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Abstract

The Wisconsin Schizotypy Scales are one of the most used measuring instruments for the assessment of psychometric risk for psychosis.
The main goal of the present study was to analyze the reliability of the scores and to provide new sources of validity evidence for the brief
version of the Magical Ideation Scale (MIS-B) and the Perceptual Aberration Scale (PAS-B). The final sample was comprised of a total of
1349 university students divided into two subsamples (n1 = 710; M = 19.8 years; n2 = 639; M = 21.2 years). Results show that both
measurement instruments have adequate psychometric properties under Classical Test Theory and Item Response Theory. Internal structure
analysis of MIS-B and PAS-B, through exploratory and confirmatory factor analysis, yielded an essentially one-dimensional solution.
Cronbach’s alpha coefficient for the total score of MIS-B ranged between 0.86 and 0.87, whereas for the PAS-B it ranged between 0.78 and
0.89. A total of 5 items showed a differential functioning for sex. The results indicate that the MIS-B and PAS-B are brief measurement
instruments with adequate psychometric properties for the assessment of the positive dimension of the psychosis phenotype and could be
used as screening tools in the detection of individuals at risk for psychosis in the general population.
© 2014 Elsevier Inc. All rights reserved.
1. Introduction

Schizotypy is a complex construct that is intimately
related at historical, genetic, neurodevelopmental, neuro-
cognitive, social, and psychophysiological levels to psycho-
sis [1–4]. Independent follow-up studies indicate that
individuals from the general population who report schizo-
typal experiences such as hallucinatory experiences and/or
delusional ideation, have a greater risk of transitioning
toward schizophrenia-spectrum disorders [5–10]. However,
it is also true that recent studies indicate the low specificity of
these experiences and that their evolution is limited not only
to the formal diagnosis of psychosis, but also to other mental
disorders (e.g., depression) [11]. Schizotypy dimensions are
also considered a vulnerability indicator on examining
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patients with schizophrenia [12], individuals at high genetic
risk [13] and at clinical high risk for psychosis [14]. In that
regard, schizotypal traits and experiences might represent the
behavioural expression of latent vulnerability for psychotic
disorders [15]. Healthy individuals who report schizotypal
experiences and traits also present emotional, behavioural,
neurocognitive, and/or social deficits [1,16–19] that are
qualitatively similar, but less severe, than those found in
patients with schizophrenia and schizotypal personality
disorder. Moreover, the subclinical expression of the
psychosis phenotype has been associated with the same
risk factors related to psychosis (e.g., cannabis, urbanicity,
trauma) conferring aetiological validity on this construct and
suggesting a possible continuity between clinical and
subclinical psychosis phenotypes [20,21].

The aim of the psychometric high-risk paradigm is the
early detection of individuals at high risk for schizophrenia-
spectrum disorders using their score profile on measurement
instruments. At present, it is considered to be a feasible and
useful strategy which allows a series of advantages with
respect to other assessment methods, as it is a noninvasive
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method of rapid application and easier administration,
scoring and interpretation [7,17]. Moreover, it allows the
study of experiences that are similar to those found in
patients with psychosis while avoiding the confounding
effects frequently found in these individuals (e.g., medica-
tion or stigmatization) [16]. The literature in this field holds
a wide variety of measuring instruments for the assessment
of schizotypy [22]. Among the most widely used are the
Chapman’s Scales or the Wisconsin Schizotypy scales
(WSS). Based largely upon Meehl’s [23] theory of
schizotypy, in the 70s and 80s, the Chapmans and their
colleagues developed different self-report instruments to
assess a broad range of experiential and behavioural features
of schizotypy [24], as a latent personality organization that
harbors the liability for schizophrenia [25,26]. Included in
the Chapman’s scales, we find the Perceptual Aberration
Scale (PAS) [27], Magical Ideation Scale (MIS) [28],
Revised Social Anhedonia Scale (RSAS) [29] and Revised
Physical Anhedonia Scale (RPhA) [30]. The WSS have
shown predictive validity on independent follow-up studies
[7,31,32]; its relationship with at-risk mental states and
psychological constructs [33,34], its ecological validity [35],
its factorial equivalence across cultures [36], sex and age
[37] as well as its adequate psychometric properties have
also been reported [17,22,24].

Recently, Kwapil and collaborators have conducted a
brief version of the WSS (WSS-B) [38,39]. The administra-
tion of the WSS takes more time (166 items), so that the
construction of an abbreviated version of the four WSS
without loss of metric quality can be of great interest from a
clinical and research point of view. The selection of the final
items that make up the WSS-B was carried out rigorously,
and the psychometric properties have been analyzed from the
framework of Classical Test Theory (CTT) and Item
Response Theory (IRT). Differential item functioning
(DIF) was also examined for sex and ethnicity [40]. After
item purification of each of the four scales, it was composed
of 15 items. Those items with high item difficulty, high
discrimination, and low differential item functioning were
retained. The psychometric properties of the WSS-B, and
particularly of the MIS and PAS brief versions (MIS-B;
PAS-B), have been studied previously. Also, using a two-
parameter IRT model, it was shown that the four WSS scales
effectively assess schizotypy at the high end of the latent trait
[38,39].

The previous findings provide preliminary validity of the
WSS-B scores. However, it would be interesting to conduct
further studies that measure the quality of theses scales on
new samples of interest; for example, the analysis of the
internal structure of the MIS-B or PAS-B at the item level.
Moreover, the detection of these types of individuals at risk
for psychosis, whether in clinical or educational settings,
requires having adequate measurement instruments that
allow us to make solid and well-founded decisions based
on the data. Within this research context, the main goal of
the present study was to provide new sources of validity
evidence of the MIS-B and PAS-B in two samples of non-
clinical young adults. In this sense, we can examine the
internal structure of the PAS and the MIS brief versions
through exploratory and confirmatory factor analysis. We
then study the reliability of the scores. We also examine the
psychometric properties of the MIS-B and the PAS-B scores
using modern measurement models such as IRT and DIF
by sex. This allows us to understand the phenotypic ex-
pression of the positive dimension of schizotypy in non-
clinical populations.
2. Method

2.1. Participants

Participants came from two independent incidental
samples of the non-clinical general population. The first
subsample was composed of 710 college students from
different degree courses at the University of Oviedo
(Education, Criminology, Psychology, Medicine, Speech
Therapy, IT, Economics and Physiotherapy). The sample
was made up of 172 men (24.1%) and 539 women (75.9%).
The mean age of the participants was 19.8 years (SD = 1.9),
with a range of 17–27. The mean years of education were
16.3 (SD = 1.9). Data from this sample have been used in a
previous study [37]. The second subsample was composed of
a total of 639 college students from different degree courses
at the University of Oviedo (Education, Psychology, Speech
Therapy, Economics and Physiotherapy) and the University
of La Rioja (Education). This sample was made up of 117
men (18.3%) and 522 women (81.7%). The mean age of
the participants was 21.4 years (SD = 2.8), with a range of
17–30. The mean years of education were 18.1 (SD = 2.9).
With regard to marital status, 58.8%were single, 37.4% lived
in common-law relationships, 2.7%were married, 0.3% were
divorced, and 0.8% did not report their status. With regard
to employment status, 85.6% were not working and 14.4%
were working. Thirty-three percent of this sample reported
having a first-degree relative with antecedents of some other
psychological disorder. Comparison between subsamples
showed statistically significant differences according to age
(t = −11.07; p b .001), but not according to sex (χ2 = 6.68,
p = .10).
2.2. Instruments

Magical Ideation Scale-Brief (MIS-B) [28]. It is a self-
report scale used for the assessment of superstitious and
magical beliefs and thoughts as well as for the capacity of
mind reading or thought broadcasting. It is composed of 15
items in a dichotomous True/False format. In the present
work, we used the version adapted and validated for the
Spanish context [41,42]. This adaptation was made in line
with the international guidelines for the translation and
adaptation of tests [43,44].
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Perceptual Aberration Scale – Brief (PAS-B) [27]. The
PAS-B has been used for the assessment of perceptual
distortions associated with body image. It is composed of 15
items in a dichotomous True/False format. In the present
work, we used the Spanish version [41,42] according to the
international guidelines for test translation and adaptation
[43,44].

Infrequency Scale [45]. It consists of 13 items in a
dichotomous True/False format (e.g. “Driving from New
York to San Francisco is generally faster than flying between
these cities”). The objective is to detect those participants
who respond randomly, pseudorandomly or dishonestly to
the measuring instruments. This way, those subjects with
three or more randomly answered items were eliminated
from the final sample. In the present study, we used the
version adapted and validated for the Spanish young adult
population [41,42].

2.3. Procedure

Administration of the measurement instruments was
carried out in groups of 10–50 students during normal
lecture hours and in a room with the appropriate conditions.
The study was presented to the participants as a research
project on diverse personality traits. It was stressed that their
participation was voluntary and they were given assurances
of the confidentiality of their responses. They received no
type of incentive for taking part. Administration of the
measurement instruments was always under the supervision
of a researcher. This study is part of a broader research
initiative on early detection and intervention in the context of
psychological disorders in early adulthood and the analysis
of psychopathological and personality variables.

2.4. Data analysis

First, we calculated the descriptive statistics for the MIS-
B and the PAS-B for each subsample. Second, in the first
subsample we analyzed the internal structure of the MIS-B
and the PAS-B scores by means of exploratory factor
analysis based on the tetrachoric correlation matrix. The
procedure employed for determining the number of factors
was optimal implementation of Parallel Analysis [46]. This
procedure is an implementation of Parallel Analysis where it
is computed based on the same type of correlation matrix
(i.e., Pearson or polychoric correlation) and the same type of
underlying dimensions (i.e., factors) as defined for the whole
analysis. The method for factor extraction was Unweighted
Least Squares with Promin rotation. Next, in the second
subsample, confirmatory factor analysis at the item level was
conducted for the MIS-B, the PAS-B, and for both
measurement instruments together. We used the weighted
least squares means and variance adjusted (WLSMV)
estimator. The goodness-of-fit indices employed were: the
Satorra-Bentler scaled (χ2), the Comparative Fit Index
(CFI), the Tucker-Lewis Index (TLI), the Root Mean Square
Error of Approximation (RMSEA) andWeighted Root Mean
Square Residual (WRMR). To achieve a good fit of the data
to the model, the values of the CFI and the TLI should be
over 0.95 and the RMSEA and WRMR values should be
under 0.08 for a reasonable fit and under 0.05 for a good fit
[47,48].

Third, the psychometric properties of the items were
estimated, under an IRT framework. IRT is a complementary
psychometric model and offers many advantages over CTT
[49,50]. The two parameter logistic model (2PL) [51] was
used. The θ (theta) value represents participants’ scores on
the latent construct (schizotypy), parameter a (or slope) is
related to the item’s discriminative power and parameter b
(or location) to item threshold or difficulty level. A steeper
slope indicates a closer relationship to the construct and
therefore a more discriminating item. The larger the location
parameter, the more of the measured construct a respondent
must have to endorse that item [52]. The θ values are
expressed in an ordinal scale, where values usually range
from −3 to +3. Moreover, through IRT, an Item Character-
istic Curve (ICC) is constructed for each item. This curve, or
trace line, reflects the probability of the person’s response to
each item and his/her level on the latent construct (e.g.,
schizotypy) measured by the scale. Furthermore, IRT allows
us to estimate the contribution each item makes to the
assessment for each level of the latent construct: the
information function. The inverse of the square root of the
information function is equivalent to the standard error of
measurement with respect to θ.

Fourth, we estimated the reliability of the scores via
Cronbach’s Alpha. Finally, we examined the Differential
Item Functioning (DIF) by sex. DIF results when examinees
from different groups show differing probabilities of success
on (or endorsing) the item after matching for the underlying
ability the item is intended to measure. The Mantel-Haenszel
procedure is among the most widely used for evaluating
DIF, given its simplicity of calculation and interpretation. In
the present study, we employed the Generalized Mantel-
Haenszel test (GMH) [53], specifically the Generalized
Ordinal MH statistic (1) -QGMH(1)-. The statistical
significance level was set at 0.01. For the data analysis, we
used SPSS 15.0 [54], FACTOR 9.2 [55], Mplus 5.2 [56] and
GHMDIF [57].
3. Results

3.1. Descriptive statistics of the scales and items

In the first subsample, the MIS-B mean score was 2.15
(SD = 2.29; range 0–11) whereas that of the PAS-B was
1.37 (SD = 2.07; range 0–11). For the first subsample, the
values for percentiles 25, 50, 75 and 90 were 0, 1, 3 and 5 for
the MIS-B and 0, 0, 2 and 4 for the PAS-B. In the second
subsample, the MIS-B mean score was 1.99 (SD = 2.13;
range 0–12) whereas that of the PAS-B was 0.83 (SD =
1.57; range 0–13). For the second subsample the values for
percentiles 25, 50, 75 and 90 were 0, 1, 3 and 5 for the MIS-



Table 1
Descriptive statistics and factorial loadings for the Magical Ideation Scale-
brief and Perceptual Aberration Scale-brief (subsample 1).

M SD Skewness Kurtosis EFA Communality

MIS-B
1 0.25 0.43 1.18 −0.61 0.64 0.41
2 0.26 0.44 1.09 −0.81 0.59 0.35
3 0.14 0.34 2.14 2.58 0.44 0.19
4 0.08 0.27 3.06 7.39 0.64 0.41
5 0.15 0.36 1.93 1.72 0.45 0.20
6 0.25 0.44 1.13 −0.73 0.68 0.46
7 0.16 0.37 1.83 1.33 0.60 0.36
8 0.14 0.34 2.12 2.50 0.47 0.22
9 0.13 0.34 2.17 2.73 0.55 0.30
10 0.15 0.35 2.02 2.09 0.44 0.19
11 0.15 0.36 1.94 1.77 0.40 0.16
12 0.04 0.20 4.56 18.85 0.56 0.32
13 0.06 0.23 3.86 12.91 0.57 0.33
14 0.11 0.32 2.48 4.15 0.53 0.28
15 0.09 0.28 2.96 6.79 0.60 0.36

PAS-B
1 0.07 0.26 3.28 8.80 0.58 0.34
2 0.02 0.13 7.51 54.58 0.46 0.21
3 0.23 0.42 1.32 −0.27 0.32 0.10
4 0.14 0.35 2.07 2.29 0.75 0.57
5 0.11 0.32 2.48 4.15 0.54 0.29
6 0.05 0.22 4.10 14.89 0.46 0.21
7 0.07 0.26 3.32 9.07 0.56 0.31
8 0.08 0.27 3.13 7.83 0.65 0.47
9 0.12 0.32 2.39 3.72 0.27 0.07
10 0.03 0.18 5.17 24.80 0.55 0.30
11 0.07 0.26 3.24 8.55 0.50 0.25
12 0.13 0.34 2.23 2.98 0.41 0.17
13 0.13 0.33 2.27 3.15 0.57 0.32
14 0.07 0.25 3.50 10.26 0.67 0.45
15 0.06 0.24 3.59 10.93 0.69 0.47

able 2
escriptive statistic, standardized factor loadings and IRT estimated
arameters (2PL model) for the Magical Ideation Scale-brief and
erceptual Aberration Scale-brief (subsample 2).

M SD Skewness Kurtosis CFA IRT

IS-B λx a b
1 0.09 0.28 2.92 6.57 0.57 0.81 2.19
2 0.10 0.30 2.73 5.47 0.56 0.73 2.23
3 0.13 0.34 2.23 2.97 0.53 0.71 1.97
4 0.08 0.26 3.23 8.47 0.59 0.87 2.24
5 0.25 0.43 1.17 −0.65 0.47 0.48 1.55
6 0.15 0.36 1.95 1.79 0.64 0.89 1.56
7 0.15 0.36 1.91 1.66 0.60 0.80 1.64
8 0.14 0.35 2.03 2.14 0.52 0.67 1.92
9 0.13 0.33 2.25 3.07 0.61 0.84 1.79
10 0.17 0.38 1.73 0.98 0.56 0.74 1.59
11 0.15 0.35 2.02 2.07 0.22 0.24 4.45
12 0.05 0.22 4.21 15.80 0.64 0.96 2.45
13 0.08 0.27 3.07 7.45 0.65 0.96 2.06
14 0.22 0.42 1.35 −0.18 0.41 0.50 1.69
15 0.11 0.31 2.53 4.43 0.49 0.60 2.43
AS-B
1 0.05 0.21 4.29 16.49 0.65 0.84 2.67
2 0.01 0.08 12.55 15.98 0.56 1.16 3.43
3 0.04 0.19 4.99 23.01 0.68 1.04 2.55
4 0.10 0.30 2.73 5.47 0.85 1.87 1.50
5 0.05 0.21 4.29 16.49 0.68 1.71 1.94
6 0.03 0.17 5.55 28.90 0.68 1.12 2.58
7 0.05 0.23 3.92 13.43 0.69 1.57 1.91
8 0.18 0.38 1.68 0.84 0.73 1.15 1.24
9 0.04 0.19 4.77 20.77 0.60 0.78 2.95
10 0.02 0.13 7.44 53.54 0.66 1.15 2.88
11 0.05 0.22 4.14 15.15 0.73 1.25 2.13
12 0.10 0.30 2.67 5.15 0.50 0.77 2.14
13 0.04 0.20 4.56 18.87 0.69 1.26 2.23
14 0.06 0.23 3.86 12.92 0.77 1.38 1.98
15 0.03 0.17 5.55 28.90 0.80 1.36 2.36

x = standardized coefficients. All standardized loadings were statistically
significant (p b 0.01). a = discrimination parameter; b = location parameter.
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B and 0, 0, 1 and 3 for the PAS-B. The descriptive statistics
for the items on both measurement instruments are
presented in Tables 1 and 2. Pearson’s correlation between
the MIS-B and the PAS-B in the first subsample was 0.52
(p b 0.01) and in the second subsample it was 0.51
(p b 0.01).

3.2. Exploratory factor analysis (EFA)

An EFA was conducted at the item level for the MIS-B
and the PAS-B. For MIS-B, the Kaiser-Meyer-Olkin (KMO)
was 0.77, and the Bartlett’s statistic was 1062.0 (p b 0.001).
The procedure for determining the number of dimensions
suggested the extraction of one factor. The first factor
explained 34.75% of the variance (eigenvalue 5.21). The
estimated factor loadings and the communality are shown in
Table 1. Also, we conducted an EFA for the PAS-B items.
The KMO test was 0.77, and the Bartlett’s statistic was
2011.6 (p b 0.001). The procedure for determining the
number of dimensions suggested the extraction of one factor.
The first factor explained 34.14% of the variance (eigenvalue
5.12). The estimated factor loadings and the communality
are shown in Table 1.
3.3. Confirmatory factor analysis (CFA)

A CFA was conducted in the second subsample. First, a
one-dimensional hypothetic model was tested for the MIS-B
and the PAS-B separately. Second, the one-dimensional
model for both scales and the two-dimensional model for the
30 items that comprised the MIS-B and the PAS-B were
tested. Goodness-of-fit indices for the one-dimensional
model of the MIS-B were: χ 2 = 85.18, df = 58;
p b 0.001; CFI = 0.95; TLI = 0.96; RMSEA = 0.03;
WRMR = 0.94. The standardized factor loadings are
shown in Table 2. The goodness-of-fit indices for the one-
dimensional model of the PAS-B were: χ2 = 102.93; df =
27; p b 0.001; CFI = 0.83; TLI = 0.88; RMSEA = 0.06;
WRMR = 1.45. Goodness-of-fit indices for this hypothe-
sized dimensional model were not adequate, given that the
overlap in the content of the items allowed for the correlation
between error-terms for items 1 and 9, as well as items 5 and
7. Goodness-of-fit indices for the re-specified dimensional
model were: χ2 = 56.61; df = 26; p b 0.001; CFI = 0.93;
T
D
p
P

M

P

λ
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TLI = 0.95; RMSEA = 0.04; WRMR = 1.01. Standardized
factor loadings for this model are shown in Table 2.
Goodness-of-fit indices resulting from the CFA for the one-
dimensional model (general dimension of positive schizo-
typy) taking together MIS-B and PAS-B scores were: χ2 =
153.67; df = 70; p b 0.001; CFI = 0.87; TLI = 0.90;
RMSEA = 0.04; WRMR = 1.24. Whereas, goodness-of-fit
indices for the two-dimensional model (two schizotypy
factors: magical ideation and perceptual aberration) were:
χ2 = 139.69; df = 69; p b 0.001; CFI = 0.89; TLI = 0.91;
RMSEA = 0.04; WRMR = 1.19. For this hypothetical
dimensional model, the correlation between latent factors
was 0.79 (p b 0.01)

3.4. IRT: parameter calibration

Table 2 shows the two estimated parameters correspond-
ing to the 2PL model. The interpretation of parameter a
values is the following: very low 0.01–0.34, low 0.35–0.64,
moderate 0.65–1.34, high 1.35–1.69, and very high N1.70.
The b parameter values range from −3 to +3. Values over 2.0
indicate high difficulty. For example, within the 2PL model,
it can be observed that the items of the MIS-B with the
greatest level of discrimination parameter were items 12 and
13, whereas the item with the greatest location parameter was
item 13. For the PAS-B, the highest level of discrimination
parameter was item 4. The item with the greatest location
parameter was item 2. For the MIS-B and the PAS-B, items
showed high b estimated parameters, displaying high
difficulty (N+2).

3.5. Estimation of reliability of the PAS-B and the
MIS-B scores

From the CTT perspective, Cronbach’s alpha coefficient
for the MIS-B in the first subsample was 0.87 and for the
PAS-B it was 0.89. In the second subsample, Cronbach’s
alpha coefficient was 0.86 and 0.78, respectively. According
to IRT, the study of measurement precision indicated that
both functions provide optimal estimations in those young
Fig. 1. Information function for Magical
adults with high latent-trait values (schizotypy) (see Figs. 1
and 2). The information function of the MIS-B and the
PAS-B items provides maximum information at +2 level of
psychosis-proneness or positive schizotypy.

3.6. Analysis of differential item functioning (DIF) by sex

DIF for sex showed that 3 items of the MIS-B (2, 6 and 8)
in the first subsample, and 2 items (8 and 14) in the second
subsample displayed differential item functioning by sex. On
the other hand, DIF by sex was not found for the PAS-B.
4. Discussion and conclusions

The main goal of this work was to study the psychometric
properties of the positive psychosis phenotype through the
Magical Ideation Scale brief version (MIS-B) and the
Perceptual Aberration Scale brief version (PAS-B) in two
samples of college students. For this purpose, we examined
the internal structure of the MIS-B and the PAS-B through
exploratory and confirmatory factor analyses, and analyzed
the reliability of the scores. We also examined the
psychometric characteristics of the MIS-B and the PAS-B
using modern measurement models such as Item Response
Theory (IRT) and Differential Item Functioning (DIF) by
sex. The results indicate that the MIS-B and the PAS-B are
brief measurement instruments with adequate psychometric
properties for the assessment of the positive dimension of
the psychosis phenotype.

Analysis of the internal structure, conducted through
exploratory factor analysis in the MIS-B and the PAS-B,
yielded an essentially one-dimensional structure in both
scales. For the MIS-B, goodness-of-fit indices resulting from
the hypothesized one-dimensional model were adequate.
Goodness-of-fit indices for the PAS-B failed to reach the
recommended cut points when the one-dimensional model
was tested; nevertheless, when the correlation between error
terms was allowed, the goodness-of-fit indices for this
Ideation Scale-brief (subsample 2).



Fig. 2. Information function for Perceptual Aberration Scale–brief (subsample 2).
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hypothesized model were satisfactory. These results cannot
be compared to other investigations given that no previous
studies examining the dimensional structure at the item level
of these brief versions have been found. In prior research,
it is common to find the assumption that these measure-
ment instruments are one-dimensional; however, this
hypothesis needs empirical support. For example, Fonseca-
Pedrero et al. [41] found that the MIS and PAS scales in their
original versions, displayed an essentially one-dimensional
structure. Furthermore, previous work utilizes a total score
based upon the sum of items from the MIS and the PAS,
which is named the positive dimension of schizotypy [17]. In
this sense, it is interesting to analyze whether it is possible
to make a composite score with both brief scales. Results
showed that the one-dimensional and the two-dimensional
models displayed similar goodness-of-fit indices, being a
bit better in the two-dimensional model. In both cases,
goodness-of-fit indices were in the recommended cut points
according to prior literature [47,48]. In addition, it is
important to highlight that correlation between the two
factors in the two-dimensional model was high (0.79),
showing a high overlap. Due to the fact that standardized
factor loadings in the two hypothetical models were
statistically significant, and considering the parsimony
criterion, construction of a total score (positive schizotypy)
with the MIS-B and the PAS-B scores might be adequate
and supported empirically. Moreover, the construction of a
composite total score could be supported by the Pearson’s
correlation value found between the PAS-B and the MIS-B,
which ranged from 0.51 to 0.52, and is similar to the 0.60
value found in previous studies [38,39].

According to IRT, the estimation of the items of the
parameters allows us to examine those items that were more
discriminative and more difficult to be answered in the MIS-
B and PAS-B. Results show that a parameter values
estimated are not high, which is not the case in b parameters.
These data are similar to previous studies conducted with the
WSS [40], the PDI-21 and the MIS [58]. The analysis of the
psychometric properties of the items, in regard to the new
psychometric models, allows us to improve our understand-
ing of the latent construct. Psychometric advances allow the
incorporation of new applications in the development of
measuring instruments for the detection of participants at
risk for psychosis according to their level on the latent trait
(at risk mental state, psychosis proneness or psychosis
phenotype). For example, for a group of people at “low risk”
for psychosis, a set of items of moderate difficulty could be
presented to evaluate the lower or middle latent trait, while
for another group of individuals, such as those at ultra high
risk, items of greater difficulty that measured the elevated
latent trait more accurately would be more appropriate. In
addition, other applications that are derived from IRT, such
as computerized adaptive testing, are extremely interesting.
Since the study of the psychosis phenotype is a very relevant
issue on an international level, and considering that there
are some issues of controversy and debate (e.g. attenuated
psychosis syndrome), it would be interesting to incorpo-
rate these advances in applied research with the aim of
improving strategies in early detection, identification, inter-
vention and monitoring.

The Cronbach’s alpha coefficient for the total score of
the MIS-B was between 0.86 and 0.87, whereas that for the
PAS-B was between 0.78 and 0.89. Values found in this
study are appropriate, indicating that the instruments are
properly measuring the construct. Previous studies have
found similar reliability values. For example, Cross et al.
[38] with two university samples (n = 6137, n = 2171),
found that the reliability values for the MIS-B varied
between 0.75 and 0.86, and between 0.84 and 0.95 for the
PAS-B. In relation to the reliability estimation, according to
IRT, scales provide more information at the high end of the
latent construct. This result is interesting as individuals with
high scores on the latent trait obtain more precise estimations
and with more information compared to those who obtain
low scores on the trait. Similar results have been found when
the information functions are analyzed with the WSS in

,DanaInfo=ac.els-cdn.com+image


705E. Fonseca-Pedrero et al. / Comprehensive Psychiatry 55 (2014) 699–707
young adults [40] or with the MIS in non-clinical adolescents
[58]. These data suggest that the short versions of the MIS
and the PAS measure with precision the positive dimension
of schizotypy, without losing quality in the estimation of
reliability as compared with the original version of the WSS.

Analysis of DIF revealed that five (three items in the first
subsample and two items in the second subsample) of the
MIS-B items functioned differentially according to partici-
pants’ sex; nevertheless, no item of the PAS-B showed DIF
by sex. Previous research has found that between 23% and
60% of the WSS items showed DIF by sex and ethnicity
[40]. Similar results have been found when measuring
instruments are administered in order to assess schizotypal
traits in non-clinical adolescents [59]. Although these data
are preliminary, and future studies must replicate these
findings, it is worth mentioning that the presence of DIF does
not guarantee equity in the measurement process (no real
differences in the traits intended to be measured), so that
some consideration of ethical and legal aspects is relevant
[60] (e.g., the appropriateness of selecting at-risk individuals
for psychosis based on their scores). Likewise, it is advisable
for DIF analyses to be incorporated as routine practice in
statistical analyses on instruments for assessing the psycho-
sis phenotype (clinical and subclinical).

The results of this research study should be interpreted in
the light of the following limitations. First, the sample
characteristics (college students and predominantly women)
preclude the generalization of the results to other populations
of interest. Second, given the problems inherent in any type
of study based on self-reports, it would have been useful to
employ reports from external informants (e.g., interview).
Third, the administration of these types of self-reports is
usually associated with stigma [61]. Fourth, only the positive
dimension of schizotypy has been assessed in this study. It is
interesting to consider that the schizotypy construct is also
composed of the Negative and the Disorganization di-
mensions. In addition, these dimensions must be located
within a bio-psychosocial model that takes into account
other factors (e.g., genetic, environmental) when explaining
the transition toward a clinical disorder and the need of
treatment. Finally, it should be borne in mind that this study
was of a cross-sectional nature, so that we cannot make
cause-effect inferences.

The results found in this work are preliminary and provide
new evidence of the internal structure of the MIS-B and the
PAS-B scores. Future studies should examine the psycho-
metric properties of the MIS-B and the PAS-B in other
samples (e.g., ultra high risk) [62]. These psychometric
properties should also be considered in the context of the
analysis of measurement invariance across cultures. Like-
wise, it would be interesting to determine the predictive
validity (sensitivity and specificity) of the MIS-B and the
PAS-B scores in independent longitudinal studies and to
take into account the preoccupation, conviction and stress
associated to these experiences and traits [63] in the detection
of individuals at risk for psychotic disorders.
Acknowledgment

We thank Diane C. Gooding for the comments on drafts
of this manuscript. This research was funded by the Spanish
Ministry of Science and Innovation (MICINN) and by the
Instituto Carlos III, Center for Biomedical Research in the
Mental Health Network (CIBERSAM). Project references:
PSI 2011–28638, PSI 2011–23818.
References

[1] Raine A. Schizotypal personality: neurodevelopmental and psychosocial
trajectories. Annu Rev Clin Psychol 2006;2:291-326.

[2] Lenzenweger MF. Schizotypy and schizophrenia: The view from
experimental psychopathology. New York: Guilford Press; 2010.

[3] Kwapil TR, Barrantes-Vidal N. Schizotypal Personality Disorder:
An Integrative Review. In: Widiger TA, editor. The Oxford Handbook
of Personality Disorders (pp. 437-477). New York: Oxford University
Press; 2013.

[4] Nelson MT, Seal ML, Pantelis C, Phillips LJ. Evidence of a
dimensional relationship between schizotypy and schizophrenia: a
systematic review. Neurosci Biobehav Rev 2013;37:317-27.

[5] Poulton R, Caspi A, Moffitt TE, Cannon M, Murray R, Harrington H.
Children’s self-reported psychotic symptoms and adult schizophreni-
form disorder: a 15-year longitudinal study. Arch Gen Psychiatry
2000;57:1053-8.

[6] Welham J, Scott J, Williams G, Najman J, Bor W, O’Callaghan M,
et al. Emotional and behavioural antecedents of young adults who
screen positive for non-affective psychosis: a 21-year birth cohort
study. Psychol Med 2009;39:625-34.

[7] Gooding DC, Tallent KA, Matts CW. Clinical status of at-risk
individuals 5 years later: Further validation of the psychometric high-
risk strategy. J Abnorm Psychol 2005;114(1):170-5.

[8] Werbeloff N, Drukker M, Dohrenwend BP, Levav I, Yoffe R, van Os J,
et al. Self-reported attenuated psychotic symptoms as forerunners of
severe mental disorders later in life. Arch Gen Psychiatry 2012;69:
467-75.

[9] Kaymaz N, Drukker M, Lieb R,Wittchen HU,Werbeloff N,Weiser M,
et al. Do subthreshold psychotic experiences predict clinical outcomes
in unselected non-help-seeking population-based samples? A system-
atic review and meta-analysis, enriched with new results. Psychol Med
2012;20:1-15.

[10] Dominguez MG, Wichers M, Lieb R, Wittchen H-U, van Os J.
Evidence that onset of clinical psychosis is an outcome of
progressively more persistent subclinical psychotic experiences: An
8-Year Cohort Study. Schizophr Bull 2011;37:84-93.

[11] Fisher HL, Caspi A, Poulton R, Meier MH, Houts R, Harrington R,
et al. Specificity of childhood psychotic symptoms for predicting
schizophrenia by 38 years of age: a birth cohort study. Psychol Med
2013;43(10):2077-86.

[12] Horan WP, Reise SP, Subotnik KL, Ventura J, Nuechterlein KH. The
validity of Psychosis Proneness Scales as vulnerability indicators in
recent-onset schizophrenia patients. Schizophr Res 2008;100:224-36.

[13] Shah J, Eack SM, Montrose DM, Tandon N, Miewald JM, Prasad KM,
et al. Multivariate prediction of emerging psychosis in adolescents at
high risk for schizophrenia. Schizophr Res 2012;141:189-96.

[14] Morrison AP, French P, Lewis S, Roberts M, Raja S, Neil S, et al.
Psychological factors in people at ultra-high risk of psychosis:
Comparison with non-patients and associations with symptoms.
Psychol Med 2006;36:1395-404.

[15] van Os J, Linscott RJ, Myin-Germeys I, 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;39:179-95.



706 E. Fonseca-Pedrero et al. / Comprehensive Psychiatry 55 (2014) 699–707
[16] Fonseca-Pedrero E, Santarén-Rosell M, Paino M, Lemos Giraldez S.
Cluster A maladaptive personality patterns in a non-clinical adolescent
population. Psicothema 2013;25:171-8.

[17] Kwapil TR, Barrantes Vidal N, Silvia PJ. The dimensional structure of
the Wisconsin schizotypy scales: Factor identification and construct
validity. Schizophr Bull 2008;34:444-57.

[18] Horan WP, Blanchard JJ, Clark LA, Green MF. Affective traits in
schizophrenia and schizotypy. Schizophr Bull 2008;34:856-74.

[19] Debbané M, Badoud D, Balanzin D, Eliez S. Broadly defined risk
mental states during adolescence: Disorganization mediates positive
schizotypal expression. Schizophr Res 2013;147:153-6.

[20] Kelleher I, Cannon M. Psychotic-like experiences in the general
population: characterizing a high-risk group for psychosis. Psychol
Med 2011;41:1-6.

[21] Linscott RJ, 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.

[22] Fonseca-Pedrero E, Paino M, Lemos-Giráldez S, García-Cueto E,
Campillo-Álvarez A, Villazón-García U, et al. Schizotypy assessment:
State of the art and future prospects. Int J Clin Health Psychol
2008;8:577-93.

[23] Meehl PE. Schizotaxia, schizotypy, schizophrenia. Am Psychol 1962;
17(12):827-38.

[24] Chapman JP, Chapman LJ, Kwapil TR. Scales for the measurement
of schizotypy. In: Raine A, Lencz T, & Mednick SA, editors.
Schizotypal Personality. New York: Cambridge University Press;
1995. pp. 79-106.

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

[26] Lenzenweger MF. Schizotaxia, Schizotypy, and Schizophrenia: Paul
E. Meehl's blueprint for the experimental psychopathology and
genetics of Schizophrenia. J Abnorm Psychol 2006;115(2):195-200.

[27] Chapman LJ, Chapman JP, Rawlin ML. Body-image aberration in
schizophrenia. J Abnorm Psychol 1978;87:399-407.

[28] Eckblad M, Chapman LJ. Magical ideation as an indicator of
schizotypy. J Consult Clin Psychol 1983;51(2):215-25.

[29] Eckblad M, Chapman LJ, Chapman JP, Mishlove M. The Revised
Social Anhedonia Scale.Unpublished manuscript, University of
Wisconsin - Madison. 1982.

[30] Chapman JP, Chapman LJ, Raulin ML. Scales for physical and social
anhedonia. J Abnorm Psychol 1976;87:374-82.

[31] Chapman JP, Chapman LJ, Raulin ML, Eckblad M. Putatively
psychosis-prone subjects 10 years later. J Abnorm Psychol 1994;87:
399-407.

[32] Miettunen J, Veijola J, Isohanni M, Paunio T, Freimer N, Jääskeläinen
E, et al. Identifying schizophrenia and other psychoses with
psychological scales in the general population. J Nerv Ment Dis
2011;199:230-8.

[33] Barrantes-Vidal N, Gross G, Sheinbaum T, Mitjavila M, Ballespí S,
Kwapil TR. Positive and negative schizotypy are associated with
prodromal and schizophrenia-spectrum symptoms. Schizophr Res
2013;145:50-5.

[34] Lewandowski KE, Barrantes-Vidal N, Nelson-Gray RO, Clancy C,
Kepley HO, Kwapil TR. Anxiety and depression symptoms in
psychometrically identified schizotypy. Schizophr Res 2006;83(2):
225-35.

[35] Kwapil TR, Brown LH, Silvia PJ, Myin-Germeys I, Barrantes-Vidal N.
The expression of positive and negative schizotypy in daily life: an
experience sampling study. Psychol Med 2012;42:2555-66.

[36] Kwapil TR, Ros-Morente A, Silvia PJ, Barrantes-Vidal N. Factor
invariance of psychometric schizotypy in Spanish and American
samples. J Psychopathol Behav Assess 2012;34:145-52.

[37] Fonseca-Pedrero E, Paino M, Lemos-Giráldez S, Sierra-Baigrie S,
Muñiz J. Factor structure and measurement invariance of the
Wisconsin Schizotypy Scales across gender and age. Span J Psychol
2010;13(2):939-48.

[38] Gross GM, Silvia PJ, Barrantes-Vidal N, Kwapil TR. Psychometric
properties and validity of short forms of the Wisconsin Schizotypy
Scales in two large samples. Schizophr Res 2012;134:267-72.

[39] Winterstein BP, Silvia PJ, Kwapil T, Kaufmann JC, Reiter-Palmon
R, Wigert B. Brief assessment of schizotypy: Developing short
forms of the Wisconsin Schizotypy Scales. Pers Individ Differ 2011;
51:920-4.

[40] Winterstein BP, Ackerman TA, Silvia PJ, Kwapil TR. Psychometric
properties of the Wisconsin Schizotypy Scales: Classical test theory,
item response theory, and differential item functioning. J Psychopathol
Behav Assess 2011;33:480-90.

[41] Fonseca-Pedrero E, Paino M, Lemos-Giráldez S, García-Cueto E,
Villazón-García U, Muñiz J. Psychometric properties of the Perceptual
Aberration Scale and the Magical Ideation Scale in Spanish college
students. Int J Clin Health Psychol 2009;9:299-312.

[42] Ros-Morente A, Rodriguez-Hansen G, Vilagrá-Ruiz R, Kwapil TR,
Barrantes-Vidal N. Adaptation of the Wisconsin scales of psychosis
proneness to Spanish. Actas Esp Psiquiatr 2010;38:33-41.

[43] Hambleton RK, Merenda PF, Spielberger CD. Adapting educational
and psychological tests for cross-cultural assessment. London:
Lawrence Erlbaum Associates; 2005.

[44] Muñiz J, Elosua P, Hambleton RK. Directrices para la traducción y
adaptación de los tests: segunda edición [International Test Commis-
sion Guidelines for test translation and adaptation: Second edition].
Psicothema 2013;25:151-7.

[45] Chapman LJ, Chapman JP. Infrequency Scale. Unpublished manu-
script, University of Wisconsin - Madison; 1983.

[46] Timmerman ME, Lorenzo-Seva U. Dimensionality assessment of
ordered polytomous items with parallel analysis. Psychol Methods
2011;16:209-20.

[47] Hu L-T, Bentler PM. Cut off criteria for fit indexes in covariance
structure analysis: Conventional criteria versus new alternatives. Struct
Equip Model 1999;6:1-55.

[48] Brown TA. Confirmatory factor analysis for applied research. New
York: Guilford Press; 2006.

[49] Hambleton RK, Swaminathan H, Rogers HJ. Fundamentals of item
response theory. Beverly Hills, CA: Sage Publications, Inc.; 1991.

[50] DeAyala RJ. The theory and practice of item response theory.NewYork:
The Guilford Press; 2009.

[51] Birnbaum A. Some latent trait models and their use in inferring an
examinee's ability. In: Lord FM, & Novick MR, editors. Statistical
theories of mental test scores (pp. 397-479). Reading, MA: Addison-
Wesley; 1968.

[52] Edelen MO, Reeve BB. Applying item response theory (IRT)
modeling to questionnaire development, evaluation, and refinement.
Qual Life Res 2007;16:5-18.

[53] Mantel N, Haenszel W. Statistical aspects of the analysis of data from
retrospective studies of disease. J Natl Cancer Inst 1959;22:719-48.

[54] Statistical Package for the Social Sciences. SPSS Base 15.0 User's
Guide. Chicago, IL: SPSS Inc.; 2006.

[55] Lorenzo-Seva U, Ferrando PJ. FACTOR: A computer program to fit
the exploratory factor analysis model. Behav Res Methods Instrum
Comput 2006;38:88-91.

[56] Muthén LK, Muthén BO. Mplus User’s Guide. Fifth ed. Los Angeles,
CA: Muthén & Muthén; 1998–2007.

[57] Fidalgo AM. GMHDIF: A computer program for detecting DIF in
dichotomous and polytomous items using generalized Mantel-
Haenszel Statistics. Appl Psychol Meas 2011;35:247-9.

[58] Kim Y, Chang JS, Hwang S, Yi JS, Cho IH, Jung HY.
Psychometric properties of Peters et al. Delusions Inventory-21 in
adolescence. Psychiatry Res 2013;207(3):189-94.

[59] Fonseca-Pedrero E, Lemos-Giráldez S, Paíno M, Sierra-Baigrie S,
Santarén-Rosell M, Muñiz J. Internal structure and reliability of the
Oviedo Schizotypy Assessment Questionnaire (ESQUIZO-Q). Int J
Clin Health Psychol 2011;11:385-402.



707E. Fonseca-Pedrero et al. / Comprehensive Psychiatry 55 (2014) 699–707
[60] American Educational Research Association, American Psychological
Association, National Council on Measurement in Education.
Standards for Educational and Psychological Testing. Washington,
DC: Author; 1999.

[61] Corcoran CM, First MB, Cornblatt B. The psychosis-risk syndrome
and its proposed inclusion in the DSM-V. A risk-benefit analysis.
Schizophr Res 2010;120:16-22.
[62] Lin A,Wigman JT, Nelson B, Wood SJ, VolleberghWA, van Os J, et al.
Follow-up factor structure of schizotypy and its clinical associations
in a help-seeking sample meeting ultra-high risk for psychosis criteria
at baseline. Compr Psychiatry 2013;54(2):173-80.

[63] Preti A, Cella M, Raballo A, Vellante M. Psychotic-like or unusual
subjective experiences? The role of certainty in the appraisal of the
subclinical psychotic phenotype. Psychiatry Res 2012;200:669-73.


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	


