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Abstract

One of the most widely used measures of psychosis-related symptoms and characteristics is the 

74-item Schizotypal Personality Questionnaire (SPQ). Using multidimensional Item Response 

Theory (bifactor 2-parameter model), we calibrated SPQ items in a sample of 375 youths aged 

9-24 years and constructed a fully functional computerized adaptive form of the SPQ on an open-

source platform for public use. To assess validity, we used the above parameters to simulate CAT 

sessions in a separate validation sample (N = 100) using three test-length-based stopping rules: 8 

items, 16 items, and 32 items. Those scores were then compared to full-form and SPQ-Brief 

scores on their abilities to predict psychosis or clinical risk status. Areas under the receiver 

operating characteristic curves indicated mediocre predictive ability, but did not differ among any 

of the forms, even when only eight adaptive items were administered. The Youden index for the 

16-item adaptive version was higher than that for the 22-item SPQ-Brief. Classification accuracy 

for the full SPQ was 73% compared to 66% for the both the SPQ-Brief and adaptive versions 

(average of three stopping rules). The SPQ-CAT shows promise as a much shorter but valid 

assessment of schizotypy which can save time with minimal loss of information.
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1. Introduction

Considerable efforts have aimed to assess clinical characteristics reflecting risk for 

schizophrenia and other psychotic disorders. The term “schizotype” was originally coined 

by (Rado, 1953), who described schizotypy as one of the possible phenotypic outcomes of a 

common schizophrenia diathesis. Meehl (1962, 1990) later extended this construct into a 

highly influential model of the pathogenesis of schizophrenia positing schizotypy as the 

personality and psychological organization developed by individuals with a latent genetic 

predisposition to schizophrenia. Schizotypy can be manifested in both biobehavioral 

(neurocognitive, psychophysiological and physiological) phenotypes, and in clinical 

symptoms, such as subtle thought disorder and perceptual aberrations. While schizotypal 

features and psychotic like experiences may be distinct clinical indicators of an underlying 

liability for psychosis spectrum disorders (Lenzenweger, 2015), cross-sectionally assessed 

schizotypal features in young people may be associated with early, prodromal stages of 

psychosis or schizophrenia (Debbané et al., 2015; Fonseca Pedrero and Debbané, 2017). 

Thus, schizotypy instruments have increasingly been used to screen young people who may 

be at risk for developing psychosis (Cicero et al., 2014), as well as to investigate behavioral, 

neurophysiological and genetic concomitants of the psychosis spectrum in various 

populations (Ettinger et al., 2014). To this end, brief, computerized, reliable and valid 

measures are imperative for large-scale investigations of the psychosis spectrum in 

community and population samples. Moreover, such tools would be well suited for clinical 

settings, where access to rapid screening could facilitate early identification and intervention 

for at-risk youths (Chisolm et al., 2009; Kline and Schiffman, 2014; Michel et al., 2014).

The Schizotypal Personality Questionnaire (SPQ) (Raine, 1991) is a widely used and well 

validated 74-item paper and pencil measure originally designed to assess multi-dimensional 

characteristics of schizotypal personality disorder as defined by the DSM-III-R (Peskin and 

Raine, 2010). More than 500 published studies to date have used the SPQ to investigate 

clinical, neural, cognitive, and genetic aspects of schizotypy. International interest in the 

SPQ has resulted in its translation from English into numerous languages including Arabic, 

Chinese, French, German and Greek. To enhance its utility, Raine and Benishay (1995) 

developed an abbreviated form of the SPQ, the 22-item SPQ-B using four independent 

samples, which demonstrated good internal consistency and criterion validity. Although 

brief and psychometrically sound, the choice of items on a short form will always be fixed, 

making it sub-optimal for some individuals in the population. Conversely, computerized 

adaptive testing (CAT) (Wainer et al., 2000), which is a method of test administration in 

which item presentation proceeds in such a way as to maximize the information gained from 

each item, has the advantage of administering only the most informative items. To our 

knowledge, there is only one published account of an adaptive test for psychosis or 

schizotypy (Fonseca-Pedrero et al., 2013), which was based on the Spanish-language 

OVIEDO Schizotypy Assessment Questionnaire (ESQUIZO-Q) and has a large calibration 

sample size. Although suggestive, primary limitations of the adaptive ESQUIZO-Q 

hampering wider scale utility are that it was simulated and does not yet have a functional 

version on any known platform, and that the English-language version of the ESQUIZO-Q 

has not yet been calibrated or used in any study (Fonseca-Pedrero, personal communication, 
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February 29th, 2016). In addition, while the ESQUIZO-Q 51-item bank was specifically 

designed for adolescents, and therefore calibrated only among 14- to 18-year-olds, it would 

be advantageous for the field to have a CAT that is applicable across the wider age range 

corresponding to onset of subthreshold psychosis symptoms.

1.1 Item Response Theory

The above considerations motivated us to apply item response theory (IRT) (Embretson and 

Reise, 2000; Lord, 1980) to develop a functional and adaptive version of the SPQ. IRT is a 

psychometric method for characterizing test or scale items based on various parameters. The 

two most commonly modeled parameters are discrimination (how precisely the item can 

place an individual on a trait spectrum) and difficulty. In the case of non-cognitive (clinical 

and personality) scales, “difficulty” is characterized by the likelihood of endorsement, where 

the more likely an item is to be endorsed, the “easier” it is. The most widely used IRT 

model, the 2-parameter model, is described by the following equation.

pi(θ) = 1
1 + e

−ai(θ − bi)
(1)

Where pi(θ) is the probability of endorsement (or a correct response in the case of cognitive 

testing), ai is the item discrimination, bi is the item difficulty, and θ is the trait level of the 

person. Graphically, this function is a sigmoidal curve with a lower asymptote at 0 and an 

upper asymptote at 1. The discrimination parameter determines the slope of the curve at its 

inflection point, and the difficulty parameter determines where on the x-axis (θ) there is a 

0.5 probability of endorsement. A curve shifted far to the left would be an “easy” item 

because the person could be very low on the trait and still have a 0.5 probability of 

endorsement; a curve shifted far to the right would be a “difficult” item, because the person 

would have to be very high on the trait before having a 0.5 probability of endorsement.

Here, because the SPQ is multidimensional (see below; also see Fonseca-Pedrero et al. 

(2018)), we used multidimensional IRT (MIRT) (Edwards et al., 2014; Reckase, 2009), 

which models multiple latent dimensions simultaneously. Specifically, we used bifactor 

modeling (Reise, 2012; Reise et al., 2010), which allows items to load on one general factor 

(in this case, Schizotypy) and one specific factor (depending on the sub-factor to which it 

belongs). If a unidimensional IRT model is used on multidimensional data, this can result in 

biased discrimination parameter estimates (Reise et al., 2011; Reise et al., 2015). An 

advantage of bifactor modeling is that it allows one to account for such multidimensionality 

to arrive at optimally estimated item parameters on the general trait of interest (in this case, 

Schizotypy). Note that bifactor modeling has been applied to the SPQ previously (Preti et 

al., 2015); however, that analysis was performed on the sub-scales of the SPQ rather than the 

individual items. Another recent application of the bifactor model to the SPQ (Fonseca-

Pedrero et al., 2018) did use item-level data, but allowed items related to Suspiciousness to 

load on both the Cognitive-Perceptual and Interpersonal deficits factors. Here, our 

assignment of items to factors was based purely on theory, with no cross-loadings allowed. 

To further clarify the model used here, Supplemental Figure S1 shows a conceptual 
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representation of a bifactor model in this context. Specifically, each item loads on two 

factors: 1) a general schizotypy factor, and 2) one sub-factor as determined by theory (during 

scale-construction). These sub-factors are “Cognitive-Perceptual”, “Social”, and 

“Disorganized” (Raine, 1991). Here, item parameter estimates on the general factor only 
were used; the sub-factors were modeled only to ensure unbiased estimation of the item 

parameters for the general factor.

A key advantage of IRT over classical test theory (Crocker and Algina, 1986) is that its 

emphasis on the individual items allows a researcher to assess item quality when, for 

example, deciding whether to include the item on a test or scale. “Quality” in this case 

means the amount of information the item produces at any given point on the trait 

continuum, which is a direct function of the item parameters:

I(θ) = ai
2pi(θ)qi(θ) (2)

Where I(θ) is the information produced by the item, ai is the item discrimination, pi(θ) is the 

probability of endorsement, and qi(θ) is the probability of non-endorsement. Thus the item 

produces maximum information at the point where the probability of endorsement and non-

endorsement are both exactly 0.5, and information always increases with increasing ai. An 

implication of this is that an item always provides maximum information at the point where 

its difficulty is the same as the person’s trait level—i.e. an “easy” item will provide very 

little information about a person high on the trait, and vice versa. The information function 

described by Equation 2 allows for one of the most common applications of IRT, 

computerized adaptive testing.

In CAT, after the first item-administration (and response), a scoring algorithm estimates the 

examinee’s trait level, and based on this rough estimate, chooses the most appropriate next 

item to administer, where “most appropriate” is determined by how much information it will 

provide. After this next item administration (and response), the algorithm now uses both 

item responses to estimate the examinee’s ability. Then the next most appropriate item is 

selected, and so on. The test stops when some stopping criterion is met—e.g. when the 

examinee’s standard error of measurement reaches some lower bound. Please see the 

Supplement for a worked example of how the algorithm chooses items based on Equations 1 

and 2, above.

The purpose of the present study was to build a computerized adaptive version of the SPQ 

using parameter estimates derived from IRT calibrated SPQ items. We hypothesize that the 

adaptive SPQ will perform almost as well as the full SPQ in predicting Psychosis Spectrum 

status in our validation sample.

2. Methods

2.1 Participants

Participants were recruited from the original (T1) Philadelphia Neurodevelopmental Cohort 

based on psychosis spectrum screening at T1 (Calkins et al., 2015; Calkins et al., 2014). 
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Recruitment for Time 2 (T2) participants in the present study was focused on obtaining 

longitudinal imaging in youths with and without significant PS symptoms at T1 (Calkins et 

al., 2017). From the cohort of 9,498 youths age 8-21 at T1, a subsample of participants was 

enrolled based on the presence or absence of baseline psychosis spectrum symptoms, prior 

participation in neuroimaging, and current neuroimaging eligibility. They were invited to 

participate in a Time 2 assessment two years on average following Time 1 if they, were 

generally physically healthy at TI (no moderate or severe physical conditions requiring 

multiple procedures and monitoring; see Merikangas et al. (2015)), had completed the 

neuroimaging protocol >= 18 months previously, and had good quality neuroimaging data 

(Satterthwaite et al., 2014). To maximize the number of subjects scanned at T2, a subset of 

participants screening positive for psychosis spectrum symptoms who had not previously 

completed neuroimaging were also included in the recruitment pool. A total of 512 

participants continued to be medically eligible and were enrolled (see Calkins et al. (2017)) 

for further details), though only N = 475 of these 512 participants had valid SPQ data. After 

complete description of the study, written informed consent was obtained for participants 

aged at least 18, and written assent and parental permission were obtained from children 

aged less than 18 and their parents/legal guardian. All procedures were approved by the 

University of Pennsylvania and the Children’s Hospital of Philadelphia Institutional Review 

Boards. As described below, participants were randomly split into separate calibration and 

validation samples, and their respective demographics are as follows. The calibration sample 

(N = 375) was 52% female, 45% Caucasian and 45% African-American, with a mean age of 

17.1 (SD = 3.2). The validation sample (N = 100) was 51% female, 38% Caucasian and 52% 

African-American, with a mean age of 17.2 (SD = 3.0). Supplemental Figure S2 shows the 

distribution of participant ages, by sample type (calibration/validation). The percentages of 

participants with a psychosis spectrum (clinical risk or psychosis) classification in the 

calibration and validation samples were 30% and 36%, respectively. The percentages of 

participants who met diagnostic criteria for threshold psychosis in the calibration and 

validation samples were 4% and 5%, respectively.

2.2 Measures

The SPQ is a multi-dimensional True/False self-report measure assessing each of the nine 

major features of schizotypal personality disorder as defined by the DSM (Raine, 1991). The 

SPQ was computerized locally and self-administered on a laptop computer, proctored by a 

trained research coordinator. Seven items modeled after the Infrequency Scale of the 

Personality Research Form (Jackson, 1974) were interspersed among SPQ items to assess 

random or careless responding (Calkins et al., 2014). Participants were removed from the 

analysis if they endorsed three or more out of the seven infrequency items, resulting in N = 

37 being removed. When completing the SPQ, participants were instructed to refrain from 

considering episodes when they were under the influence of drugs or alcohol and from 

periods when they were just falling asleep or awakening. Scores for the total SPQ and SPQ-

Brief were “sum scores”—i.e. they were an unweighted linear combination of the SPQ items 

endorsed in the psychopathological direction.

Participants were separately administered the Structured Interview for Prodromal 

Syndromes (McGlashan et al., 2001) and a modified version of the Kiddie Schedule for 
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Affective Disorders and Schizophrenia (Kiddie-SADS) (Calkins et al., 2017), conducted by 

assessors blind to T1 screen status and to SPQ scores. Scale of Prodromal Symptoms ratings 

and best estimate final categorical diagnoses of psychotic and clinical high risk disorders 

according to criteria detailed previously were assigned by consensus of >= two doctoral 

level clinicians with expertise in psychosis (Calkins et al., 2017). These “diagnoses” 

(psychotic or clinical high-risk) were the classifications used in the tests of validity below.

Item text for the 74-item SPQ can be found in Supplementary Table S1. Cronbach’s alpha 

for the full SPQ in our sample was 0.95 (0.98 based on tetrachoric correlations). Alpha for 

the SPQ-Brief was 0.85 (0.91 based on tetrachoric correlations).

2.3 Item Calibration and Validity Analyses

Unless otherwise noted, all analyses described below were performed in IRTPRO 4.0 (Cai et 

al., 2011) or the psych (Revelle, 2015) or mokken (Van der Ark, 2007) packages in R 

(Team”, 2015). Three assumptions of IRT are monotonicity, unidimensionality, and local 

independence. Monotonicity was tested before beginning analyses. Due to the theoretical 

basis and well-documented empirical evidence for multidimensionality of SPQ data, there 

was a need to account for said multidimensionality during item calibration. Because the 

adaptive SPQ described here is designed to assess only a single trait, we accounted for 

multidimensionality using a bifactor model, which includes a general factor comprising all 

items. The number of factors to extract was first determined by theory—i.e. three factors, 

“Cognitive-Perceptual”, “Social”, and “Disorganized” (Raine, 1991)—and due to the fit of 

this model (see below), the theory-based three-factor solution was retained. Our intentional 

multidimensional modeling of the SPQ obviated the need to test unidimensionality, but local 

independence was assessed based on the bifactor solution. Additionally, item fit was 

assessed using the signed χ2 test (Orlando and Thissen, 2000).

Items were calibrated using a bifactor 2-parameter logistic (2PLM) MIRT model in a 

random subsample (N = 375) of participants, leaving N = 100 as a validation sample. These 

parameter estimates (general factor only) were then input to Firestar (Choi, 2009) to 

simulate CAT sessions in the validation sample (N = 100). The first item was selected based 

on maximum information at the mean (theta = 0), and the stopping criterion was based on 

total number of items administered (8, 16, and 32). All other Firestar settings were left as 

default— namely, the item selection method was maximum posterior weighted information 

(MPWI) (van der Linden, 1998) and the interim theta estimator was expected a posteriori 

(EAP) (Bock and Mislevy, 1982). After each simulation (8-, 16-, and 32-item), mean 

standard error of measurement (SEM) was noted, and for comparison, these SEMs were 

converted to their Cronbach’s alpha equivalent using α = 1 – SEM2. Note that this 

conversion is based in classical test theory (CTT) where both α and SEM are at the level of 

the scale rather than the person, but IRT-based SEM can still be converted in this way, 

providing a convenient CTT-based equivalent of measurement precision for comparison to 

established standards (e.g. α > 0.90 is excellent).

To assess one aspect of the validity of score interpretations, the scores of the full SPQ, SPQ-

Brief, and three adaptive scores (8 items, 16 items, and 32 items) were used to predict (using 

logistic regression) psychotic and clinical risk diagnostic status (see “Measures” sub-section 
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above) in the validation sample. Note that the SPQ-Brief scores were obtained by scoring 

only the 22 SPQ-Brief items from the full 74-item SPQ administration; the SPQ-Brief was 

not administered separately. The predictive performance of these scores was compared based 

on sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), 

raw classification accuracy, and the area under the receiver operating characteristic (ROC) 

curve. Additionally, differences in the ROC curves for the various scores were assessed for 

statistical significance using the nonparametric DeLong method (DeLong et al., 1988). 

Finally, intra-class correlations (ICCs) between the full form and the three adaptive forms 

were calculated.

2.4 CAT Construction for External Use

Because the above analyses were based on CAT simulations, it was not necessary to build a 

fully functional adaptive version of the SPQ in order to conduct them. However, to 

encourage the use of the adaptive SPQ, we did construct a publicly available and functional 

version using the open-source Concerto software (Scalise and Allen, 2015) (http://

www.psychometrics.cam.ac.uk/newconcerto). Additional information about how to access 

the adaptive SPQ, as well as how to manipulate the adaptive algorithm to suit one’s needs, 

are provided in the supplemental materials.

3. Results

The assumption of monotonicity was confirmed for all items. Table 1 shows the bifactor 

item parameter estimates (discrimination, intercept, and approximated difficulty). Mean 

discrimination was 2.19 (range = 0.68 - 3.92) and mean difficulty was 0.68 (range = −0.27 – 

1.74). Fit of the model was acceptable (comparative fit index = 0.95; root mean-square error 

of approximation = 0.026 ± 0.002). Item fit was also excellent, with no items showing 

significant misfit after controlling for multiple comparisons using the false discovery rate 

(FDR) (Benjamini and Hochberg, 1995) method1. Tests of local independence revealed 

some violation of the assumption, with 35% of pairwise χ2 values > 3.0 and 2% of pairwise 

χ2 values > 10. Figure 1 shows the Test Information Function corresponding to the item 

parameters described above. Maximum information is achieved at a theta (score) of ~0.75.

Simulated CAT administration proceeded normally, and the 8-, 16- and 32-item adaptive 

versions produced average standard errors of measurement (SEMs) of 0.30, 0.22, and 0.17, 

respectively. These correspond to classical test theory based Cronbach’s alpha values of 

0.91, 0.95, and 0.97, respectively. Supplementary document 

“SPQ_CAT_responses_catR.csv” shows, 1) the progression of simulated adaptive item 

administrations for the 8-item version administered to the validations sample, 2) examinee 

responses to the above items, and 3) interim theta estimates as the test progressed.

Table 2 shows the ROC analysis results for the full SPQ, SPQ-Brief, and three adaptive 

versions with maximum item administration of 8, 16, and 32. For area under the curve 

(AUC) for the ROCs, the full SPQ had the highest with 0.72, followed by the 32-item 

adaptive version with 0.70. The two lowest were for the SPQ-Brief and 8-item adaptive 

1Before correction, 8 out of 74 items showed significant misfit.
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version, with 0.68 for both. However, none of these differences was statistically significant. 

For sensitivity and specificity, a common metric for assessing them is the Youden Index 

(Youden, 1950) (sensitivity + specificity − 1). The highest value for the Youden Index was 

for the full SPQ with 0.48, followed by the 32-item adaptive with 0.38. The two lowest 

Youden indices were for the SPQ-Brief and 8-item adaptive, with 0.34 and 0.32, 

respectively. For PPV, the highest was for the full SPQ (0.60) and lowest was for 8- and 16-

item adaptive (0.51 for both). For NPV, the highest was for the full SPQ and 16-item 

adaptive (0.85 for both), and lowest was for the 8-item adaptive (0.79). For classification 

accuracy, the highest was for the full SPQ (0.73) and lowest was for the 8- and 16-item 

adaptive (0.65 for both). Finally, the conventional logistic regression results (coefficient and 

odds ratio) replicate the above, with the full SPQ performing best, followed by the 32-item 

adaptive version. Figure 2 shows the receiver operating characteristic (ROC) curves for the 

full SPQ, SPQ-Brief, and 16-item adaptive version. As noted in Table 2, all differences 

among ROC curves were non-significant according to the nonparametric Delong method 

(DeLong et al., 1988).

One somewhat surprising finding apparent in Table 2 is that the performance of the adaptive 

versions does not have a very steep decline with decreasing numbers of items. Even with 

only 8 items, the AUC remains as high as the 22-item SPQ-Brief. Indeed, the classification 

accuracy with only 8 items administered adaptively is only 1% lower than for the SPQ-Brief.

Finally, ICCs between the full SPQ and 8-,16-, and 32-item CATs were 0.90, 0.95, and 0.96, 

respectively. All ICCs were significant at the p < 0.001 level.

4. Discussion

This investigation used item response theory to calibrate SPQ items in a large and diverse 

sample of community youth, and used those parameter estimates to construct a fully 

functional computerized adaptive (CAT) form of the SPQ on a free, open-source platform 

for public use, including collection and storage of the data produced thereby (see 

Supplement for details). The SPQ-CAT shows promise as a much shorter but about equally 

valid assessment of overall schizotypal features as the original full form SPQ, and as a 

practical alternative to the psychometrically derived short form (SPQ-B). CAT has the 

advantage of administering the most informative items—i.e. items with a high 

discrimination parameter and for which the test-taker has a 50% probability of an affirmative 

response. For example, if a person were to respond yes to some of the more extreme SPQ 

items (e.g. “When you look at a person, or yourself in a mirror, have you ever seen the face 

change right before your eyes?”), the CAT algorithm obtains maximum information by 

administering more items around that trait range. This is how the simulated CAT 

administrations described here were able to achieve such low standard errors (e.g. 0.30 with 

only eight items). Indeed, with 32 items, the CAT version of the SPQ obtained a Cronbach’s 

alpha equivalent of 0.97, which is very high. A fixed short-form cannot adapt in this way, 

and therefore inevitably administers some items that provide almost no information. This 

limitation is true even if the method used to create the short form involves CAT simulation 

(Moore et al., 2015; Roalf et al., 2016), because even the best-constructed short-form will 

not perform as well as a CAT of the same length.
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Despite our promising results, several caveats should be noted by investigators considering 

use of the SPQ-CAT. First, given the relatively limited age range used here, replication in 

older samples is required for application of the SPQ in participants older than those included 

here. Second, interpretations of the SPQ-CAT’s predictive ability are necessarily limited to 

our broad psychosis spectrum category applied to largely non-help seeking community 

youths. Indeed, note that the AUCs reported here are quite low—i.e. most, even for the full 

SPQ, are around the minimum conventionally acceptable threshold of 0.70—suggesting that 

the psychosis spectrum categorization used here as our validity criterion might be sub-

optimal. Further investigations are required to assess the adaptive SPQs prediction of more 

narrowly defined schizotypal groups and help-seeking clinical high-risk groups. Third, the 

calibration sample size used here (N = 375) is arguably too small for IRT (De Ayala, 2013; 

Embretson and Reise, 2000). However, others have shown that, when test length is high 

(many items), smaller sample sizes are necessary for accurate parameter estimation (Harwell 

and Janosky, 1991; Sahin and Anil, 2017). Fourth, note that the adaptive SPQ, as such, has 

not been tested/validated here. Items were calibrated, simulated adaptive scores were 

validated, and a fully functional adaptive SPQ was built, but the adaptive version has not yet 

been administered in any study. To assess the true reliability and validity of the adaptive 

SPQ, we plan to administer it in a separate sample along with other relevant validation 

criteria. Fifth, while the SPQ was originally designed to include three sub-scales, the 

adaptive SPQ includes only one score—i.e. overall Schizotypy—on a z-score metric, 

allowing conversion to percentile. Researchers interested in measuring or comparing specific 

sub-components of schizotypy would be unable to do so using the adaptive SPQ. A future 

direction for the present work is to expand the CAT SPQ to include sub-scale scores. Finally, 

it is important to note that CAT itself comes with some unique caveats—e.g. effects of 

accidental, misunderstood, or random responding are different in CAT compared to a fixed 

form. See Chang (2015) and Gibbons et al. (2016) for further discussion of the unique 

characteristics of CAT, including those especially important for clinical applications of CAT.

Overall, the SPQ-CAT shows promise as a publicly available, brief, computerized 

assessment of schizotypal features. This tool, which will save time with minimal loss of 

information, potentially has wide applications in research and clinical settings requiring 

rapid and efficient assessment of the psychosis spectrum. A future direction is to make the 

adaptive SPQ available not only on desktops and laptops, but also on portable devices. The 

open-source technology used here will make the above possible in the near future. With 

further validation in a variety of contexts and settings (Michel et al., 2014), future 

investigations could increase capacity to comprehensively screen for and detect early 

psychosis, with the ultimate goal of strengthening pathways to clinical care and reducing 

lengthy durations of untreated psychosis associated with poorer outcomes (Kline and 

Schiffman, 2014).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• A computerized adaptive (CAT) version of the Schizotypal Personality 

Questionnaire is proposed, calibrated, simulated, and built on an open-source 

CAT platform for public access. The fully functional adaptive version is not 

administered in the present study, but adaptive test sessions are simulated.

• Even the longest adaptive version explored here (32 items) is only half the 

length of the full SPQ.

• Validity of the adaptive SPQs does not significantly differ from the full form. 

Areas under receiver operating characteristic curves indicated that both the 

full and adaptive forms of the SPQ demonstrated only low to moderate ability 

to predict psychosis spectrum status.
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Figure 1. 
Test Information Function for the Full SPQ.
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Figure 2. 
ROC Curves for the Adaptive, Brief, and Full SPQ.
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