative and disorganized), above and beyond
other study variables. Data from previous literature was
relatively limited [49] and has led to ambiguous findings.
It has generally been documented that females tend to
have higher levels of positive schizotypy and males tend
to have higher levels of negative schizotypy [25, 31, 34,
40, 73]. Some observations suggest that females seem to
report higher disorganized schizotypy scores [13, 74],
while others concluded that male subjects had a greater
expression of the disorganized factor score [30, 32, 40].
A meta-analysis pooled 44 studies (including 41 003
participants from 12 Western/Eastern countries) on sex
differences in schizotypy, and demonstrated that men
scored higher on the scales of negative schizotypal fea-
tures; while no significant sex differences were found in
the measures of positive schizotypal features [34]. This
meta-analysis also showed that sex differences in Percep-
tual Aberration were larger in studies with nonstudent
and older samples [34], which suggests that including
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Table 5 Bivariate analysis of factors associated with the negative, positive and disorganized factors scores (N=3166)

Variable Negative factor Positive factor Disorganized factor
Mean +SD p Mean +SD P Mean +SD p
Sex <0.001 <0.001 <0.001
Male 9.90+7.58 9.51+749 459+3.71
Female 1211+8.14 1151791 557+4.00
Population <0.001 <0.001 <0.001
High school 457+4.18 4.26+4.38 2.04+2.09
University 15.08+7.09 1444 +6.86 6.99+3.56
Habitation <0.001 <0.001 <0.001
With parents 10.03+£7.96 9.54+7.82 4.60+3.89
With friends 14.95+6.87 14.26 +6.47 7.00+3.39
Alone 14.92+6.93 14.69+6.86 6.80+3.51
Family income (in TD¥) <0.001 <0.001 <0.001
<500 14.66+7.74 13.55+7.63 6.35+3.80
500-1000 1206 £8.11 11.52+7.83 555+3.88
1000-2000 1092+7.97 1045+7.86 5.08+3.98
2000-3000 1040+7.97 9724767 4.78 +£3.86
>3000 10.35+7.49 1025751 489+379
Residency <0.001 <0.001 <0.001
Urban 10.98+7.93 10.52+7.80 5.08+3.91
Rural 1322+828 12224767 595+3.83
Tobacco use <0.001 <0.001 <0.001
No 10.55+7.97 992+7.70 4.78+3.83
Yes 13.35+7.70 13.16+7.61 6.42+391
Alcohol use <0.001 <0.001 <0.001
No 10.39+7.96 9.80+7.72 472+384
Yes 14114743 13.82+7.27 6.76+3.74
Cannabis use <0.001 <0.001 <0.001
No 10914799 1035+7.78 500+391
Yes 13.67 +7.64 1351741 6.53+3.65
Other illegal drug use <0.001 <0.001 <0.001
No 11.09+7.99 1057 +7.80 510+3.91
Yes 1447 +7.29 1410+7.18 702+3.60
Personal psychiatric history other <0.001 <0.001 <0.001
than psychosis
No 9404753 872+726 427 +367
Yes 1594+7.17 15.82+6.76 751351
Family psychiatric history <0.001 <0.001 <0.001
No 11.02+7.96 1049+7.73 509+3.89
Yes 14.26+7.92 13.79+8.19 6.50+3.97

" TD Tunisian Dinar, Numbers in bold indicate significant p-values

only students may partly explain the previously docu-
mented inconsistencies regarding sex. Future research
using nonstudent samples from the general population
are needed to confirm our findings. Other explanations
of the mixed previous findings can also be advanced.
Our findings regarding correlations of schizotypal traits
with sex may be partly explained by the measure used in
our study. Indeed, unlike other measures, the SPQ has

been found to be influenced by higher-order dimensions
of personality (i.e., Neuroticism) [75]; which is, in turn,
consistently found to be highly displayed by females [76].
Furthermore, there is evidence supporting that males
and females may experience different responses to risk
factors of psychosis, including sex-related sociocultural
and biological processes [77]. For example, some authors
explain these differences by the influence of confounding
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Table 6 Multivariable analyses (N=3166)

Unstandardized Beta Standardized Beta p 95% ClI VIF

Model 1: Linear regression taking the negative factor score as the dependent variable

Sex (females vs males*) 1.08 0.07 <0.001 0.63;1.54 112
Population (university vs high school*) 9.50 0.57 <0.001 8.95;10.05 1.58
Habitation (with friends vs parents®) -0.33 -0.02 0.269 -0.91;0.26 1.26
Habitation (alone vs parents*) -0.01 0.001 0.983 -1.18;1.15 1.07
Family income (500-1000 TD vs < 500%) -1.07 -0.06 0.029 -2.02;-0.11 3.70
Family income (1000-2000 TD vs < 500%) -1.74 -0.10 <0.001 -2.68;-0.80 442
Family income (2000-3000 TD vs < 500%) -1.97 -0.10 <0.001 -2.95;-0.99 373
Family income (>3000 TD vs < 500%) -3.20 -0.14 <0.001 -4.24;-2.17 297
Residency (rural vs urban*) 0.18 0.01 0.618 -0.53;0.90 1.11
Tobacco use (yes vs no*) 0.50 0.03 0.119 -0.13;1.13 1.63
Alcohol use (yes vs no*) -0.06 -0.003 0.858 -0.76;0.63 1.88
Cannabis use (yes vs no*) 0.57 0.02 0.162 -0.23;1.36 143
Other illegal drug use (yes vs no*) 0.41 0.01 0.507 -0.80; 1.62 1.23
Personal psychiatric history other than psychosis (yes vs no*) 1.84 0.10 <0.001 1.32;2.37 1.25
Family history of psychiatric illness (yes vs no*) 1.18 0.04 0.008 0.31;2.06 1.03
Model 2: Linear regression taking the positive factor score as the dependent variable
Sex (females vs males¥) 0.97 0.06 <0.001 0.53; 142 1.12
Population (university vs high school®) 8.77 0.54 <0.001 8.23;9.30 1.58
Habitation (with friends vs parents*) -0.32 -0.02 0.271 -0.89;0.25 1.26
Habitation (alone vs parents¥) 0.29 0.01 0617 -0.84; 1.42 1.07
Family income (500-1000 TD vs < 500%) -0.66 -0.04 0.163 -1.59;0.27 3.70
Family income (1000-2000 TD vs < 500%) -1.31 -0.08 0.005 -2.22;-0.40 4.42
Family income (2000-3000 TD vs < 500%) -1.81 -0.10 <0.001 -2.77;-0.86 3.73
Family income (>3000TD vs < 500%) -242 -0.11 <0.001 -343;-141 2.97
Residency (rural vs urban*) -0.24 -0.01 0.503 -0.93; 0.46 1.1
Tobacco use (yes vs no*) 0.92 0.05 0.003 031;1.53 1.63
Alcohol use (yes vs no¥) 0.003 0.001 0.994 -0.67;0.68 1.88
Cannabis use (yes vs no*) 0.75 0.03 0.059 -0.03; 1.52 143
Other illegal drug use (yes vs no*) 0.14 0.003 0.815 -1.03;1.31 123
Personal psychiatric history other than psychosis (yes vs no*) 267 0.15 <0.001 2.16;3.19 1.25
Family history of psychiatric illness (yes vs no*) 1.09 0.03 0.012 0.24;1.94 1.03
Model 3: Linear regression taking the disorganized factor score as the dependent variable
Sex (females vs males*) 0.54 0.07 <0.001 0.31;0.77 112
Population (university vs high school®) 430 0.53 <0.001 4.03;4.58 1.58
Habitation (with friends vs parents®) -0.02 -0.002 0910 -0.31;0.28 1.26
Habitation (alone vs parents*) -0.15 -0.01 0610 -0.74;043 1.07
Family income (500-1000 TD vs < 500%) -0.07 -0.01 0.761 -0.56; 0.41 3.70
Family income (1000-2000 TD vs < 500%) -0.35 -0.04 0.146 -0.82;0.12 442
Family income (2000-3000 TD vs < 500%) -0.53 -0.06 0.035 -1.02;-0.04 373
Family income (>3000 TD vs < 500%) -0.98 -0.09 <0.001 -1.50;-0.46 297
Residency (rural vs urban*) -0.05 -0.004 0.800 -0.41;0.31 1.11
Tobacco use (yes vs no*) 0.50 0.05 0.002 0.18;0.81 1.63
Alcohol use (yes vs no¥) 0.12 0.01 0514 -0.23; 046 1.88
Cannabis use (yes vs no*) 0.26 0.02 0.205 -0.14; 0.66 143
Other illegal drug use (yes vs no*) 0.30 0.02 0.330 -0.30; 0.91 1.23
Personal psychiatric history other than psychosis (yes vs no*) 1.05 0.12 <0.001 0.79;1.31 1.25
Family history of psychiatric illness (yes vs no*) 0.36 0.02 0.109 -0.08; 0.80 1.03

Nagelkerke R? values: model 1 =42.9%; model 2 =43.3%; model 3=40.0%



Fekih-Romdhane et al. BMC Psychiatry (2023) 23:447

factors, such as greater alcohol and cannabis use in males
[78], which often are not adjusted for in research [77].
However, tobacco, alcohol and cannabis use were all
controlled for in our study, which denies this possibil-
ity. Other factors could be reported to a greater extent
among females than males in the general population,
such as mood symptoms [79]; which are also over-repre-
sented in highly schizotypal individuals [20, 21, 80]. It has
also been suggested that schizotypy features do not cor-
relate with psychopathology in the same way across sex
[81]. Future studies should control for these factors when
making sex comparisons across schizotypy features.

Overall, 63.4% of the sample were university students
and scored higher on the positive, negative and disorgan-
ized factor scores. These findings are broadly consistent
with previous meta-analytic evidence that the preva-
lence of attenuated psychotic symptoms are substantially
higher among university students (25.40%) compared
with their high-school counterparts (18.90%) [82]. It is of
note, however, that when investigating the effect of age
on schizotypal traits in non-clinical populations, most
of the previous studies were restricted to adult sam-
ples [30, 40, 42]. For example, a study among Mexican
adults aged 18 to 84 (mean age of 34.58 years) found that
younger participants had higher scores on ideas of refer-
ence, excessive social anxiety, no close friends, and odd
speech than those who were older [68]. Similar findings
have been reported in a study among Turkish individuals
aged 16-90 years (mean age of 30.5 years) [40]. As such,
the generally accepted idea that age is inversely linked to
subclinical expressions of psychosis (e.g., psychotic-like
experiences, schizotypal trait) [25, 83] seem to be driven
by comparisons between young adults and older adults.
Future studies only focusing on the adolescent/young
adult populations and using the same measurement tool
may help clarify the previous non concluding findings
regarding age and schizotypy.

Another important finding of this study was that low-
est family incomes were associated with greater positive,
negative and disorganized schizotypy scores. The largest
amount of research on the association between socio-
economic status and psychosis focused on psychotic
disorders [84—86]. Findings in this regard suggest that
people with unfavorable economic conditions are more
likely to experience social adversities [87, 88], encoun-
ter detrimental stressors and face barriers to resources,
which place them at heightened risk for developing psy-
chosis [89]. Evidence on the positive association between
economic factors and attenuated psychosis has been
recently supported in a study among US undergraduate
and graduate students; where authors found that multi-
ple socioeconomic factors (childhood, current, and pan-
demic-related financial stress and food insecurity) were
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increasingly related to increased odds of experiencing
psychotic symptoms in a dose—response fashion [89].
Another factor that was strongly and significantly asso-
ciated with positive and negative schizotypy scores in our
study was the presence of a personal and/or family his-
tory of psychiatric illness. This result is consistent with
previous evidence stipulating that schizotypal traits are
more prevalent in individuals with a family history of
schizophrenia or other psychotic spectrum diseases [90,
91]. There is substantial evidence that genetic liability to
schizophrenia is present among non-psychotic relatives
of schizophrenia patients [92], and can produce observ-
able “schizophrenia-like” traits in these relatives even in
the absence of frank psychosis [93]. Prior research has,
for example, shown that social interpersonal schizotypal
symptoms were more represented in individuals with a
high family genetic load than those with no family psy-
chiatric illness [93]. Another research found that a famil-
ial risk for developing schizophrenia was associated with
negative schizotypy scores in adolescents [90]. An Ital-
ian study among 1023 high-school students showed that
a family history of psychosis was significantly present in
the “true schizotypal group” compared to the “unusual
subjective experiences” group [91]. The results for disor-
ganization symptoms are however inconclusive [93].
Finally, although we found higher means of posi-
tive, negative and disorganized scores in students who
used tobacco, alcohol, cannabis, and other illegal drugs;
these associations were no longer retained after the
multivariate analysis, except for tobacco use which was
significantly associated with the positive and the dis-
organization factor scores. Data concerning the link
between cannabis use and attenuated psychosis in gen-
eral, and schizotypal features in particular, remain mixed.
Gina et al. [94] found that cannabis use and cannabis
related problems were significantly higher in the highly
schizotypal group. However, these results are still contro-
versial. Another Spanish study involving 15,888 students
found no significant associations between cannabis use
and schizotypal traits [19]. On the other hand, this study
revealed that alcohol users scored higher on social the
disorganization schizotypy dimension; and that cigarette
smokers reported higher average scores in the anhedonia
and social disorganization dimensions than non-smokers
[19]. A 10-year longitudinal study demonstrated that
higher levels of positive schizotypal symptoms were asso-
ciated with increased rates of alcohol use in non-clinical
college students [95]. Esterberg et al. [96] found similar
non-significant differences. Compton et al. [97] found
higher schizotypy levels in early adults (aged 25-29) with
heavier use of alcohol and cannabis. Contrarily, another
study found that alcohol user students did not display
higher scores on positive schizotypy, but had lower
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scores on negative schizotypy [98]. A lack of significant
associations between alcohol use and schizotypal symp-
tomatology has also been highlighted in other clinical
and nonclinical samples (e.g., [99, 100]). More recently,
Dinzeo and Thayasivam [101] found no significant asso-
ciations between schizotypy features (symptoms’ presen-
tation and severity) and substance use (alcohol, cannabis,
amphetamines, cocaine, opioids, sedatives, hallucino-
gens) in US community young adults; albeit zero-order
correlations suggested a link between nicotine use and
disorganized schizotypy. These differences may be partly
explained by wide variations in how substance use is
assessed. Taking cannabis as example, categorizing stu-
dents binary as lifetime users vs. non-users may not allow
for distinguishing different frequency-of-use [102, 103]
and/or potency (i.e., the concentration of THC in canna-
bis) [104] levels, which can be determinant for the risk of
psychosis development [104—109].

Clinical and research implications

Some preliminary implications can be drawn when con-
sidering the pattern of the present findings. A number of
correlates of schizotypy have been identified in our popu-
lation. Specifically, female sex, being a university student,
nicotine use, low family income and having a family/per-
sonal history of psychiatric illness were associated with
more severe schizotypy features. Unlike previous stud-
ies, female and older students scored higher in all three
schizotypy dimensions (positive, negative and disorgan-
ized). The majority of previous research used data in
adult samples of restricted [30, 42] or large [40, 68] age
range; whereas we included students aged 12-35 years,
because the at-risk for psychosis population predomi-
nantly belongs to this age range [110]. As such, one of
the relatively new aspects of our study is the comparison
of schizotypy severity between high-school and univer-
sity student populations. Pending further scrutiny, we
suggest that schizotypal manifestations seem to be less
apparent in early adolescence, and gradually increase to
manifest more clearly later in late adolescence and early
adulthood.

In sum, the present findings support previous observa-
tions that like schizophrenia spectrum disorders, a range
of genetic, demographic, environmental and psycho-
logical factors appear to underpin schizotypal traits and
symptoms [111, 112], thus adding further evidence to
the continuum model of psychosis. More research from
underrepresented regions and countries are still needed
to further identify correlates of schizotypal manifesta-
tions, and clarify the influence of these correlates on
psychosis outcomes. Our study also supported measure-
ment invariance of the Arabic SPQ scores, thus offering
preliminary validity evidence for the factorial equivalence
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of schizotypal traits and symptoms across age and sex.
These findings are highly relevant and essential for
ensuring the clinical utility and applicability of the SPQ
in cross-cultural research, as well as for advancing our
knowledge of the complex phenotypic expression of schi-
zotypal traits from a developmental perspective.

Study limitations

The present findings need to be interpreted with con-
sidering the following limitations. First, because of the
cross-sectional nature of the study, we were only able
to report associations rather than conclude to definitive
temporal or causal relationships. Second, we relied on a
self-report measure to assess schizotypy, which may lead
to overestimated prevalence of schizotypal symptoms
compared with interviewer-based methods. It has been
reported, for example, that self-report methods may be
discordant with clinician ratings in some schizotypy fea-
tures, including interpersonal and disorganization traits;
and are less able to differentiate between non-clinical
high-schizotypal individuals and those with Schizotypal
personality disorder [113]. Future research should con-
sider using both self-report and clinician ratings. Third,
our analytic study was based on the three model factor
of the SPQ; while some recent studies suggested that the
three model factor may not be the best way to interpret
the SPQ [114, 115]. Additional studies in our context
are needed to improve the predictive value of the SPQ.
Fourth, we adopted in our study a three-factor model that
has previously provided a good fit to the data, accounting
for 70.7% of the total variance of the scale in a sample of
university students [50]. This model has also been con-
sidered in other Tunisian studies among university stu-
dents (e.g., [20, 21, 54]). However, we could not perform
the second order CFA using SPSS Amos since the same
suspiciousness items load on 2 factors (negative factor
and positive factor).

Conclusion

This study is among the first to explore the nature and
correlates of schizotypy dimensions in a large sample of
adolescents and young adults recruited in non-clinical
settings from an Arab developing country of the Middle
East and North Africa (MENA) region, Tunisia. Find-
ings preliminarily revealed that all schizotypy dimensions
appear to be more evident in late than early adolescence,
and to be more prominent in females than male stu-
dents. Other correlates of schizotypy have been identi-
fied, namely tobacco use and personal/family history of
psychiatric illness. To date, the etiology of psychosis is
still unknown, and there seems to be a complex inter-
play between psychosis proneness and genetic, demo-
graphic, environmental, and psychological factors. Future
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research should confirm our findings and investigate
the contribution of the identified factors in the develop-
ment of clinical psychosis. Through the current study, we
can also conclude that the Arabic version of the SPQ is
appropriate for measuring and comparing schizotypy
across age and sex in clinical and research settings.

Acknowledgements
The authors would like to thank all participants.

Authors’ contributions

FFR designed the study; MS, RA and AA collected the data; SH carried out the
analysis and interpreted the results; FFR and AH drafted the manuscript; WC
and MC reviewed the paper for intellectual content; all authors reviewed the
final manuscript and gave their consent.

Funding
None.

Availability of data and materials

All data generated or analyzed during this study are not publicly available
due the restrictions from the ethics committee. Reasonable requests can be
addressed to the corresponding author.

Declarations

Ethics approval and consent to participate

Ethics approval for this study was obtained from the ethics committee of the
Razi psychiatric hospital, Manouba, Tunisia. Written informed consent was
obtained from all subjects and/or their parents for study participation. All
methods were performed in accordance with the relevant guidelines and
regulations.

Consent for publication
Not applicable.

Competing interests
The authors have nothing to disclose.

Author details

'The Tunisian Center of Early Intervention in Psychosis, Department of Psychia-
try “Ibn Omrane’, Razi Hospital, 2010 Manouba, Tunisia. 2Faculty of Medi-

cine of Tunis, Tunis El Manar University, Tunis, Tunisia. *School of Medicine

and Medical Sciences, Holy Spirit University of Kaslik, PO. Box 446, Jounieh,
Lebanon. “Psychology Department, College of Humanities, Effat University,
Jeddah 21478, Saudi Arabia. *Applied Science Research Center, Applied Sci-
ence Private University, Amman, Jordan. ®Research Department, Psychiatric
Hospital of the Cross, Jal Eddib, Lebanon.

Received: 10 March 2023 Accepted: 8 June 2023
Published online: 20 June 2023

References

1. Claridge GE: Schizotypy: Implications for illness and health: Oxford
University Press; 1997.

2. Van Os J, Linscott RJ, Myin-Germeys |, Delespaul P, Krabbendam L. A
systematic review and meta-analysis of the psychosis continuum:
evidence for a psychosis proneness—persistence-impairment model of
psychotic disorder. Psychol Med. 2009;39(2):179-95.

3. Debbané M, Barrantes-Vidal N. Schizotypy from a developmental
perspective. Schizophrenia bulletin. 2015;41(suppl_2):5386-95.

4. Debbané M, Eliez S, Badoud D, Conus P, Fliickiger R, Schultze-Lutter F.
Developing psychosis and its risk states through the lens of schizotypy.
Schizophrenia bulletin. 2015;41(suppl_2):5396-407.

5. Kwapil TR, Gross GM, Silvia PJ, Barrantes-Vidal N. Prediction of psychopa-
thology and functional impairment by positive and negative schizotypy

20.

21.

22.

23.

24.

25.

26.

Page 13 of 15

in the Chapmans'ten-year longitudinal study. J Abnorm Psychol.
2013;122(3):807.

Polner B, Faiola E, Urquijo MF, Meyhofer |, Steffens M, Ronai L, Koutsoul-
eris N, Ettinger U. The network structure of schizotypy in the general
population. Eur Arch Psychiatry Clin Neurosci. 2021,271:635-45.
Pedrero EF, Debbané M: Schizotypal traits and psychotic-like experi-
ences during adolescence: An update. Psicothema 2017.

Meehl PE: Schizotaxia, schizotypy, schizophrenia. In: Schizophrenia:
Seven Approaches. edn.: Routledge; 2017: 21-46.

Lenzenweger MF. Schizotypy 17 years on: Psychotic symptoms in
midlife. J Abnorm Psychol. 2021;130(4):399.

Raine A. Schizotypal personality: neurodevelopmental and psychoso-
cial trajectories. Annu Rev Clin Psychol. 2006;2:291-326.

Vollema M, Sitskoorn M, Appels M, Kahn R. Does the Schizotypal
Personality Questionnaire reflect the biological-genetic vulnerability to
schizophrenia? Schizophr Res. 2002;54(1-2):39-45.

Oezgen M, Grant P. Odd and disorganized-comparing the factor
structure of the three major schizotypy inventories. Psychiatry Res.
2018;267:289-95.

Mason O, Claridge G. The Oxford-Liverpool Inventory of Feelings and
Experiences (O-LIFE): further description and extended norms. Schizo-
phr Res. 2006;82(2-3):203-11.

Grant P, Green MJ, Mason OJ. Models of schizotypy: the importance of
conceptual clarity. Schizophrenia bulletin. 2018;44(suppl_2):5556-63.
Debbané M, Badoud D, Balanzin D, Eliez S. Broadly defined risk mental
states during adolescence: disorganization mediates positive schizo-
typal expression. Schizophr Res. 2013;147(1):153-6.

Herndndez LM, Kemp KC, Barrantes-Vidal N, Kwapil TR: Replication of
the associations of positive, negative, and disorganized schizotypy with
interview-assessed symptoms and impairment: Convergence with
previous studies. Personality Disorders: Theory, Research, and Treatment
2023.

Kemp KC, Gross GM, Barrantes-Vidal N, Kwapil TR. Association of posi-
tive, negative, and disorganized schizotypy dimensions with affective
symptoms and experiences. Psychiatry Res. 2018;270:1143-9.

Kemp KC, Bathery AJ, Barrantes-Vidal N, Kwapil TR. Positive, negative,
and disorganized schizotypy predict differential patterns of interview-
rated schizophrenia-spectrum symptoms and impairment. Assessment.
2021;28(1):141-52.

Sanchez-Garcia MdLA, Ortuno-Sierra J, Paino M, Fonseca-Pedrero E:
Relationship between substance use and schizotypal traits in school-
aged adolescents. Adicciones 2021, 33(1).

Fekih-Romdhane F, Jahrami H, Away R, Trabelsi K, Pandi-Perumal SR,
Seeman MV, Hallit S, Cheour M. The relationship between technology
addictions and schizotypal traits: mediating roles of depression, anxiety,
and stress. BMC Psychiatry. 2023;23(1):67.

Fekih-Romdhane F, Away R, Jahrami H, Cheour M: Internet addiction is
associated with psychological distress in highly schizotypal students.
Early Intervention in Psychiatry 2022.

Lam BY, Raine A, Lee T. Effect of theory of mind and peer victimiza-
tion on the schizotypy-aggression relationship. NPJ Schizophr.
2016;2(1):1-6.

Fekih-Romdhane F, Dissem N, Cheour M. How did Tunisian university
students cope with fear of COVID-197 A comparison across schizotypy
features. Pers Individ Dif. 2021;178: 110872.

Cougnard A, Marcelis M, Myin-Germeys |, De Graaf R, Vollebergh W,
Krabbendam L, Lieb R, Wittchen H-U, Henquet C, Spauwen J. Does
normal developmental expression of psychosis combine with environ-
mental risk to cause persistence of psychosis? A psychosis proneness—
persistence model. Psychol Med. 2007;37(4):513-27.

Linscott R, Van Os J. An updated and conservative systematic review
and meta-analysis of epidemiological evidence on psychotic experi-
ences in children and adults: on the pathway from proneness to
persistence to dimensional expression across mental disorders. Psychol
Med. 2013;43(6):1133-49.

Thomas EH, Rossell SL, Tan EJ, Neill E, Van Rheenen TE, Carruthers SP,
Sumner PJ, Louise S, Bozaoglu K, Gurvich C. Do schizotypy dimen-
sions reflect the symptoms of schizophrenia? Aust N Z J Psychiatry.
2019;53(3):236-47.



Fekih-Romdhane et al. BMC Psychiatry

27.

28.

29.

30.

32.

33.

34

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

(2023) 23:447

Thomas EH, Rossell SL, Gurvich C. Gender differences in the correlations
between childhood trauma, schizotypy and negative emotions in non-
clinical individuals. Brain Sci. 2022;12(2):186.

Raine A, Reynolds C, Lencz T, Scerbo A, Triphon N, Kim D. Cognitive-
perceptual, interpersonal, and disorganized features of schizotypal
personality. Schizophr Bull. 1994;20(1):191-201.

Reynolds CA, Raine A, Mellingen K, Venables PH, Mednick SA. Three-
factor model of schizotypal personality: Invariance across culture,
gender, religious affiliation, family adversity, and psychopathology.
Schizophr Bull. 2000;26(3):603-18.

Fossati A, Raine A, Carretta |, Leonardi B, Maffei C. The three-factor
model of schizotypal personality: Invariance across age and gender.
Personality Individ Differ. 2003;35(5):1007-19.

Raine A. Sex differences in schizotypal personality in a nonclinical
population. J Abnorm Psychol. 1992;101(2):361.

Mata I, Mataix-Cols D, Peralta V. Schizotypal Personality Questionnaire-
Brief: factor structure and influence of sex and age in a nonclinical
population. Personality Individ Differ. 2005;38(5):1183-92.
Fonseca-Pedrero E, Lemos-Girdldez S, Muniz J, Garcia-Cueto E,
Campillo-Alvarez A. Schizotypy in adolescence: The role of gender and
age. J Nerv Ment Dis. 2008;196(2):161-5.

Miettunen J, Jdaskeldinen E. Sex differences in Wisconsin Schizotypy
Scales—a meta-analysis. Schizophr Bull. 2010;36(2):347-58.

Tsaousis |, Zouraraki C, Karamaouna P, Karagiannopoulou L, Giakoumaki
SG. The validity of the Schizotypal Personality Questionnaire in a Greek
sample: Tests of measurement invariance and latent mean differences.
Compr Psychiatry. 2015;62:51-62.

Fonseca-Pedrero E, Paino M, Lemos-Giraldez S, Sierra-Baigrie S, Muniz J.
Measurement invariance of the Schizotypal Personality Questionnaire-
Brief across gender and age. Psychiatry Res. 2011;190(2-3):309-15.
Miller LS, Burns SA. Gender differences in schizotypic features in a large
sample of young adults. J Nerv Ment Dis. 1995;183(10):657-61.
Kendler KS, Hewitt J. The structure of self-report schizotypy in twins. J
Pers Disord. 1992;6(1):1-17.

Venables P, Bailes K. The structure of schizotypy, its relation to
subdiagnoses of schizophrenia and to sex and age. Br J Clin Psychol.
1994;33(3):277-94.

Bora E, Baysan Arabaci L. Effect of age and gender on schizotypal
personality traits in the normal population. Psychiatry Clin Neurosci.
2009;63(5):663-9.

Claridge G, McCreery C, Mason O, Bentall R, Boyle G, Slade P, Popplewell
D. The factor structure of 'schizotypal ‘traits: a large replication study. Br J
Clin Psychol. 1996;35(1):103-15.

Badcock JC, Dragovi¢ M. Schizotypal personality in mature adults.
Personality Individ Differ. 2006;40(1):77-85.

Landgraf S, llinykh A, Haller CS, Shemelina O, Cropley D, von Treskow |,
Razumnikova OM, Kutscher T, van der Meer E. Culture makes the differ-
ences: the" creativity-schizotypy" association varies between Germans
and Russians. The International Journal of Creativity and Problem Solv-
ing. 2015;25(1):35-61.

Zhao Z: A Cross-Cultural Comparison of Schizotypy and Social Trait
Judgments. Vanderbilt University; 2016.

Fonseca-Pedrero E, Compton MT, Tone EB, Ortufio-Sierra J, Paino M,
Fumero A, Lemos-Girdldez S. Cross-cultural invariance of the factor
structure of the Schizotypal Personality Questionnaire across Spanish
and American college students. Psychiatry Res. 2014;220(3):1071-6.
Waiisten C, Schlier B, Jaya ES, Fonseca-Pedrero E, Peters E, Verdoux H,
Woodward TS, Ziermans TB, Lincoln TM. Psychotic Experiences and
Related Distress: A Cross-national Comparison and Network Analy-

sis Based on 7141 Participants From 13 Countries. Schizophr Bull.
2018;44(6):1185-94.

Khaled SM, Wilkins SS, Woodruff P. Lifetime prevalence and potential
determinants of psychotic experiences in the general population of
Qatar. Psychol Med. 2020;50(7):1110-20.

Fonseca-Pedrero E, Chan RCK, Debbané M, Cicero D, Zhang LC, Brenner
C, Barkus E, Linscott RJ, Kwapil T, Barrantes-Vidal N, et al. Comparisons
of schizotypal traits across 12 countries: Results from the International
Consortium for Schizotypy Research. Schizophr Res. 2018;199:128-34.
Fonseca-Pedrero E, Ortufio J, Debbané M, Chan RC, Cicero D,

Zhang LC, Brenner C, Barkus E, Linscott RJ, Kwapil T. The network

50.

51.

52.

53.

54,

55.

56.

57.

58.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

Page 14 of 15

structure of schizotypal personality traits. Schizophrenia bulletin.
2018;44(suppl_2):5468-79.

Mohamed AL, Leila G, Faouzia B, Anwar M. Psychometric properties
of the arabic version of the schizotypal personality questionnaire in
Tunisian university students. Tunis Med. 2014,92(5):318-22.

Stefanis NC, Vitoratou S, Ntzoufras I, Smyrnis N, Evdokimidis |, Stefanis
CN. Psychometric properties of the Greek version of the Schizo-
typal Personality Questionnaire (SPQ) in young male obligatory
conscripts: a two years test-retest study. Personality Individ Differ.
2006;41(7):1275-86.

Raine A.The SPQ: a scale for the assessment of schizotypal personal-
ity based on DSM-III-R criteria. Schizophr Bull. 1991;17(4):555-64.
Mohamed Aymen L, Leila G, Faouzia B, Anwar M: Psychometric prop-
erties of the Arabic version of the schizotypal personality question-
naire in Tunisian university students. 2014.

Mundfrom DJ, Shaw DG, Ke TL. Minimum sample size recommenda-
tions for conducting factor analyses. Int J Test. 2005;5(2):159-68.

Lt Hu. Bentler PM: Cutoff criteria for fit indexes in covariance struc-
ture analysis: Conventional criteria versus new alternatives. Struct
Equ Modeling. 1999;6(1):1-55.

Heene M, Hilbert S, Draxler C, Ziegler M, Buhner M. Masking misfit in
confirmatory factor analysis by increasing unique variances: a cau-
tionary note on the usefulness of cutoff values of fit indices. Psychol
Methods. 2011;16(3):319.

Perry JL, Nicholls AR, Clough PJ, Crust L. Assessing model fit:

Caveats and recommendations for confirmatory factor analysis and
exploratory structural equation modeling. Meas Phys Educ Exerc Sci.
2015;19(1):12-21.

Hooper D, Coughlan J, Mullen M: Evaluating model fit: a synthesis

of the structural equation modelling literature. In: 7th European
Conference on research methodology for business and management
studies: 2008; 2008: 195-200.

Cook KF, Kallen MA, Amtmann D. Having a fit: impact of number of
items and distribution of data on traditional criteria for assessing
IRT's unidimensionality assumption. Qual Life Res. 2009;18:447-60.
Chen FF. Sensitivity of goodness of fit indexes to lack of measure-
ment invariance. Struct Equ Modeling. 2007;14(3):464-504.
Vadenberg R, Lance C. A review and synthesis of the measurement in
variance literature: Suggestions, practices, and recommendations for
organizational research. Organ Res Methods. 2000;3:4-70.

Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for test-
ing measurement invariance. Struct Equ Model. 2002;9(2):233-55.
DunnTJ, Baguley T, Brunsden V. From alpha to omega: A practical
solution to the pervasive problem of internal consistency estimation.
Br J Psychol. 2014;105(3):399-412.

McNeish D. Thanks coefficient alpha, we'll take it from here. Psychol
Methods. 2018;23(3):412.

Hair Jr JF, Hult GTM, Ringle CM, Sarstedt M: A primer on partial least
squares structural equation modeling (PLS-SEM): Sage publications;
2021.

James G, Witten D, Hastie T, Tibshirani R: An introduction to statistical
learning: with applications in R: Spinger; 2013.

Ortuno-Sierra J, Badoud D, Knecht F, Paino M, Eliez S, Fonseca-
Pedrero E, Debbané M. Testing measurement invariance of the
Schizotypal Personality Questionnaire-Brief scores across Spanish
and Swiss adolescents. PLoS ONE. 2013;8(12): €82041.

Marrero Quevedo RJ, Fumero Hernédndez A, Gonzélez Villalobos JA,
Hernandez Cabrera JA, Fonseca Pedrero E: Psychometric proper-

ties of the schizotypal personality questionnaire (SPQ) in a Mexican
population: invariance across gender and age. Psicothema 2020.
Wong KK, Freeman D, Hughes C. Suspicious young minds: paranoia
and mistrust in 8-to 14-year-olds in the UK and Hong Kong. Br J
Psychiatry. 2014;205(3):221-9.

Liu J. Wong KK-Y, Dong F, Raine A, Tuvblad C: The Schizotypal Person-
ality Questionnaire-Child (SPQ-C): psychometric properties and rela-
tions to behavioral problems with multi-informant ratings. Psychiatry
Res. 2019;275:204-11.

Venables PH, Raine A. The stability of schizotypy across time and
instruments. Psychiatry Res. 2015;228(3):585-90.



Fekih-Romdhane et al. BMC Psychiatry

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

(2023) 23:447

Raine A, Wong KK, Liu J. The Schizotypal Personality Questionnaire for
Children (SPQ-Q): Factor Structure, Child Abuse, and Family History of
Schizotypy. Schizophr Bull. 2021;47(2):323-31.

Fonseca-Pedrero E, Lemos-Girdldez S, Paino M, Sierra-Baigrie S, Mufiz J.
Phenotypic expression of schizotypal traits in an adolescent population. J
Pers Disord. 2012;26(4):539-50.

Mason O, Claridge G, Jackson M. New scales for the assessment of schizo-
typy. Personality Individ Differ. 1995;18(1):7-13.

Gross GM, Mellin J, Silvia PJ, Barrantes-Vidal N, Kwapil TR. Comparing the
factor structure of the Wisconsin Schizotypy Scales and the Schizotypal
Personality Questionnaire. Personal Disord. 2014;5(4):397-405.

Bergh R, Akrami N, Ekehammar B.The compatibility of personality and social
identity processes: The effect of gender identity on neuroticism. Eur J Pers.
2012;26(3):175-81.

Riecher-Rossler A, Butler S, Kulkarni J. Sex and gender differences in
schizophrenic psychoses—a critical review. Arch Womens Ment Health.
2018;21:627-48.

Ochoa S, Usall J, Cobo J, Labad X, Kulkarni J. Gender differences in schizo-
phrenia and first-episode psychosis: a comprehensive literature review.
Schizophr Res Treatment. 2012,2012: 916198.

Salk RH, Hyde JS, Abramson LY. Gender differences in depression in repre-
sentative national samples: Meta-analyses of diagnoses and symptoms.
Psychol Bull. 2017;143(8):783.

Fekih-Romdhane F, Dissem N, Cheour M. How did Tunisian university
students cope with fear of COVID-19? A comparison across schizotypy
features. Personality Individ Differ. 2021;178: 110872.

Odéhn N, Goulding A. Schizotypy and mental health in women and men
from the general population. Nordic Psychology. 2018;70(3):198-208.
Fekih-Romdhane F, Pandi-Perumal SR, Conus P, Krebs MO, Cheour M,
Seeman MV, Jahrami HA. Prevalence and risk factors of self-reported
psychotic experiences among high school and college students: A sys-
tematic review, meta-analysis, and meta-regression. Acta Psychiatr Scand.
2022;146(6):492-514.

McGrath JJ, Saha S, Al-Hamzawi A, Alonso J, Bromet EJ, Bruffaerts R, Caldas-
de-Almeida JM, Chiu WT, de Jonge P, Fayyad J. Psychotic experiences

in the general population: a cross-national analysis based on 31 261
respondents from 18 countries. JAMA Psychiat. 2015;72(7).697-705.
KwokW.Is there evidence that social class at birth increases risk of psychosis?
A systematic review. Int J Soc Psychiatry. 2014;60(8):801-8.

Sariaslan A, Fazel S, D'onofrio B, Langstrom N, Larsson H, Bergen S, Kuja-
Halkola R, Lichtenstein P. Schizophrenia and subsequent neighborhood
deprivation: revisiting the social drift hypothesis using population, twin
and molecular genetic data. Trans| Psychiatry. 2016;6(5):.e796-e796.
Cantor-Graae E. The contribution of social factors to the development

of schizophrenia: a review of recent findings. The Canadian Journal of
Psychiatry. 2007,52(5):277-86.

Selten J-PVan DerVen E, Rutten BP, Cantor-Graae E. The social defeat hypoth-
esis of schizophrenia: an update. Schizophr Bull. 2013;39(6):1180-6.
Varese F, Smeets F, Drukker M, Lieverse R, Lataster T, Viechtbauer W, Read J,
Van Os J, Bentall RP. Childhood adversities increase the risk of psychosis: a
meta-analysis of patient-control, prospective-and cross-sectional cohort
studies. Schizophr Bull. 2012;38(4):661-71.

Oh H, Nagendra A, Besecker M, Smith L, Koyanagi A, Wang JS. Economic
strain, parental education and psychotic experiences among college stu-
dents in the United States: Findings from the Healthy Minds Study 2020.
Early Interv Psychiatry. 2022;16(7):770-81.

Hans SL, Auerbach JG, Nuechterlein KH, Asarnow RF, Asarnow J, Styr B,
Marcus J. Neurodevelopmental factors associated with schizotypal symp-
toms among adolescents at risk for schizophrenia. Dev Psychopathol.
2009;21(4):1195-210.

Cella M, Serra M, Lai A, Mason O, Sisti D, Rocchi MBL, Preti A, Petretto DR.
Schizotypal traits in adolescents: Links to family history of psychosis and
psychological distress. Eur Psychiatry. 2013;28(4):247-53.

Gottesman Il, Bertelsen A. Confirming unexpressed genotypes for schizo-
phrenia: Risks in the offspring of Fischer’s Danish identical and fraternal
discordant twins. Arch Gen Psychiatry. 1989;46(10):867-72.

Tarbox SI, Pogue-Geile MF. A multivariate perspective on schizotypy and
familial association with schizophrenia: a review. Clin Psychol Rev.
2011;31(7):1169-82.

94.

95.

96.

97.

98.

9.

100.

101.

102.

103.

104.

105.

106.

108.

109.

1.

112

113.

114.

Page 15 of 15

Najolia GM, Buckner JD, Cohen AS. Cannabis use and schizotypy: the role
of social anxiety and other negative affective states. Psychiatry Res.
2012;200(2-3):660-8.

Kwapil TR. A longitudinal study of drug and alcohol use by psychosis-
prone and impulsive-nonconforming individuals. J Abnorm Psychol.
1996;105(1):114.

Esterberg ML, Goulding SM, McClure-Tone EB, Compton MT. Schizotypy and
nicotine, alcohol, and cannabis use in a non-psychiatric sample. Addict
Behav. 2009;34(4):374-9.

Compton MT, Chien VH, Bollini AM. Associations between past alcohol,
cannabis, and cocaine use and current schizotypy among first-degree
relatives of patients with schizophrenia and non-psychiatric controls.
Psychiatr Q. 2009;80:143-54.

Nunn JA, RizzaF, Peters ER. The incidence of schizotypy among cannabis and
alcohol users. J Nerv Ment Dis. 2001;189(11):741-8.

Bornstein RF, Klein DN, Mallon JC, Slater JF. Schizotypal personality disorder
in an outpatient population: Incidence and clinical characteristics. J Clin
Psychol. 1988;44(3):322-5.

Larrison AL, Briand KA, Sereno AB. Nicotine, caffeine, alcohol and schizotypy.
Personality Individ Differ. 1999,27(1):101-8.

DinzeoT)J, Thayasivam U.Schizotypy, lifestyle behaviors,and healthindicators
in a young adult sample. Behav Sci. 2021;11(12):179.

Hoch E, Lorenzetti V. Mapping and mitigating the health risks of legalizing
recreational cannabis use: A call for synergy between research and policy.
World Psychiatry. 2020;19(2):189.

Kraan T, Velthorst E, Koenders L, Zwaart K, Ising HK, van den Berg D, de
Haan L, van der Gaag M. Cannabis use and transition to psychosis in
individuals at ultra-high risk: review and meta-analysis. Psychol Med.
201646(4):673-81.

Di Forti M, Quattrone D, Freeman TP, Tripoli G, Gayer-Anderson C, Quigley
H, Rodriguez V, Jongsma HE, Ferraro L, La Cascia C. The contribution of
cannabis use to variation in the incidence of psychotic disorder across
Europe (EU-GEI): a multicentre case-control study. The Lancet Psychiatry.
2019,6(5):427-36.

Matheson J, Le Foll B. Cannabis legalization and acute harm from high
potency cannabis products: a narrative review and recommendations for
public health. Front Psych. 2020;11: 591979.

Sideli L, Quigley H, La Cascia C, Murray RM. Cannabis use and the risk for
psychosis and affective disorders. J Dual Diagn. 2020;16(1):22-42.

Van der Steur SJ, Batalla A, Bossong MG. Factors moderating the association
between cannabis use and psychosis risk: a systematic review. Brain Sci.
2020;10(2):97.

Fekih-Romdhane F, Hakiri A, Fadhel SB, Cheour M. Cannabis use in subjects at
ultra high risk for psychosis. Presse Med. 2019;48(11 Pt 1):1229-36.
Valmaggia L, Day F, Jones C, Bissoli S, Pugh C, Hall D, Bhattacharyya S, Howes
O, Stone J, Fusar-Poli P. Cannabis use and transition to psychosis in people
at ultra-high risk. Psychol Med. 2014;44(12):2503-12.

Di Luzio M, Pontillo M, Di Vincenzo C, Bellantoni D, Demaria F, Vicari S.
Hallucinations in the child and adolescent “ultra-high risk” population: A
systematic review. Schizophrenia Bulletin Open. 2022;3(1):sgac068.
Linney Y, Murray R, Peters E, MacDonald A, Rijsdijk F, Sham P. A quantita-
tive genetic analysis of schizotypal personality traits. Psychol Med.
2003;33(5):803-16.

MacDonald AW Ill, Pogue-Geile MF, Debski TT, Manuck S. Genetic and
environmental influences on schizotypy: a community-based twin study.
Schizophr Bull. 2001;27(1):47-58.

Chan CC, Bulbena-Cabre A, Rutter S, Benavides C, McClure MM, Calabrese W,
Rosell DR, Koenigsberg HW, Goodman M, New AS, et al. Comparison of
self-report and clinician-rated schizotypal traits in schizotypal personality
disorder and community controls. Schizophr Res. 2019;209:263-8.
Moussa-Tooks AB, Bailey AJ, Bolbecker AR, Viken RJ, O'Donnell BF, Hetrick WP.
Bifactor structure of the schizotypal personality questionnaire across the
schizotypy spectrum. J Pers Disord. 2021,35(4):513-37.

Preti A, Siddi S, Vellante M, Scanu R, Muratore T, Gabrielli M, Tronci D, Masala
C, Petretto DR. Bifactor structure of the schizotypal personality question-
naire (SPQ). Psychiatry Res. 2015;230(3):940-50.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Schizotypal traits in a large sample of high-school and university students from Tunisia: correlates and measurement invariance of the arabic schizotypal personality questionnaire across age and sex
	Abstract 
	Background 
	Method 
	Results 
	Conclusion 

	Introduction
	Rationale and goals of the present study

	Method
	Sample and procedure
	Ethics
	Measures
	The SPQ [52, 53]

	Statistical analysis
	Confirmatory factor analysis
	Sex and age invariance
	Further analyses


	Results
	Sample characteristics
	Confirmatory Factor Analysis of the SPQ- First order
	Composite reliability
	Measurement invariance
	Bivariate analysis
	Multivariable analysis


	Discussion
	Validation of the Arabic SPQ in earlylate adolescents and young adults
	Correlates of schizotypal traits in our sample
	Clinical and research implications
	Study limitations

	Conclusion
	Acknowledgements
	References


