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Background. Few studies have examined the latent construct of psychotic symptoms or distinguished between the latent
construct and its manifest indicators. The current study aimed to investigate the latent structure of psychotic symptoms
using factor mixture modeling (FMM) and to use the best-fitting model to examine its sociodemographic and clinical
correlates.

Method. The Singapore Mental Health Study (SMHS) was based on an adult representative sample of the Singapore
population. Psychotic symptoms were assessed by using the Psychosis Screen section of the Composite International
Diagnostic Interview version 3.0 (CIDI 3.0). FMM analyses were applied to determine the latent construct of psychotic
symptoms. Sociodemographic and clinical correlates of the latent structure of psychosis symptoms were examined using
multiple linear and logistic regression analyses.

Results. The overall weighted lifetime prevalence of any psychotic experience was 3.8% in the SMHS after excluding
subthreshold experiences. The FMM analysis clearly supported the dimensional model of the latent structure of psycho-
tic symptoms. On deriving the total score for ‘psychosis symptoms’ in accordance with the one latent trait model,
and correlating it with sociodemographic factors, we found that female gender, vocational education, current and
past smokers were positively associated with the ‘psychosis’ total score.

Conclusions. There is a need for an increased understanding of, and research into, this intermediate state of ‘psychosis
symptoms’ that do not meet diagnostic criteria for psychosis. It is also important to learn more about the group of indi-
viduals in the community who may have preserved functioning to elucidate the protective factors that prevent transition
to psychosis.
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Introduction

Psychosis has traditionally been seen as a categorical
entity with well-defined boundaries wherein ‘cases’
meet DSM-IV or ICD-10 criteria for the various types
of psychotic disorders. However, several epidemi-
ological studies have established that psychosis exists
as a continuum in the general population (Johns &
van Os, 2001; Verdoux & van Os, 2002; Loch et al.
2011), ranging from normal at one end of the spectrum
to intermediate subclinical forms and full psychosis at
the other extreme end (Broome et al. 2005; Kelleher &

Cannon, 2011). A systematic review and meta-analysis
revealed that the population prevalence of subclinical
psychotic experiences was around 5% and the inci-
dence was about 3% (van Os et al. 2009). Risk factors
associated with subclinical psychotic experiences
included child and adult social adversity, psychoactive
drug use, male sex and migrant status.

In a study by Hanssen et al. (2005) of individuals
with new, incident subclinical psychotic experiences
followed up for 1 year, 84% no longer presented with
any psychotic experiences and 8% made the transition
to a clinical disorder. The Dunedin Birth Cohort Study
showed that approximately 25% of those who reported
experiencing ‘strong’ psychotic symptoms at age 11
developed schizophreniform psychosis at the second
follow-up at age 26 (Poulton et al. 2000). Rössler et al.
(2007) concluded that the two dimensions of ‘schizo-
typal signs’ and ‘schizophrenia nuclear symptoms’
(based on factor analyses of psychosis symptoms),
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although differing sharply in predictor profiles, were
associated with similar negative social consequences.
Individuals with a high symptoms load in both dimen-
sions showed significant functional impairments,
suggesting that subclinical psychosis that may or
may not develop into psychotic disorder does have
clinical implications. Psychosis proneness was also
found to be associated with an increased risk of
affective disorder at follow-up (Verdoux et al. 1999).
Kelleher et al. (2012) found that adolescents who
reported psychotic symptoms were at a high risk of
having multiple co-occurring disorders, thus sug-
gesting that subclinical psychosis may be a non-
specific marker of psychological disturbance.

However, few studies have examined the latent
construct of psychotic symptoms or distinguished
between the latent construct (i.e. psychosis) and its
manifest indicators (e.g. hallucinations). Meehl (1995)
noted that categorical or taxonic latent variables can
yield manifest indicator variables that are distributed
continuously and, vice versa, latent dimensions can
yield manifest variables that are categorical. Statis-
tical methods such as cluster analysis or latent class
analysis (LCA) presuppose and impose structure on
data rather than offering direct comparisons of the fit
of taxonic and dimensional structures to the data. A
recent study by Ahmed et al. (2012) was the first to
suggest that taxometric methods should be used to
determine whether the latent structure of psychotic
symptoms in the population is taxonic or dimensional.

An alternative approach that could be used to sup-
port taxometric findings includes a new method called
factor mixture modeling (FMM), which combines fea-
tures of dimensional analysis [item response theory
(IRT) or factor analysis (FA)] and categorical analysis
(LCA) into a hybrid model (Lubke & Neale, 2006;
Markon & Krueger, 2006; Muthén, 2006). FMM is
based on the idea that complex phenotypes require
complexmeasurementmodels. One of the novel aspects
of FMM in relation to taxometric methods is that
FMM goes beyond class detection and allows the spe-
cification of hypothesis-based multi-dimensional factor
models within each class (Georgiades et al. 2013). Thus,
for the study of complex phenotypes, FMM may be
superior to taxometric methods in terms of class detec-
tion and class assignment (Lubke & Tueller, 2010). In
the present study we used the FMM approach to exam-
ine the latent structure of psychosis symptoms.

The aims of this current study were (i) to investigate
the latent structure of psychotic symptoms based
on data from the Singapore Mental Health Study
(SMHS) using FMM analyses and (ii) to use the
best-fitting model obtained and examine its socio-
demographic and clinical correlates as well as its
association with quality of life and help-seeking.

Method

Sample

The SMHS is based on an adult representative sample
of the Singapore population. The respondents were
selected randomly from a national registry that main-
tains the names, sociodemographic details such as
age, gender and ethnicity, and household addresses
of all residents in Singapore. The respondents were
then approached at the household address provided
by the registry. Disproportionate stratified sampling
was used where the three main ethnic groups
(Chinese, Malays and Indians) were sampled in equiv-
alent proportions of about 30% each rather than in
proportion to the ethnic distribution in the general
population. As Malays and Indians were oversampled,
the data were adjusted accordingly. The weighted
data were then adjusted to represent the Singapore
population based on the 2007 population figures.
The study was approved by the relevant Institutional
Ethics Committee (National Healthcare Group,
Domain-Specific Review Board) and written informed
consent was obtained from all participants. Face-
to-face interviews were conducted by professional sur-
vey interviewers from December 2009 to December
2010. Completed interviews were obtained from 6616
respondents, giving a survey response rate of 75.9%.
The study methodology is described in detail in our
earlier article (Subramaniam et al. 2012).

Measures

The diagnoses of mental disorders were established
using the World Mental Health (WMH) Composite
International Diagnostic Interview version 3.0 (CIDI
3.0; Kessler & Uston, 2004). Diagnostic modules
for lifetime and 12-month prevalence of affective dis-
orders [including major depressive disorder (MDD),
dysthymia and bipolar disorder], anxiety disorders
[including generalized anxiety disorder (GAD) and
obsessive–compulsive disorder (OCD)] and alcohol
use disorders (i.e. alcohol abuse and alcohol depen-
dence) were included in the survey. Diagnostic hierar-
chy rules and organic exclusion criteria were applied to
all diagnoses.

Psychotic symptoms were assessed by using the
Psychosis Screen section of the CIDI 3.0. The introduc-
tion to this section is carefully worded and aimed at
normalizing the experience to improve the accuracy
of response to potentially embarrassing survey ques-
tions (Kessler et al. 2000). It states: ‘The next questions
are about unusual things, like seeing visions or hearing
voices. We believe that these things may be quite com-
mon, but we don’t know for sure because previous
research has not done a good job asking about them.
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So please take your time and think carefully before
answering’. This introduction was followed by six
fully structured questions with yes/no response
options that asked about the DSM-IV delusions and
hallucinations found in the National Comorbidity
Survey (Kendler et al. 1996) to be the strongest predic-
tors of clinician-diagnosed non-affective psychosis
(Kessler et al. 2005). Respondents who endorsed any
of the psychotic symptom questions were asked:
‘Could you give me a brief example of a time when
this happened?’ and ‘What do you think caused this
to happen?’ Interviewers probed for complete
responses and recorded responses verbatim. Psy-
chotic experiences that occurred only when respon-
dents were dreaming, half-awake or under the
influence of alcohol or other drugs were categorized
as subthreshold symptoms. Follow-up questions then
asked about age of first onset of these symptoms
(‘How old were you the very first time any of these
things happened to you?’), 12-month prevalence, life-
time and 12-month help-seeking specifically for deal-
ing with psychotic experiences and, among those
who sought help, diagnoses and names of the medi-
cations prescribed. We also used the ‘Services’ module
of the CIDI 3.0 to collect data on help sought by partici-
pants from any professional for problems with
emotions, nerves or use of alcohol or drugs and also
details on the type of professional seen by them.

We used the EQ-5D, a standardized measure of
health status developed by the EuroQol Group, to
measure health-related quality of life (HRQoL). The
EQ-5D provides a simple, generic measure of health
for clinical and economic appraisal (EuroQol Group,
1990). It comprises a descriptive system and a visual
analog scale (VAS). We did not use the EQ-VAS data
for this study. Sociodemographic data were collected
using a structured questionnaire. Body mass index
(BMI) was defined as weight in kilograms divided
by the square of height in meters (kg/m2); both
weight and height were based on self-report by
respondents.

Statistical analyses

Descriptive statistics were performed to establish
the sociodemographic characteristics and prevalence
of psychotic symptoms of the study population. The
estimates were weighted to adjust for oversampling
and post-stratified for age and ethnicity distributions
between the survey sample and the Singapore resident
population in 2007.

To determine whether the latent construct of psycho-
tic symptoms is continuous or categorical in nature,
we used FMM analyses. All indicators for the FMM
analyses were based on a binary symptom (1/0).

Only those who endorsed at least one of the symp-
toms, ever in their lifetime, when not dreaming, not
half-asleep and not under the influence of alcohol or
drugs were coded as ‘1’, or else coded as ‘0’. The
FMM analyses were implemented in Mplus software
version 6.1 using robust maximum likelihood esti-
mation (Muthén & Muthén, 2009). The FMM method
involves fitting models with different numbers of
classes and sometimes different within-class factor
structures. In the current analyses, we allowed factor
variances, factor loading and thresholds within each
class to vary across the classes. We set the factor
mean to zero. These model specifications were
included so that the overall fit statistics did not
reflect fit (or lack of fit) of these parameters but rather
reflected differences in the number and type of latent
variables included in the model (Muthén, 2008). To
compare the fit of the different models, which have
different assumptions about the structure of the pheno-
type of psychosis, we used an information-theoretic
approach (Markon & Krueger, 2006) based on the
Bayesian information criterion (BIC) (Schwartz, 1978)
and bootstrapped or adjusted versions of the likeli-
hood ratio test (Lo et al. 2001). The BIC index is
reported to perform better in simulation studies in
terms of correctly identifying the true population
model compared to using Akaike’s information cri-
terion (AIC) and sample size-adjusted BIC indices
(Nylund et al. 2007). Therefore, we based our compari-
son mainly on the BIC indices (Lubke & Tueller, 2010).
To examine the sociodemographic and clinical corre-
lates of the latent structure of psychosis symptoms,
we related the best-fitting model to covariates and dis-
tal outcomes simultaneously in a structural equation
modeling framework using multiple linear and logistic
regressions. Standard errors (S.E.) and significance tests
were estimated using the Taylor series linearization
method to adjust for the weighting. Multivariate sig-
nificance was evaluated using Wald χ2 tests based
on design-corrected coefficient variance–covariance
matrices. Statistical significance was evaluated at the
p<0.05 level using two-sided tests.

Results

Sample characteristics

A total of 6616 respondents were included in the analy-
sis. The sample comprised 51.5% females and 48.5%
males with a mean age of 44 years (range 18–89
years). With regard to ethnicity, 76.9% respondents
were of Chinese descent, 12.3% were Malays, 8.3%
were of Indian descent, and 2.4% belonged to other
ethnic groups. The majority of the sample were
currently married (62.4%) and employed (71%).
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Prevalence of psychotic symptoms

Table 1 shows the frequencies of psychotic symptoms
in Singapore using the six items from the CIDI 3.0
screener. The total sample consisted of 6616 respon-
dents. The overall weighted lifetime prevalence of
any psychotic experience based on the CIDI 3.0 psy-
chosis screening was 3.8% after excluding subthres-
hold experiences. The summary weighted prevalence
of individual symptoms is presented in Table 1. The
prevalence of any psychotic symptom was signifi-
cantly higher among those with a low income (versus
a high income) and those who were current and past
smokers (versus never smoking). Those who were mar-
ried had a lower prevalence of any psychotic symptom
compared to those who were single.

FMM

We examined the latent structure of psychosis using
FMM, a latent statistical framework that included
latent trait, latent class and mixture models. We tested
seven hypothesized models: a one-factor latent trait
model, a two-class and a three-latent class model,
and four factor mixture models, two with two classes
(invariant and non-invariant) and two with three
classes (invariant and non-invariant). The summary
results of the fit of the models based on the number
of free parameters for each model, the log-likelihood
values, and AIC and BIC values are presented in
Table 2. The results indicate that the best-fitting
latent structure for psychosis symptoms was with
one-factor latent trait model. These findings support

Table 1. Frequencies of psychotic symptoms in the Singapore Mental Health Study (n=6616)

Symptoms

Symptomsb

Never Subthresholda 1–3 times 54 times

n % S.E. n % S.E. n % S.E. n % S.E.

Vision 6327 96.21 0.33 101 1.29 0.20 118 1.75 0.23 70 0.75 0.13
Voices 6418 97.18 0.29 70 0.94 0.16 78 1.14 0.19 50 0.74 0.15
Thought insertion 6592 99.73 0.08 10 0.11 0.06 8 0.04 0.01 6 0.12 0.06
Thought control 6587 99.68 0.09 6 0.06 0.04 10 0.08 0.04 13 0.19 0.07
Telepathy 6590 99.68 0.09 13 0.16 0.07 9 0.05 0.02 4 0.11 0.06
Persecution 6573 99.53 0.12 19 0.28 0.10 17 0.15 0.06 7 0.04 0.02

Any symptoms 161 2.09 0.25 191 2.76 0.29 108 1.34 0.19

S.E., Standard error.
a Each experience had happened when respondents were dreaming, half-asleep and/or under the influence of alcohol or

drugs.
b The number of times the experience had happened when respondents were not dreaming, not half-asleep or not under the

influence of alcohol or drugs.

Table 2. Summary of the fit of latent trait, latent class and factor mixture models for psychosis experience

ln(L) K AIC BIC

Latent trait
One factor −1520.698 12 3065.396 3146.963

Latent class
Two classes −1546.675 13 3119.350 3207.714
Three classes –1500.269 20 3040.538 3176.483

Factor mixture
Two classes and one factor (invariant) −1527.815 18 3091.631 3213.981
Two classes and one factor (non-invariant) −1527.817 26 3107.634 3284.363
Three classes and one factor (invariant) −1500.270 25 3050.540 3220.471
Three classes and one factor (non-invariant) −1514.025 40 3108.049 3379.829

ln(L), log-likelihood; K, number of parameters; AIC, Akaike’s Information Criterion; BIC, Bayesian Information Criterion.
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the dimensional nature of the latent structure for
psychosis.

Relationship between psychosis symptoms and
sociodemographic variables

The total sum scores of psychosis symptoms estimated
from the best-fitting model was directly regressed
to sociodemographic and clinical variables simul-
taneously within the structural equation modeling
framework. We found that female gender, vocational
education, and current and past history of smoking
were positively associated with the ‘psychosis’ total
score, whereas those who were married and had
middle-level incomes were inversely associated with
the ‘psychosis’ total score.

Relationship between psychosis symptoms total
score and psychiatric disorders

We examined the relationship between ‘psychosis’ total
score with lifetime psychiatric disorders in our sample
using multiple linear regression models. Table 3 sum-
marizes the relationship between ‘psychosis’ (total
score) and psychiatric disorders. We found that, after
adjusting for sociodemographic variables and chronic
physical conditions in multiple linear regression
models, lifetime MDD, bipolar disorder, GAD and
OCD were positively associated with the ‘psychosis’
total score (model 2). However, when we included
co-morbid psychiatric illness in the regression model
(model 3), only bipolar disorder andOCD remained sig-
nificantly associated with the ‘psychosis’ total score.

Relationship between psychosis symptoms and
HRQoL, health-care utilization and BMI

Table 4 summarizes the relationship between ‘psycho-
sis’ (total score) and HRQoL and health-care utiliz-
ation. After adjusting for sociodemographic variables
in multiple linear regression models, the ‘psychosis’
total score was inversely associated with the EQ-5D
index score and positively associated with workdays
cut down. The weighted rate of seeking treatment
among those with at least one psychosis symptom
was 5.6%. Those with a higher psychosis total score
were not more likely to seek help from a doctor or a
mental health professional for dealing with their psy-
chotic experiences [odds ratio (OR) 0.94]. However,
those with a higher psychosis total score were signifi-
cantly more likely to seek help from ‘any of the pro-
fessionals for problems with their emotions, nerves,
or their use of alcohol or drugs’ even after adjusting
for sociodemographic correlates, any mental disorder
and also any chronic physical condition. Analyzing
the type of professional seen, those with a higher

Table 3. Relationship between psychosis symptoms (total score) and
lifetime psychiatric disorders

Psychosis symptoms

p valueβ 95% CI

MDD
Model 1 0.153 0.074 to 0.204 <0.001
Model 2 0.139 0.060 to 0.189 0.001
Model 3 0.039 –0.066 to 0.106 0.338

Dysthymia
Model 1 0.068 0.012 to 0.104 0.002
Model 2 0.078 –0.056 to 0.114 0.058
Model 3 0.009 –0.051 to 0.047 0.415

Bipolar disorder
Model 1 0.125 0.056 to 0.169 <0.001
Model 2 0.119 0.048 to 0.164 <0.001
Model 3 0.061 0.005 to 0.117 0.030

GAD
Model 1 0.115 0.049 to 0.157 <0.001
Model 2 0.113 0.047 to 0.156 <0.001
Model 3 0.038 –0.034 to 0.085 0.172

OCD
Model 1 0.160 0.088 to 0.206 <0.001
Model 2 0.151 0.079 to 0.197 <0.001
Model 3 0.081 0.018–0.144 0.009

Alcohol abuse
Model 1 0.061 –0.021 to 0.113 0.055
Model 2 0.052 –0.027 to 0.102 0.089
Model 3 –0.006 –0.099 to 0.054 0.879

Alcohol dependence
Model 1 0.040 0.005 to 0.069 0.026
Model 2 0.033 –0.013 to 0.062 0.064
Model 3 0.015 –1.895 to 1.234 0.984

Nicotine dependence
Model 1 0.034 –0.061 to 0.095 0.357
Model 2 0.034 –0.060 to 0.094 0.345
Model 3 0.043 –0.057 to 0.106 0.269

MDD, Major depressive disorder; GAD, generalized
anxiety disorder; OCD, obsessive–compulsive disorder;
CI, confidence interval.
Model 1: unstandardized β coefficient derived from

multiple linear regression analyses and adjusted for
sociodemographic variables.
Model 2: unstandardized β coefficient derived from

multiple linear regression analyses and adjusted for
sociodemographic variables and any chronic physical
condition.
Model 3: unstandardized β coefficient derived from

multiple linear regression analyses and adjusted for
sociodemographic variables, any chronic physical condition
and co-morbid mental disorders.
Bold font indicates significant p values.
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Table 4. Relationship between psychosis symptoms (total score) and the EQ-5D index, BMI, workday loss and service utilization

Outcome variables

Model 1 Model 2 Model 3

β 95% CI p value β 95% CI p value β 95% CI p value

EQ-5D indexa 0.038 0.022 to 0.054 <0.0001 −0.042 −0.058 to –0.025 <0.0001 −0.028 −0.044 to –0.013 0.008
BMI −0.059 −0.499 to 0.382 0.794 0.116 −0.343 to 0.574 0.620 0.052 −0.407 to 0.511 0.824
Workday lossb

Days totally unable to work 0.168 0.015 to 0.322 0.032 0.158 0.004 to 0.311 0.044 0.091 −0.065 to 0.248 0.253
Days cut down on work 0.547 0.206 to 0.889 0.002 0.500 0.150 to 0.850 0.005 0.425 0.079 to 0.770 0.016

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Seeking treatment for psychotic experiencesc 1.57 0.43 to 5.76 0.495 1.11 0.46 to 2.70 0.816 0.94 0.38 to 2.34 0.895
(Did you ever talk to a doctor or mental health
professional for help in dealing with (this/these)
(psychotic) experience(s)?) (PS7)
Service use
(Did you ever in your lifetime go to see any of the
professionals on this list for problems with your
emotions, nerves or your use of alcohol or drugs?)
Any professional 1.39 1.15 to 1.58 <0.001 1.40 1.12 to 1.62 <0.001 1.27 1.004 to 1.43 0.002
Any mental health professional (psychiatrist/
psychologist/other mental health professional)

1.36 1.07 to 1.59 <0.001 1.42 1.063 to 1.71 <0.001 1.23 1.01 to 1.45 0.036

Any other medical health professional (GP/other
specialist/other health professional)

1.23 1.02 to 1.44 0.035 1.22 0.93 to 1.46 0.061 1.09 0.84 to 1.29 0.347

Any professional in a social support setting (social
worker/counselor)

1.41 1.17 to 1.59 <0.001 1.43 1.14 to 1.65 <0.001 1.25 1.01 to 1.44 0.006

Any religious or spiritual advisor/healer 1.47 1.13 to 1.74 <0.001 1.50 1.09 to 1.83 <0.001 1.23 1.01 to 1.47 0.05

BMI, Body mass index; CI, confidence interval; OR, odds ratio; GP, general practitioner.
a Total of 5594 cases available for EQ-5D analysis.
bWorkday loss measured using the 30-day Functioning and Module of CIDI 3.0.
c Total of 312 cases available (only respondents who had reported at least one symptom of the six psychosis symptoms were asked the PS7 question).
The weighted rate of seeking treatment was 5.6%.
Model 1: unstandardized β coefficients and ORs were derived using simple linear and logistic regression analyses.
Model 2: unstandardized β coefficients and ORs were derived using multiple linear and logistic regression analyses adjusted for sociodemographic variables.
Model 3: unstandardized β coefficients and ORs were derived using multiple linear and logistic regression analyses adjusted for sociodemographic variables, any mental disorder

and any chronic physical condition.
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psychosis total score were significantly more likely to
seek help from any mental health professionals
(includes a psychiatrist, psychologist and other mental
health professional) (OR 1.23); any professional in a
social support setting (social worker/counselor) (OR
1.25); and any religious or spiritual advisor/healer
(OR 1.23). No significant relationship was observed
between psychosis total score and BMI.

Discussion

The overall weighted lifetime prevalence of any psy-
chotic experience based on the CIDI 3.0 psychosis
screen was 3.8% in the SMHS after excluding sub-
threshold experiences. Our rates are slightly lower
than the rate of 5% reported by van Os et al. (2009)
in their meta-analysis. Nuevo et al. (2012) recently
reported data from nationally representative samples
of 52 countries worldwide, and established the overall
prevalence of any one psychotic symptom as 5.89%.
Our prevalence was very similar to that reported by
Alptekin et al. (2009) from Turkey of 3.6% and that
reported from China of 3.3% (Nuevo et al. 2012).

Our FMM analysis clearly supports the dimensional
model of the latent construct of psychotic symptoms.
This is in accordance with the findings of Ahmed
et al. (2012) who used a different methodology (taxo-
metric method) in their study examining data from
the 1990–1992 National Comorbidity Survey and the
2001–2003 Collaborative Psychiatric Epidemiological
Surveys. Our analysis also supports the assertion by
various studies that psychotic experiences are distribu-
ted continuously in the population (Johns & van Os,
2001; Verdoux & van Os, 2002; van Os et al. 2009).
On summing all of the six items to derive the total
score for ‘psychosis symptoms’ in accordance with
the one-factor latent trait model, and correlating it
with sociodemographic factors, we found that female
gender, vocational education, and current and past
smokers were positively associated with the ‘psycho-
sis’ total score, whereas the married, widowed and
middle-income group were inversely associated with
the ‘psychosis’ total score. Some of these factors have
been shown to be associated with an increased risk
of schizophrenia in previous studies (Kendler et al.
1996; Xiang et al. 2008). Our finding that female gender
was associated with psychosis symptoms is similar to
that reported by Alptekin et al. (2009), but we are
unable to postulate the reasons for this.

Although we found several psychiatric disorders to
be co-morbid with psychosis symptoms, after adjust-
ing for co-morbidity only OCD and bipolar disorder
remained significantly associated with the psychosis
symptoms total score. Shared neurobiological and
environmental risk factors could contribute to the

association between psychosis symptoms and OCD
(Tibbo & Werneke, 1999). Studies have found a
11.0–15.2% prevalence of OCD in patients with first-
episode psychosis (Strakowski et al. 1995; Poyurovsky
et al. 1999). Some studies have also suggested that
obsessive–compulsive symptoms manifest as part
of the psychosis prodrome (Shioiri et al. 2007;
Poyurovsky et al. 2008). The occurrence of psychotic
symptoms in affective disorders have also been
reported (Guardiano et al. 2009), although in our
study we found an association only with bipolar dis-
order and not with MDD. The link between bipolar
disorder and psychosis is possibly more robust, as
suggested by the evidence that bipolar disorder and
schizophrenia have an overlapping genetic origin
(Lichtenstein et al. 2009). Studies have also shown
that young people experiencing mild psychotic symp-
toms ultimately go on to develop bipolar disorder,
suggesting that psychosis symptoms can be prodromal
of bipolar disorder (Thomson et al. 2003; Correll et al.
2005). A possible explanation for the absence of any
association with MDD is that the presence of psychotic
symptoms is likely to be found in those with severe
MDD and, given the relatively low rate of psychotic
symptoms and MDD (Chong et al. 2012) in this popu-
lation, the association may not have reached the level
of significance.

We also found that the ‘psychosis’ total score was
inversely associated with the EQ-5D index score, that
is the higher the number of psychotic symptoms
experienced by the respondents, the worse was the
perceived quality of life. The rate of help-seeking,
specifically for dealing with psychotic experiences,
was low, although higher total psychosis scores were
significantly associated with help-seeking for ‘prob-
lems with emotions, nerves, drug or alcohol use’.
The significantly higher odds of help-seeking persisted
even after controlling for any psychiatric diagnosis.
Thus, although respondents may not seek help specifi-
cally for psychotic experiences, the reasons for which
were not explored in this study, they do seek help
for their emotional distress. It is noteworthy that
those with higher psychosis scores had significantly
higher odds of seeking help from religious and spiri-
tual advisor/healers. The belief systems of the society
and cultural explanatory models of mental illness
influence the perception of the problem and the choice
of where to seek help. In many parts of the world,
including Asia, mental illness is often perceived to be
due to witchcraft, evil or ancestral spirits. A study of
help-seeking and pathways to care among patients
with first-episode psychosis in Singapore found that
20% of patients had sought consultation with a tra-
ditional healer before consulting a psychiatrist
(Chong et al. 2005). Razali & Najib (2000) observed
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that, among Malay psychiatric patients, the majority
had consulted a traditional healer before consulting a
psychiatrist. They concluded that the strength of social
support and the belief of the patients, friends and/or
relatives in supernatural causes of mental illness were
strongly associated with preference for traditional
treatment. These deep-seated cultural beliefs were
also a major barrier to psychiatric treatment.

One of the limitations of our study is that this was a
household survey that excluded those who were insti-
tutionalized. The data are also based on respondents’
self-report and there could be an element of recall
bias and under-reporting due to the stigma associated
with mental health disorders, especially psychotic
symptoms. We did not include substance use dis-
orders, post-traumatic stress disorders and panic
disorders, which have all been associated with psycho-
sis. The cross-sectional design of the study precluded
any temporal association between the psychotic symp-
toms and other health outcomes. The measure of psy-
chosis is limited in CIDI 3.0 and this may have affected
our results. Lastly, we did not conduct a clinical vali-
dation in the sample population. These limitations not-
withstanding, the strength of our study is that it was a
nationally representative sample (with a relatively high
response rate). Diagnoses of mental illnesses were
established using structured instruments. Our study
is one of the first not only to establish the latent struc-
ture of psychosis using the FMM method but also to
obtain the score of psychosis symptoms in line with
the best-fitting model for establishing the correlates.
This is also one of the few population-based studies
that has studied the impact of psychosis symptoms
on HRQoL in a community setting.

By using these statistical methods we were able to
show that psychosis is indeed continuously distributed
in a population. We also found that these individuals
with higher psychosis total scores had significant
co-morbidities, lower HRQoL indices, and were sig-
nificantly more likely to seek help for their ‘emotional
and nervous’ problems. Furthermore, this finding adds
fuel to the heated debate that has been going on since
the American Psychiatric Association’s Psychotic
Disorders workgroup proposed adding a new category
of ‘Psychosis Risk Syndrome’ or ‘Attenuated Psychosis
Syndrome’ to describe a ‘condition with recent onset of
modest, psychotic-like symptoms and clinically rel-
evant distress and disability’ in the DSM-V. Although
the workgroup appreciated that these individuals
were at a significantly increased risk of conversion to
a full-blown psychotic disorder, they also recognized
that a majority of individuals with this condition
did not develop a psychotic disorder and that most
individuals with this condition had relevant clinical
needs leading to help-seeking other than the risk of

transition (Carpenter & van Os, 2011). Kendler et al.
(2011) suggested that, according to the ‘mechanistic
property cluster model of kinds . . . we might expect
the “syndrome” space in the multi-dimensional matrix
of mind/brain states to have a central area containing
more prototypal cases and various outlying groups
that would share with these cases some, but not all,
of the syndromes’ features’; it is thus possible that
those with a psychotic disorder form the central core
of the syndrome comprising the prototypal cases
whereas those along the spectrum may be the outlying
groups. Borsboom et al. (2011) suggested that symp-
toms are unlikely to be merely passive psychometric
indicators of conditions, instead they indicate proper-
ties with autonomous causal relevance. They suggest
that symptoms can cause other symptoms on their
own and that direct relationships exist between symp-
toms. Although our study was not designed to explore
symptom networks, our model suggests that symp-
toms may have an additive effect that in turn may
lower quality of life and impair functioning. We have
also shown a high co-morbidity between symptom
scores and psychiatric disorders.

In conclusion, there is a need for an increased under-
standing of, and research into, this intermediate state
of ‘psychosis symptoms’ that do not exactly meet diag-
nostic criteria for psychosis. It is also important to learn
more about the group of individuals in the community
who may have preserved functioning to elucidate the
protective factors that prevent transition to psychosis.
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