Provided for non-commercial research and education use.
Not for reproduction, distribution or commercial use.

47 Number 12 Dy ber 2010 ISSN 0020-7489

INTERNATIONAL JOURNAL OF

Nursing Studies

ebiTorincHiee lan Norman

This article appeared in a journal published by Elsevier. The attached

copy is furnished to the author for internal non-commercial research

and education use, including for instruction at the authors institution
and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party
websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/copyright


http://www.elsevier.com/copyright

International Journal of Nursing Studies 47 (2010) 1535-1544

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/ijns

International Journal of Nursing Studies Nurs R tes

Sensitivity and specificity of the Chinese version of the Schizotypal
Personality Questionnaire-Brief for identifying undergraduate students

susceptible to psychosis

Wei-Fen Ma®*, Po-Lun WuP, Shu-Ju YangP, Kuang-Fu Cheng ¢, Hsien-Tsai Chiu ¢,

Hsien-Yuan Lane¢

2School of Nursing and Nursing Department, China Medical University and Hospital, 91, Hsueh-Shih Road, Taichung 40402, Taiwan

b Department of Psychiatry, China Medical University Hospital, Taichung, Taiwan

€ College of Health Care, Biostatistic and Bioinformatics Center, China Medical University, Taichung, Taiwan

9 nstitute of Clinical Medical Science and Department of Psychiatry, Medical College, China Medical University and Hospital, Taichung, Taiwan

ARTICLE INFO

ABSTRACT

Article history:

Received 17 August 2009

Received in revised form 7 May 2010
Accepted 15 May 2010

Keywords:

Chinese version Schizotypal Personality
Questionnaire-Brief

Psychosis

Screen

Sensitivity

Specificity

Background: Early interventions can improve treatment outcomes for individuals with
major psychiatric disorders and with nonspecific symptoms but increasingly impaired
cognitive perception, emotions, and behaviour. One way used to identify people
susceptible to psychosis is through the schizotypal personality trait. Persons with
schizotypal characteristics have been identified with the widely used Schizotypal
Personality Questionnaire-Brief. However, no suitable instruments are available to screen
individuals in the Taiwanese population for evidence of early psychotic symptoms.
Objectives: The purpose of this study was to test the sensitivity and specificity of the
Chinese version of the Schizotypal Personality Questionnaire-Brief for identifying
undergraduate students’ susceptibility to psychosis.

Design: Two-stage, cross-sectional survey design.

Setting and participants: The self-administered scale was tested in a convenience sample of
618 undergraduate students at a medical university in Taiwan. Among these students, 54
completed the scale 2 weeks apart for test-retest reliability, and 80 were tested to identify
their susceptibility to psychosis.

Data collection and analysis: In Stage I, participants with scores in the top 6.5% were
classified as the high-score group (n=40). The control group (n=40) was randomly
selected from the remaining participants with scores <15 and matched by gender. These
80 students were asked to participate in psychiatric interviews in Stage II. The instrument
was tested for reliability using intraclass correlation coefficients and the Kuder-
Richardson formula 20. The instrument was analysed for optimal sensitivity and
specificity using odds-ratio analysis and receiver operating characteristic curves.
Results: The 22-item Chinese version of the Schizotypal Personality Questionnaire-Brief
had a 2-week test-retest reliability of 0.82 and internal consistency of 0.76. The optimal
cut-off score was 17, with odds ratios of 24.4 and an area under the receiver operating
characteristic curves of 0.83. The instrument had a sensitivity of 80.0% and specificity of
85.9% in identifying undergraduate students’ susceptibility to psychosis.

Conclusions: The Chinese version Schizotypal Personality Questionnaire-Brief is a reliable
instrument, but should not be used as a screening tool until its psychometric properties
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have been evaluated in more detail. Other screening tools need to be used in future
studies with the CSPQ-B to improve the accuracy of identifying susceptibility to psychosis

among young adults.

© 2010 Published by Elsevier Ltd.

What is already known about the topic?

e Early interventions may alter the natural course of
mental diseases and improve treatment outcomes.
Schizotypal personality trait is one way that has been
used to identify susceptibility to psychosis among
adolescents and young adults.

e The Schizotypal Personality Questionnaire-Brief has
been used to identify Western populations with schizo-
typal characteristics, but no suitable instrument exists
for screening individuals with schizotypal characteristics
in Taiwanese populations.

What this paper adds

e The optimal cut-off score of the Chinese version
Schizotypal Personality Questionnaire-Brief is 17 with
a sensitivity of 80.0% and a specificity of 85.9% for
identifying susceptibility to psychosis among under-
graduate medical students.

e The Chinese version of the Schizotypal Personality
Questionnaire-Brief is a reliable self-report instrument,
but not valid for identifying susceptibility to psychosis
among Taiwanese undergraduate medical students.

1. Introduction

The prevalence of any major psychiatric disorder in
Taiwan in survey claims data from Taiwan’s National
Health Insurance programme was 1.37% (Chien et al.,,
2004). Before specific psychotic symptoms appear, indi-
viduals may experience a period of nonspecific symptoms
and growing functional impairment (Yung, 2003), char-
acterised by changes in cognitive perception, emotion, and
behaviours (Addington, 2003). For schizophrenia, these
changes are shown in personality, mood, behaviour,
hygiene, and social withdrawal (Miller et al., 1999;
Corcoran et al., 2003). The features of symptoms may also
include sleep disturbance, anxiety, social withdrawal,
reduced concentration and attention, and depressed mood
(Mental Health Evaluation and Community Consultation
Unit, 2010), mental states that may characterise indivi-
duals at high risk for developing psychosis.

This set of prepsychotic changes may persist for up to 5
years before a clinical diagnosis is made (Yung et al., 2003).
Most of the disability produced by psychotic illness
develops during the prepsychotic period (Yung and
McGorry, 1996; McGorry et al., 2002). Early interventions
in this prepsychotic phase could prevent or delay the onset
of mental disease, alter the natural course of disease (Yung
et al., 1998; McGorry et al., 2002), and improve treatment
outcomes (Hafner et al., 2004; Phillips et al., 2005). Finding
individuals in the early phase of psychosis is the first step

to help them engage in the health service system. Since the
peak incidence of illness onset occurs in adolescents and
young adults (20-30 years) (Hafner et al., 1994), symptoms
of early phase of psychosis should be screened among
unselected populations of adolescents or young adults.
However, no suitable instruments are available to screen
individuals in the general Taiwanese population for
evidence of early psychotic symptoms.

The term ‘ultra high risk’ (Yung et al., 2003) refers to
individuals who present subthreshold symptoms that can
be regarded as potential risk factors for psychosis, but that
psychosis may not convert to full psychosis. Diagnosis of
ultra-high-risk status is based on three criteria: attenuated
positive symptom syndrome, brief intermittent psychotic
syndrome, and genetic risk and recent deterioration
syndrome (Yung et al., 2006). These criteria have been
used to define three sample groups: one with attenuated
psychotic symptoms, one with brief limited intermittent
psychotic symptoms, and one with trait and state risk
factors, including schizotypal personality disorder (Yung
etal., 2003, 2004). This third criterion of ultra high risk was
used in the present study to screen young adults’
susceptibility to psychosis by identifying them with
schizotypal personality trait.

Since schizotypal personality disorder shares some
attenuated phenotypic features with the early stage of full
psychotic disorders, measures of these two constructs
overlap, including perceptual distortion, magical ideation,
interpersonal deficits, and odd or eccentric behaviour
(Bedwell and Donnelly, 2005; Seeber and Cadenhead,
2005). These features were assessed in this study using the
Schizotypal Personality Questionnaire-Brief (SPQ-B, Raine
and Benishay, 1995), a convenient self-report instrument.
The SPQ-B is a self-administered scale including 22
dichotomous items to assess three dimensions: cogni-
tive-perceptual deficits (8 items), interpersonal deficits (8
items), and disorganisation (6 items). The SPQ-B takes only
2 min to complete (Raine and Benishay, 1995), making it
easy to screen for schizotypal personality trait in large
community-based samples. Moreover, the SPQ-B has been
suggested for use as a screening tool to detect vulnerability
to the development of schizophrenia-spectrum disorders
among adolescents in the general population (Fonseca-
Pedrero et al., 2009).

The SPQ-B has demonstrated adequate reliability and
validity (Raine and Benishay, 1995). Higher SPQ-B scores
indicate greater cognitive-perceptual deficits, greater
interpersonal deficits, and greater disorganisation (Raine
and Benishay, 1995). The 2-month test-retest reliabilities
for the three subscales ranged from 0.86 to 0.95 among 31
undergraduate students (Raine and Benishay, 1995). The
internal reliabilities of these subscales ranged from 0.72 to
0.80 (Cronbach’s alphas) among 220 students (Raine and
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Benishay, 1995) and from 0.69 to 0.77 among 825
undergraduate students (Compton et al, 2009). The
Kuder-Richardson formula 20 (KR-20) ranged from 0.73
to 0.64 among 54 participants whose biological relatives
had a clinical psychotic disorders (Compton et al., 2007).

Regarding evidence for SPQ-B validity, its construct
validity has been supported, e.g., in a sample of 2108
undergraduates (Jahshan and Sergi, 2007). The SPQ-B was
found to have a 3-factor structure that explained 35% of the
variance in 443 college students in Spain (Mata et al.,
2005). However, the 3-factor model for the SPQ-B failed to
meet criteria for good fit in another study of 825 students
(Compton et al., 2009).

The robustness of the SPQ-B has a few unresolved
issues. One is the criterion validity of the ‘disorganisation’
subscale, which has been shown in some studies (Compton
et al., 2007) to be unsatisfactory. To avoid this problem,
Compton et al. (2007) suggested using total SPQ-B scores
rather than subscale scores. Another unresolved issue is
that neither the cut-off score nor the sensitivity and
specificity of the SPQ-B are known for identifying young
adults’ susceptibility to psychosis. Thus, the purpose of this
study was to translate the SPQ-B into Chinese (CSPQ-B) and
to test its cut-off score, sensitivity, and specificity for
identifying susceptibility to psychosis among undergrad-
uate Taiwanese students.

2. Methods
2.1. Design and participants

A two-stage, cross-sectional survey design was used to
test the CSPQ-B. In Stage I, participants completed the self-
report CSPQ-B. In Stage II, participants’ CSPQ-B scores were
used to select top-scoring candidates for psychiatric
interviews. The participants were recruited by conveni-
ence from second-year undergraduate students at a
medical university in Taiwan by distributing question-
naires in classes. Criteria for inclusion in the study were (1)
age 18-35 years old, (2) ability to verbally communicate,
and (3) consent to participate. Of 650 undergraduate
students who agreed to participate and returned ques-
tionnaires, 32 (4.92%) had missing data and were not
included in the analysis. Thus, 618 undergraduate students
completed the CSPQ-B.

2.2. Instruments

Data were collected from participants using two
instruments: a demographic data sheet and the CSPQ-B.

2.2.1. Demographic data sheet

A demographic data sheet was used to collect
information on participants’ gender, birth date, name,
contact telephone number, and the date they filled out the
questionnaire.

2.2.2. CSPQ-B

The 22-item English version of the SPQ-B was translated
by the authors into Mandarin Chinese as the CSPQ-B. Both
the original English and Chinese versions were given to 3

bilingual experts with a cover letter asking them to rate the
semantic and cultural equivalence of each item. The experts
were also encouraged to write suggestions for improving
each item to make it more suitable for young adults in
Taiwan. The experts, who were Chinese-English speakers
familiar with Taiwanese culture, included one nurse with an
MS degree, one doctoral student in education psychology
with a specialty in instrument measurement, and one
clinical psychiatrist who was also a professor at the medical
university. Items on the CSPQ-B were rated for semantic and
cultural equivalence using a 5-point Likert scale ranging
from 1 (very inappropriate) to 5 (very appropriate). For each
item, the acceptable average score was >3.

The CSPQ-B was back-translated from Mandarin
Chinese to English by a doctoral student in education
who is fluent in both languages. The equivalence in
meaning between items in the original and back-trans-
lated English questionnaires was evaluated by three
doctoral students in nursing in the USA. Equivalence in
meaning was rated on a 5-point Likert scale ranging from 1
(not even close) to 5 (very similar). For each item, the
acceptable average score was >3.

2.3. Data collection and ethical considerations

Before data were collected, the study was approved by
the Institutional Review Board at the study site (DMR96-
IRB-15). Confidentiality of participants’ demographic data,
CSPQ-B scores, and psychiatric interview results was
protected by coding all data. The master list of coded
demographic data and that of the CSPQ-B scores and
interview results were stored in separate locked file
cabinets accessible only to the principal investigator.
The master lists identifying the data were destroyed after
data had been coded. Data were collected during two
stages (screening and identification) from April 2007 to
September 2007. The study protocol is shown in Fig. 1.

2.3.1. Stage I: screening

The researchers explained to students the study
purpose, data collection procedures, potential risks and
benefits of participation, participants’ right to decide at any
time not to participate, their right not to return the
questionnaire, and the measures by which their identities
would be protected. All participants signed an informed
consent. Participants then finished and returned the
questionnaire. From this pool of subjects, 60 were
randomly selected by computer programme from identity
numbers in the database to retake the CSPQ-B 2 weeks
later to evaluate its test-retest reliability. Of these 60
subjects, 54 finally completed the CSPQ-B.

2.3.2. Stage II: identification of participants susceptible to
psychosis

In Stage II, selected students were assigned to be
interviewed by psychiatrists. Psychiatric interviews had
three possible outcomes: psychotic, potentially psychotic,
and probably normal. Students classified as psychotic and
potentially psychotic were identified in this study as
susceptible to psychosis. Their classifications are pre-
sented in Table 2.
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Undergraduate students enrolled in study
n=650

Completed CSPQ-B

n=

618

2-week test-retest
n=54

Distribution analysis of CSPQ-B scores

n=618
CSPQ-B score =15 (top 6.5%) CSPQ-B score<15 (bottom 93.5%)
n=40 n=378
Control group
High score group
Randomly selected males,
Males, n=20 Match :
—_ n=20
Females, n=20 Gender Randomly selected females,
n=20

Blind assignment of diagnoses by psychiatric interviews

|

High score group Control group
n=40 n=40
Psychosis Potentially || Probably ||Refusal Psychosis Potentially | | Probably | |Refusa
psychotic || normal psychotic || normal
n=3 n=7 n=24 1n=6 n=0 n=0 #=40 n=0

| |
Complete n=34

| | | |

Fig. 1. Study protocol.

The CSPQ-B scores for the study sample are shown in
Table 1. The threshold for students most susceptible to
psychosis in this study was predefined as a cut-off point of
5%. Since less than 5% of the student sample had CSPQ-B
scores of 16, the next lower CSPQ-B score (15) was
considered the cut-off for the high-score group. This cut-
off score was attained by 40 participants (6.5%), including
20 men and 20 women. From the remaining participants
(n=578), another 40 students with CSPQ-B scores <15
were randomly selected and designated as the control
group. Students in the control group were matched by
gender to avoid its influence as a confounder. Thus, 20 men
(10.2%) were randomly selected from the remaining 196

male students, and 20 women (5.2%) were randomly
selected from the 382 remaining female students. First,
students with CSPQ-B scores <15 were randomly sampled;
second, data for male and female students were separated;
and finally, a row of identity numbers was randomly
selected from the database using the SPSS programme.
Each of the 40 students in the high-score group and 40
students in the control group was assigned to be
interviewed by a psychiatrist in a quiet school classroom
on a weekday evening after classes. The students were
interviewed using the structured clinical interview from
the Diagnostic and Statistical Manual of Mental Disorders-1V
(SCID) (American Psychiatric Association, 1995). Students
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Table 1
CSPQ-B scores for the study sample (N=618).

Score n % n = the score % of sample > the score
0.00 6 1.0 618 100.00
1.00 10 1.6 612 99.03
2.00 36 5.8 602 97.41
3.00 39 6.3 566 91.59
4.00 58 9.4 527 85.28
5.00 49 7.9 469 75.89
6.00 63 10.2 420 67.96
7.00 58 94 357 57.77
8.00 67 10.8 299 48.38
9.00 46 7.4 232 37.54

10.00 42 6.8 186 30.10

11.00 28 4.5 144 23.30

12.00 39 6.3 116 18.77

13.00 19 3.1 77 12.46

14.00 18 2.9 58 9.39

15.00* 14 2.3 40 6.47

16.00 8 1.3 26 4.20

17.00 8 1.3 18 2.91

18.00 2 0.3 10 1.62

19.00 6 1.0 8 1.29

20.00 1 0.2 2 0.33

22.00 1 0.2 1 0.16

¢ Threshold score, i.e., this score and higher scores were attained by 5% of participants.

were assessed for positive symptoms, negative symptoms,
and functioning, such as quality of their student work. Each
student needed 30-60 min to complete the interview.

Students were interviewed by two well-trained psy-
chiatrists blinded to the students’ group (high-score or
control) before the interviews. For the first 5 students,
psychiatrists’ interrater reliability was evaluated, with an
interrater agreement of 100% for outcomes. After the first 5
students, every student was interviewed by one of the two
psychiatrists based on the available schedule arrangement.
Psychiatrists were asked to return interview outcomes to
the principal investigator. All interviews were completed
within 3 months after the screening process had been
completed.

2.4. Data analysis

Sample characteristics were analysed by descriptive
statistics. Test-retest reliability was analysed by intraclass
correlation coefficients (ICCs) (Armstrong, 1981) for total
items. Internal consistency reliability was examined by the

Table 2
Classification of SCID-interview outcomes.

KR-20 because of dichotomous items (Streiner and Nor-
man, 1995). The CSPQ-B sensitivity, specificity, and cut-off
scores were determined by odds-ratio (OR)-based analysis
and receiver operating characteristic (ROC) curve analysis.

To establish the diagnostic accuracy of these para-
meters, the results of SCID-interviews were transformed
into a dichotomous outcome variable. The outcome
classification used was ‘psychotic’ or ‘potentially psycho-
tic’ (classified as 1) versus ‘probably normal’ (classified as
0). The sensitivity (true positive) means participants’
CSPQ-B scores were above the chosen cut-off point and
their SCID-interview resulted in the judgement of ‘psy-
chotic’ or potentially psychotic’. In contrast, the specificity
(true negative) means participants’ CSPQ-B scores were
below the chosen cut-off point and their SCID-interview
resulted in the judgement ‘probably normal’.

The OR is a population measure of associations between
two binary variables, with values of OR farther from 1.0 in a
given direction representing stronger association (Agresti,
2002). The ROC curve shows how severe the trade-off is
between sensitivity and specificity for a test and can be

Classification Clinical criteria by SCID-interviews

Psychosis?

Potentially psychotic?
and impairment functions

With threshold characteristics of psychotic disorders, such as schizophrenia, affective disorders, schizoaffective disorders

With subthreshold characteristics of any psychotic symptoms, including positive symptoms, negative symptoms,

With threshold characteristics of any anxiety disorders
With prodromal symptoms that may include sleep disturbance, anxiety, social withdrawal, reduced concentration
and attention, and depressed mood (Mental Health Evaluation and Community Consultation Unit, 2010)

Probably normal
schizoaffective disorders

Did not meet the threshold or subthreshold for any psychotic disorders such as schizophrenia, affective disorders,

Did not meet the subthreshold for any psychotic symptoms
Did not meet the threshold characteristics of any anxiety and mood disorders

@ Defined as susceptibility for psychosis in this study.



1540 W.-F. Ma et al./International Journal of Nursing Studies 47 (2010) 1535-1544

used to help decide where the best cut-off point should be.
The overall accuracy of a test can be described as the area
under the ROC curve (AUC) (Fletcher and Fletcher, 2005);
the larger the area, the better the test. The sensitivity and
specificity of the CSPQ-B scores for each possible cut-off
point were analysed according to their relative AUC. The
confidence intervals (CI) for sensitivity, specificity, and
AUC were calculated according to Wilson (1927). All
statistical analyses were performed on a personal com-
puter with the statistical packages SPSS for Windows
(Version 13.0, SPSS, Chicago) and SAS for Windows
(Version 9.2, SAS Institute Inc., Cary, NC).

3. Results

3.1. Participant characteristics and distribution of CSPQ-B
scores

Participants’ mean age was 20.08 (SD=0.98) years.
Their mean CSPQ-B score was 7.72 (SD =4.04, range = 0-
22), and the median score was 7. CSPQ-B scores for the
25th, 50th, and 75th percentiles were 5.0, 7.0, and 10.0,
respectively, with a skewness of 0.56 and kurtosis of 0.20.
The sample was predominantly female (n = 402, 65%). Male
students scored significantly higher than females on the
total CSPQ-B (t=2.37, p=0.018, CI=0.14-1.47) and dis-
organisation subscale (t=2.50, p=0.013, CI=0.07-0.62).

3.2. Reliability of CSPQ-B

The 2-week test-retest reliability of the CSPQ-B for 54
students was ICC=0.82, with CI=0.68-0.89. Internal
consistencies (KR-20) for the cognitive-perceptual deficits,
interpersonal deficits, and disorganisation subscales were
0.67, 0.73, and 0.70, respectively, and 0.76 for 22 scale
items among 618 undergraduate students.

3.3. Interview outcomes

In the high-score group, 6 participants (15%) refused to
be interviewed by psychiatrists. Two refused because of
difficulty arranging a time for the interview. Two refused
without giving any reason. One refused because his/her
parents did not approve. One refused and mentioned
already having an appointment with a psychiatrist for
assessment. In the control group, all 40 participants
accepted interviews by psychiatrists and all were classified
as probably normal.

Of the 34 students in the high-score group who were
interviewed by psychiatrists, 24 were classified as
probably normal. Of the remaining 10 students, 3 persons
were classified with psychosis, including schizophrenia
(n=2) and bipolar disorder (n=1). The remaining 7
students were classified as potentially psychotic. These 7
students were identified as close to having generalised
anxiety disorder (n=2), panic disorder (n=1), social
phobia (n=1), and 3 had psychotic symptoms but not a
full-blown psychotic disorder or other psychiatric dis-
order. The scores of high-score students who completed
and refused interviews are compared in Table 3.

3.4. CSPQ-B cut-off score, sensitivity and specificity

The OR, sensitivity, and specificity for different cut-off
points among college students are presented in Table 4, and
the ROC curves for different cut-off points are presented in
Fig. 2. The optimal cut-off score was 17 because it was
associated with the largest OR (24.4; C1=4.5-134.1) and
AUC value (0.830; CI=0.692-0.967) among the 74 inter-
views. The CSPQ-B score of 17 had a sensitivity of 80.0%
(CI'=0.490-0.943) and a specificity of 85.9% (Cl=0.754-
0.924) for identifying susceptibility to psychosis among
participants. On the other hand, the results show that 8
students were correctly identified and 9 students were
falsely identified as susceptible to psychosis.

4. Discussion
4.1. Main findings

Agreement between the CSPQ-B-based and SCID-inter-
views is indicated by the OR and AUC value. The cut-off
CSPQ-B score of 17 had a sensitivity of 80.0% and a
specificity of 85.9% for identifying susceptibility to
psychosis among college students. The sensitivity and
specificity of the CSPQ-B are lower than those reported for
other psychosis-screening scales. For example, the Youth
Psychosis at Risk Questionnaire (Ord et al.,, 2004) was
shown to have a sensitivity of 98.4%, but that instrument
has 92 items, making it inconvenient for screening large
populations. An ideal screening test should take only a few
minutes to perform (Fletcher and Fletcher, 2005). This
characteristic along with low risk and cost are strengths of
the CSPQ-B.

The low sensitivity may be due an insufficient sample
size to evaluate the diagnostic accuracy of the CSPQ-B. The

Table 3
Comparison of scores among high-score students who completed and refused interviews (n=40).
Interview n Range Median Mode Mean t
CSPQ-B total Completed 34 15-22 16.5 15 16.67 -.99
Refused 6 15-19 15.5 15 16.00
Cognitive-perceptual subscale Completed 34 3-8 5 5 5.50 .26
Refused 6 4-7 5.5 5 5.67
Interpersonal subscale Completed 34 4-8 7 8 6.73 .19
Refused 6 6-8 7 7 6.83
Disorganised subscale Completed 34 2-6 4 4 4.52 —221°
Refused 6 2-5 3.5 3 3.50

" p<0.05.



Table 4

=74).

OR, AUG, sensitivity, and specificity with different cut-off points of CSPQ-B scores among college students (N

N1q Specificity (95% CI) Nio False positive (95% CI) Noo False negative (95% CI) No1

o))

Sensitivity (95%

R (95% CI) AUC (95% CI)

SPQ-B Score
(cut-off:

)

=

0

0.000 (0.000-0.278)

38
34

0.594 (0.471-0.705)

26
30
32
35

0.406 (0.295-0.529)

10
10
10
10
10
10

1.000 (0.722-1.000)

0.703 (0.643-0.764)
0.734 (0.673-0.796)
0.750 (0.688-0.812)

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

10
11
12
13
14
15
16
17
18
19
20
21

0.000 (0.000-0.278)

1.000 (0.722-1.000) 0.469 (0.352-0.589) 0.531 (0.411-0.648)

1.000 (0.722-1.000)
1.000 (0.722-1.000)

32 0.000 (0.000-0.278)

0.500 (0.381-0.619)

0.500 (0.381-0.619)

29 0.000 (0.000-0.278)

0.453 (0.337-0.574)

0.547 (0.426-0.663)
0.547 (0.426-0.663)
0.625 (0.503-0.733)
0.766 (0.649-0.853)
0.859 (0.754-0.924)
0.938 (0.850-0.975)
0.938 (0.850-0.975)

0.773 (0.712-0.835)

0.453 (0.337-0.574) 24 0.000 (0.000-0.278)

40

1.000 (0.722-1.000)

0.813 (0.753-0.872)
0.813 (0.753-0.872)
0.783 (0.642-0.924)
0.830 (0.692-0.967)
0.719 (0.553-0.885)
0.619 (0.466-0.771)

0.375 (0.267-0.498) 24 0.000 (0.000-0.278)

0.234 (0.148-0.351)

40

1.000 (0.722-1.000)

0.200 (0.057-0.510)

15

49

8
8
5
3
0
0
0

0.800 (0.490-0.943)
0.800 (0.490-0.943)
0.500 (0.237-0.763)

13.1 (2.5-68.3)

0.200 (0.057-0.510)

9
4
4
2
1
1

0.141 (0.076-0.246)
0.063 (0.025-0.150)

55
60
60
62
63

24.4 (4.5-134.1)
15.0 (3.0-74.3)
6.4 (1.2-34.8)
N.A.

N.A.
N.A.

0.500 (0.237-0.763)

0.700 (0.397-0.892)

0.063 (0.025-0.150)

0.300 (0.108-0.603)
0.000 (0.000-0.278)

10
10
10

1.000 (0.722-1.000)
1.000 (0.722-1.000)

0.031 (0.009-0.107)

0.969 (0.893-0.991)

0.516 (0.494-0.537)
0.508 (0.493-0.523)

0.031 (0.009-0.107)
0.016 (0.003-0.083)

0.969 (0.893-0.991)

0.000 (0.000-0.278)

1.000 (0.722-1.000)

63

0.984 (0.917-0.997)

0.000 (0.000-0.278)

0.508 (0.493-0.523)

22

(N11Noo)/(N1oNo1). N11: number of correctly identified; Noo: number of correctly identified; N1o: number of falsely

N.A.: non-available or unstable estimate (OR > 999.999 or OR < 0.001). CI: confidence interval. OR:

identified; Noi: number of falsely identified. Sensitivity (true positive)

1 — sensitivity.

=1 — specificity; false negative

Noo/(N1o + Noo); false positive

N11/(N11 + No1); specificity (true negative)
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broad confidence interval of the OR also indicates the
sample size was too small to identify susceptibility to
psychosis among participants. One possible reason is that
the prevalence of major psychotic disorders among this
study sample was 0.49% (3 of 618 college students were
diagnosed with psychosis), which is much lower than the
reported 1.37% prevalence in Taiwan (Chien et al., 2004).
This difference may be explained by our prevalence not
including 6 high-score students who refused to be
interviewed. Their CSPQ-B subscale scores did not differ
in range, median, mode, and mean (except for the
disorganised subscale) from scores of the 34 high-score
students who were interviewed. Of these 6 participants,
some might have been classified after interviews as
psychotic or potentially psychotic and identified as
susceptible to psychosis.

Another possible reason for the low sensitivity is that
major psychiatric disorders have low prevalence in the
general population (Klaassen et al., 2006), making it
difficult to conduct a screening study with adequate
sample size. Dubben (2009) stated the valueless of
involving large samples in screen studies for sufficient
power to detect a disease with low specific mortality.
However, early interventions are certainly advisable for
young adults at early psychosis (Phillips et al., 2005;
Klaassen et al., 2006). In addition, the CSPQ-B is designed to
identify susceptibility to psychosis among college students
by focusing on individuals with both major psychiatric
disorders and potential psychosis, such as anxiety dis-
orders or subthreshold characteristics of any psychotic
disorder. The health status of patients with psychotic and
potentially psychotic mental illnesses can be improved by
some psychosocial interventions (Bechdolf et al., 2005),
which increases the importance of screening for patients
with mental illness.

Another explanation for the low sensitivity of the CSPQ-
B might be uncertainty in its psychometric properties. The
SPQ-B has been reported to have good fit for a 3-factor
structure (Mata et al., 2005; Fonseca-Pedrero et al., 2009),
but not in another study (Compton et al, 2009).
Furthermore, the discriminative and criterion-related
validity of the SPQ-B were not supported (Compton
et al, 2007). This uncertainty about the psychometric
properties of the SPQ-B may have compromised the
accuracy of the CSPQ-B in identifying susceptibility to
psychosis in our study sample. Therefore, the psycho-
metric properties (particularly criterion-related and con-
struct validity) of the CSPQ-B need to be evaluated in more
detail before it can be used to identify susceptibility to
psychosis among Taiwanese undergraduate students.

This study raises two issues of ethical concern. One
issue is the social stigma of mental illness in the recruiting
process. Mental illness negatively impacts not only those
afflicted in Chinese society but also others (Ma et al., 2010),
e.g., family, friends, and colleagues. Indeed, the phenom-
enon of social stigma posed a challenge for researchers in
recruiting patients with mental illness in Singapore to an
intervention programme (Chong et al., 2004). To limit the
effects of social stigmatisation in identifying susceptibility
to psychosis among study populations, we carefully choose
neutral words in the screening process and clearly
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Fig. 2. ROC curve for different cut-off points.

explained the study purpose and participants’ rights in the
interview process. For example, we described the scale as
‘a personality measure’ to avoid illness-related words. We
also avoided schizo-related words by explaining the scale
as measuring three dimensions (cognitive perception,
personal relationships, and organisation).

The other issue is the high proportion of false positives
at the cut-off score of 17. A false positive test on the CSPQ-B
would likely cause psychological distress for college
students, whereas a true negative would have no benefit.
Thus, these CSPQ-B outcomes would greatly limit the
usefulness of the test. Under these conditions, the CSPQ-B
cannot be recommended as a screening tool by mental
health care providers to identify susceptibility to psychosis
among Taiwanese young adults. Moreover, other screening
tools need to be used in future studies with the CSPQ-B to
improve the accuracy of identifying susceptibility to
psychosis among young adults.

4.2. Limitations and suggestions for future research

This study and its findings have some limitations. The
main limitation of the study is its questionable external
validity due to the small sample. In addition, the sensitivity
and specificity were not assessed on an independent
sample and the psychometric properties of the CSPQ-B are
unknown. These issues limit the validity of the CSPQ-B for
identifying susceptibility to psychosis among study
populations. Another limitation is that 15% of the high-
score group refused psychiatric interviews in the identi-
fication stage, which likely influenced the accuracy of the
cut-off score. In addition, the CSPQ-B was tested on
undergraduate students; therefore, more evidence is

needed before it can be used on other Taiwanese
populations.

In our study, males had a significantly higher mean
CSPQ-B score than females. In a similar study, under-
graduate Spanish males had higher total scores, inter-
personal factor scores, and disorganised factor scores than
their female counterparts, whereas females had higher
scores in the cognitive-perceptual domain (Mata et al,,
2005). Future studies are needed to determine if males and
females need different cut-off scores. In addition, the
psychometric validity needs to be evaluated in different
populations.

4.3. Conclusions and clinical implications

This study showed the CSPQ-B is a reliable self-report
instrument, but not valid for identifying susceptibility to
psychosis among Taiwanese undergraduate medical stu-
dents. This study provides guidance for future research on
the CSPQ-B, which might be used by mental health care
providers with other instruments to identify susceptibility
to psychosis among college students. Moreover, the CSPQ-
B should not be used as a screening tool until its
psychometric properties have been evaluated.
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Appendix A

BHORAREBERERF XA (Chinese version of the
Schizotypal Personality Questionnaire-Brief)

1 AMRBREXRE. KM, (People sometimes find me
aloof and distant.)

2 ZBBIAFEHRAIIEZAN DB LR, (Have you ever
had the sense that some person or force is around you,
even though you cannot see anyone?)

3HEHBATESENENSTREE. (People sometimes
comment on my unusual mannerisms and habits.)

4 HBBEIMEARHMERELRME, (Are you sometimes
sure that other people can tell what you are thinking?)

5 ResrE R4 YRS HEE R, (Have you ever noticed a
common event or object that seemed to be a special
sign for you?)

6 AMEeRAERERTEN, (Some people think that [ am a
very bizarre person.)

7 ENMERBARE—# , RBFRFER, (I feel I have to be on
my guard even with friends.)

S AMERBRETARE, HIUEHEMN A, (Some people find
me a bit vague and elusive during a conversation.)

I RREREBHENREE, (Do you often pick up hidden
threats or put-downs from what people say or do?)

10 BB AFIFRIESEE R, (When shopping do you get the
feeling that other people are taking notice of you?)

11 EFRHMNAME, RERT T B (I feel very uncomforta-
ble in social situations involoving unfamiliar people.)

12 RAAE L EH W% BEED, BAM. (Have you had experi-
ences with astrology, seeing the future, UFOs, ESP, or a
sixth sense?)

13 ReUFRSEIHARBHENF, (I sometimes use words
in unusual ways.)

14 HFZth A 7 #83 . (Have you found that it is best not to
let other people know too much about you?)

15 REEBEEER, (I tend to keep in the background on
social occasions.)

16 REFEABEWEZ Mo 0. (Do you ever suddenly feel
distracted by distant sounds that you are not normally
aware of?)

17 7 A{5@EH, (Do you often have to keep an eye out
to stop people from taking advantage of you?)

18 HE M L8t A B R (Do you feel that you are unable to
get “close”to people?)

19 RE2MAER. Bi51 A, (I am an odd, unusual person.)

20 HEM S, AR BEESHREMNER (I find it hard to
communicate clearly what I want to say to people.)

21 RF RS REBE M AHKSE, (I feel very uneasy talk-
ing to people I do not know well.)

22 REHSEENRZEBAC, (I tend to keep my feelings
to myself.)

The Chinese version of the Schizotypal Personality
Questionnaire-Brief was translated from the Schizotypal
Personality Questionnaire-Brief (Raine and Benishay, 1995).

Raine, A., Benishay, D., 1995. The SPQ-B: a brief screening
instrument for schizotypal personality disorder. Journal of
Personality Disorders. 9, 346-355.
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