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Objective This study aimed to validate the Korean version of a short screening tool for psychosis as the first stage in finding undiag-
nosed psychosis in the community.

Methods The sample contained 126 consecutive psychiatric outpatients in National Medical Center, Seoul, Korea, between July 20 and
July 22, 2020. The Psychosis Screener (PS) comprises 7 items covering psychotic symptoms. The presence of each psychotic symptom
was determined by a trained mental health professional and coded “yes” or “no.” Two psychiatrists reviewed the medical records indepen-
dently and extracted the ICD-10-based diagnoses. Any differences between the two clinicians were resolved by consensus, and the agreed
diagnosis was used as a gold standard in the study.

Results Among 126 psychiatric outpatients who were enrolled in a consecutive manner during the study period, the proportion of psy-
chosis was 15.1%. The PS showed 78.9% sensitivity and 72.0% specificity when the optimal cut-off was 2, indicating that a score of 2 or
more on the screener identified a likely case of psychosis. The area under the curve for the PS was 0.78 (95% CI: 0.67-0.87).

Conclusion The Korean version of the PS has an ability to discriminate between those who meet the diagnostic criteria for psychosis

and those who do not in a high-prevalence group.
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INTRODUCTION

According to a 2016 national epidemiologic study repre-
senting the psychiatric community in Korea, the 12-month
prevalence of schizophrenia was 0.2%." This prevalence rate
of schizophrenia may be an underestimate, because people
who were admitted to hospitals, nursing homes, and special
social facilities and households with six or more non-family
members were excluded from the survey.

In 2016, the prevalence of schizophrenia was reported to be
as high as 0.6% based on the database of the Health Insurance
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Review and Assessment Service (HIRA) in Korea.? Since the
HIRA’s database of insurance claims data represents the num-
ber of patients with schizophrenia currently being treated, it
is also possible that this prevalence of schizophrenia is under-
estimated because patients not yet diagnosed with schizophre-
nia were not included.

In order to provide the appropriate care and management
for people with schizophrenia in the community, it is neces-
sary to accurately estimate a prevalence rate of schizophrenia
that considers the magnitude of undiagnosed persons with
schizophrenia.

Lengthy interview instruments exist for the assessment of
psychotic disorders, but they often require accredited train-
ing to administer, and their length means they may not be ap-
propriate for all situations.’ Validated screening instruments
provide a useful alternative to the full assessment tools for a
disorder.* The Psychosis Screener (PS) was developed by re-
searchers as the first stage of screening in the Australian Na-
tional Survey of Mental Health and Well-Being (NSMHWB)
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Survey of Adults to find undiagnosed cases of psychosis in the
community.’

The aim of this study was to examine the validity of the Ko-
rean-translated version of the PS, compared to full diagnoses of
psychotic disorders using the International Classification of
Diseases, 10th edition (ICD-10),® in order to provide appropri-
ate management for people with psychosis in the community.

METHODS

Participants

The National Medical Center, located in the center of Seoul,
is the nation’s largest national hospital operated by the Kore-
an government. Compared to general psychiatric hospitals, it
is primarily used by people from underprivileged groups who
are socially and economically vulnerable. The hospital is a
nationally designated center for victims of disasters such as
the MERS epidemic and the COVID-19 pandemic and the
survivors and family members of victims of the Sewol ferry
sinking. The sample contained 126 consecutive psychiatric
outpatients in the National Medical Center for whom screen-
er items were completed between July 20 and July 22, 2020.
The inclusion criteria were 1) age =19 years and 2) ability to
communicate in Korean, and the exclusion criteria were 1)
mental retardation or 2) comorbid, severe medical or surgi-
cal diseases.

Sample size

We assumed that the PS sensitivity was 82% and specificity
was 57%, based on the results of the previously conducted
study in Australia for the NSMHWB Survey.’ In a group with
a prevalence rate of 20%, the required sample size was 126 in
order to estimate a sensitivity of 0.82 and a 95% confidence
interval (CI) width of 0.15, and a sample size of 118 was re-
quired to estimate a specificity of 0.57 and a 95% CI width of
0.10. Therefore, the larger sample size of 126 was the target in
the estimation of sensitivity and specificity for the current
study.

Measurements

Socio-demographic characteristics
Socio-demographic characteristics, including age, sex, and
status of employment, were recorded.

Psychosis screener

The Psychosis Screener (PS) uses elements of the Compos-
ite International Diagnostic Interview (CIDI) to assess the
presence of characteristic psychotic symptoms. The Psychosis
Screener comprises 7 items, of which the first 6 cover the fol-
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lowing features of psychotic disorders: delusional mood, gran-
diose delusion, delusions of persecution, delusion of reference,
delusions of control, and hallucination. Respondents were asked
about their ever experiences with psychotic symptoms. The
final item records whether a respondent reported ever receiv-
ing a diagnosis of schizophrenia. The presence of each psy-
chotic symptom was determined by a trained mental health
professional and coded “yes” or “no”’ Supplementary Materi-
als (in the online-only Data Supplement) showed Korean trans-
lated version of psychosis screener.

Process of translation to Korean version of PS

Before starting the translation process, we received permis-
sion from the original developer of the PS to validate the Ko-
rean version of the PS. The English-to-Korean translation was
performed by a psychiatrist. After the process of instrument
translation from English into the Korean language, the con-
sensus version of the Korean translation was confirmed by two
psychiatric epidemiologists who checked the contents of the
translation while comparing the English and Korean versions.
A backwards translation into English was conducted by a bi-
lingual doctoral psychologist.

The original developer assessed the compatibility between
the backward translated version and the original instrument
in terms of semantic and conceptual equivalence to assess
whether the words have the same meaning and whether a giv-
en expression had the same connotation in different cultures.
By carefully comparing the original version and the back-
wards translation version of the PS, the final Korean version
of PS was obtained for use in the current study.

Procedure of the PS interview

Before initiation of the survey, a two-hour workshop for
training in administration of the PS was provided to two clin-
ical psychologists with at least ten years of experience. The in-
terviewers were blinded to each patients diagnosis and sever-
ity of disease. The average interview time was 7 minutes. At
retest, approximately four weeks later, participants in the sub-
population (n=20) also completed the PS.

Clinician diagnosis of psychosis

Two psychiatrists independently reviewed the medical re-
cords and extracted the clinician-rated ICD-10 diagnoses. In
case of disagreement, the diagnosis was decided by consensus
between the two clinicians. The participants’ diagnoses were
as follows: schizophrenia, schizoaffective disorder, or schizo-
phrenia spectrum disorder (F20-F29); bipolar disorder (F31);
depression (F32-F34); post-traumatic stress disorder (PTSD)
(F43); insomnia (F51); and anxiety or panic disorder (F41).
The gold standard for psychosis was either schizophrenia,
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schizoaffective disorder, or schizophrenia spectrum disorder
(F20-F29).5 Participants were classified into the “psychosis”
group when they were diagnosed with the aforementioned def-
inition of psychosis and into the “non-psychosis” group when
they were diagnosed with other psychiatric diseases.

Statistical analysis

Demographic and clinical characteristics were summarized
using descriptive statistics such as numbers and percentages
for categorical variables or means and standard deviations (SDs)
for continuous variables. The optimal cut-off point used to
distinguish psychosis and non-psychosis diagnosed by the
‘gold standard’ method in this analysis was defined as that
which maximized both the sensitivity and the specificity of
the screener. The positive predictive value (PPV) and negative
predictive value (NPV) of the cut-off points were also calcu-
lated in the psychiatric outpatient clinic. The differences be-
tween each PS item in the psychosis and non-psychosis groups
were calculated using chi-square analysis. All analyses were
conducted using the software packages SAS version 9.4 (SAS
Institute Inc., Cary, NC, USA) and MedCalc 12.7.0 (MedCalc
Software, Ostend, Belgium).

Ethics approval and consent to participate

Written consent was acquired from all participants follow-
ing explanation of the nature of the principles of research, in-
cluding confidentiality and the freedom of choice to partici-
pate. This study received a full review and an approval from
the Institutional Review Board of National Medical Center,
Seoul, Korea (NMC-2007-029). All procedures were conduct-
ed in accordance with the Helsinki Declaration.

RESULTS

Among the 126 psychiatric outpatients who were enrolled
in a consecutive manner during the study period, the preva-
lence of psychosis was 15.1%. There were no significant dif-
ferences in age or sex between the psychosis and the non-psy-
chosis groups.

Of the 107 patients classified as non-psychosis, 6 (5.6%)
were diagnosed with bipolar disorder, 55 (51.4%) with de-
pression, 22 (22.9%) with anxiety or panic disorder, 9 (8.4%)
with PTSD, 6 (5.6%) with insomnia, and 6 (5.6%) with de-
pendence syndrome. Three patients (3.1%) were classified as
having other conditions such as Alzheimer’s disease and al-
cohol dependence (Table 1).

The internal consistency of the PS in the current study was
high (Cronbachs 0=0.81; 95% CI 0.65-0.91). Test-retest reli-
ability was fair (r=0.69). At retest, the participants rated their
psychotic symptoms as slightly more severe than at the initial
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test, but the difference was not statistically significant. Com-
pared to the non-psychosis group, patients diagnosed with
psychosis reported experiencing more delusions and halluci-
nation. Among the psychosis cases, 63.2% reported experienc-
ing hallucination, and the proportion that reported experi-
encing symptoms was 57.9% for both delusional mood and
delusions of persecution (Figure 1).

The screener showed 78.9% sensitivity and 72.0% specific-
ity when the optimal cut-off was 2, indicating that a score of
2 or more on the screener identified a likely case of psychosis.
The area under the curve (AUC) for the PS was 0.78 (95% CI:
0.67-0.89). The positive predictive value was 33.3%, and the
negative predictive value was 95.1% in an outpatient psychi-
atric clinic (Figure 2, Table 2).

Forty-three participants showed an inconsistency between
the PS test results and the clinical diagnosis. Of these, 3 were
false negative, and 40 were false positive. All three false nega-
tives were female. Among the 40 false positives, 5 were diag-
nosed with bipolar disorder, 4 with PTSD, 24 with depression,
4 with anxiety or panic disorder, one with insomnia, and 2

Table 1. Demographic characteristics of patients (N=126)

Psychosis ~ Non-psychosis

Variables (N=19) (N=107) p value
Age (years) 0.161
19-64 17 (89.5) 80 (74.8)
>65 2(10.5) 27(25.2)
Sex 0.307
Male 7 (36.8) 53 (49.5)
Female 12 (63.2) 54 (50.5)
Employed 0.092
Yes 2(10.5) 31 (29.0)
No 17 (89.5) 76 (71.0)
Clinician rated ICD-10 diagnosis
Schizophrenia, 19 (100) -
schizoaffective
Bipolar disorder - 6(5.6)
Depression - 55(51.4)
Anxiety or - 22(22.9)
Panic disorder
PTSD 9(8.4)
Insomnia - 6(5.6)
Dependence - 6 (5.6)
syndrome
Other - 3(2.8) -

p values for age and sex were calculated by chi-square test, the p val-
ue for employment was calculated by Fisher’s exact test, and the p
value for psychosis symptoms was calculated by t-test. ICD-10: In-
ternational Classification of Diseases, Tenth Revision, PTSD: post-
traumatic stress disorder
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Figure 1. The proportion of each psychosis symptom in the groups with and without psychosis diagnosis. *p<0.001.

Figure 2. Receiver operating characteristic curve of the Psychosis
Screener scores for predicting a diagnosis of psychosis (ICD-10
codes: F20-F29) among psychiatric patients. PPV: positive predic-
tive value, NPV: negative predictive value, AUC: area under the curve.

with dependence syndrome. Most of the false positive pa-
tients were adults aged 19-64, and only 12.5% were aged 65 or
older (Table 3).

DISCUSSION

This study was conducted to validate the Korean version of
a short screening instrument designed for the detection of
psychosis. The participants were enrolled at a psychiatric out-

Table 2. Sensitivities, specificities, positive predictive values, and
1.00 negative predictive values of the psychosis screener at various cut
points
Cutoff  Sensitivity  Specificity PPV NPV
Ir.eta=0.15
075 ens: 78.9% >0 100 0 15.1 100
Spec: 72.0% o N
PPV: 33.3% L =1 84.2 62.6 28.6 95.7
- NPV:95.1% >2 78.9 72.0 334 95.1
2 050 >3 526 81.3 333 90.6
g K
3 . >4 47.4 86.9 39.2 90.3
P >5 26.3 92.5 38.4 87.6
0.25 =6 10.5 99.1 67.5 86.2
=7 5.3 99.1 51.2 85.5
Model: DX_F20-PS_tot
Optimal cutoff value: 2 PPV: positive predictive value, NPV: negative predictive value
0.00 AUC: 0.775 (0.665-0.886), p<0.001
0.00 0.25 0.50 0.75 1.00 patient clinic in a consecutive manner during the study period
1-specificity to avoid selection bias. The prevalence of psychosis (F20-F29)

in the current study was 15.1%. The proportion of schizophre-
nia patients among psychiatric outpatients in general hospi-
tals is known to be around 5%. The clinics that participated in
the current study were hospitals operated by the government
with medical expenses for low-income families; therefore, the
rate of schizophrenia in this outpatient clinic was relatively high.

The gold standard of psychosis was independently decided
by two psychiatrists, one diagnosed after direct examination
of the patient, and the other made a diagnosis based on a re-
view of the patient’s medical chart. The final diagnoses obtained
from the two methods were compared, and if there was any
discrepancy, the two psychiatrists came to a consensus.

Since the PS test was independently administered and re-
corded by a clinical psychologist who did not know the pa-
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Table 3. Characteristics of the 43 patients with discordant results
between the Psychosis Screener and the clinician’s diagnosis of
psychosis

False negative  False positive

Characteristics (N=3) (N=40)
Age (years)
19-64 1(33.3) 35(87.5)
>65 2(66.7) 5(12.5)
Sex
Male 0 18 (45.0)
Female 3(100) 22 (55.0)

Clinician rated ICD-10 diagnosis
Schizophrenia, schizoaffective 3(100)

Bipolar disorder 5(12.5)
PTSD 4(10.0)
Depression 24 (60.0)
Anxiety, panic 4(10.0)
Insomnia 1(2.5)
Dependence syndrome 2(5.0)
Other 0

ICD-10: International Classification of Diseases, Tenth Revision,
PTSD: post-traumatic stress disorder

tient’s diagnosis, the possibility of information bias might be
minimal. The retest of the PS was conducted 4 weeks after the
initial evaluation to prevent learning effects from taking the
initial test from affecting the retest results.

The sensitivity and specificity of the PS test for the diagno-
sis of psychosis in an outpatient psychiatric clinic were 78.9%
and 72.0%, respectively, and the reliability of the diagnosis of
psychosis was 0.69. The PS is a simple screening tool measur-
ing hallucination or delusions, which are the representative
symptoms of psychosis. The PS is designed to allow mental
health professionals to perform face-to-face interviews with
patients and to additionally identify symptoms through non-
verbal cues such as the facial expressions and gestures of pa-
tients during interviews. Nevertheless, three patients with schizo-
phrenia responded that they had no symptoms of delusions
or hallucinations, resulting in a false negative rate of 15.8%. All
three people who classified as false negatives were women.
Since PS is a screening tool that checks schizophrenia symp-
toms such as delusions and hallucinations in a relatively short
time, it does not include probing questions that can sufficiently
confirm the history of schizophrenia. Currently, there is a pos-
sibility that a false negative may appear in patients who have
sufficiently improved or disappeared hallucinations or delu-
sional symptoms at the time of interview. Among them, there
is a symptom of schizophrenia, but in the case of one delusion
without hallucinations or vice versa, it is possible that they did
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not satisfy the cut off 2 or more points. Lack of awareness of
being ill is present in up to 40%-50% of those with untreat-
ed schizophrenia.” Especially, it has been reported that pa-
tients with schizophrenia frequently do not recognize the
name of schizophrenia due to their stigma in Korea.?

When applying this tool, there is a possibility of a false neg-
ative result due to potential patient denial of their psychotic
symptoms, so even if the patient does not report it directly, it
is recommended that the patient be interviewed by a mental
health professional who can catch any delusional or halluci-
natory characteristics of the patient and ask specific questions
to confirm psychotic symptoms. If the interviewer has already
established a rapport with the patient, the sensitivity of the
screening test might be increased.’

The false positive rate of the PS was 28% in the current study.
Almost two-thirds of the false positives were patients with de-
pression. The reason might be due to the fact that depression
can be accompanied by psychotic features. Of the depression
patients, 19% had a diagnosis of depression with psychotic
features. Psychotic depression is a major depressive episode
that is accompanied by psychotic symptoms.™ It can be diffi-
cult to distinguish from schizoaffective disorder in screening
tests that evaluate only the presence or absence of symptoms.

Of the false positives, 12.5% were patients with bipolar dis-
order. They are more likely to have hallucinations if they ex-
perience severe changes in mood. PTSD accounted for 10%
of false positives. For individuals with PTSD, hearing voices
was correlated with dissociative experiences. Although, if pres-
ent, hallucinations and delusions in PTSD patients tend to be
more paranoid and persecutory in nature compared with those
observed in patients with primary psychotic disorders, which
are more bizarre."' PS is a screening tool that evaluates only the
presence or absence of hallucinations and delusions and does
not include a differential diagnosis process. There were many
false positives in the diagnosis that would require a differen-
tial diagnosis process by a psychiatrist.

The PS showed 78.9% sensitivity and 72.0% specificity.
When this screening tool was applied to a group of prisoners
with a prevalence of psychosis of 10%,'* the PPV was 24%. This
means that 24 out of 100 positives resulting from the PS screen-
ing would be actual cases of psychosis. When this screening
tool was applied to homeless people with a prevalence of psy-
chosis of 20%," the PPV was 41%. This means that 41 out of
100 positives resulting from the PS screening would be actual
cases of psychosis. When considering the PPV, effective screen-
ing for early examination of psychosis seems to be possible
only in groups with high prevalence.

In psychosis screening, the favorable PPV recorded in a
high-prevalence clinical population will fall sharply when the

same screening tool is used in the low-prevalence context of



the general population. Therefore, if someone wants to esti-
mate the prevalence of psychosis in a community setting, screen-
ing could be assessed using a two-stage method. The PS might
be used as an initial brief screen in which participants can re-
port psychotic symptoms; all screen positives would then be
administered the diagnostic interview for clinical assessment
of psychosis. The second stage will identify false positives with
a random selection of screen negatives that is essential in iden-
tifying false negatives. First-stage screening assessments are
rarely perfectly sensitive. If the proportion of false positives is
substantially large, the burden of administering a two-stage
diagnostic interview will be increased."

The PS can also be applied to find those undiagnosed with
severe mental illness with a broad definition of psychosis in
the community setting. The definition of severe mental illness
was a diagnosis of either schizophrenia, schizoaffective disorder,
schizophrenia spectrum disorder (F20-F29); affective psycho-
sis such as bipolar disorder (F31); and recurrent depressive
disorder (F33)."° The PS was well able to discriminate between
cases and non-cases using the clinician-diagnosed ICD-10
code as the standard. A score of 1 or more on the PS was the
optimal score for severe mental illness. The sensitivity and
specificity at this cut-off were 83.9% and 68.4%, respectively
(Supplementary Figure 1 in the online-only Data Supplement).

We have to mentioned several limitations of the study. First-
ly, the PS is a tool developed for the purpose of screening peo-
ple with severe mental illness in the community, however it has
been validated for patients in psychiatric hospitals because the
prevalence of people with severe mental illness is very low in
the community. Secondly, we did not include various psycho-
pathological measures such as, the Brief Psychiatric Rating
Scale (BPRS) and the Positive and Negative Syndrome Scale
(PANSS) which are widely utilized in schizophrenia research-
es in the current study. Finally, the PS was not compared with
other screening tools in terms of psychometric properties.

Estimation of severe mental illness prevalence was con-
ducted in Australia using the two-phase survey strategies em-
ployed in both governmental and non-governmental mental
facilities in 2010 using the PS. This involves the use of a brief
and easy-to-administer screening instrument in the first phase.
The second phase interviews are enriched with those more
likely to meet diagnostic criteria. They estimated the preva-
lence of severe mental illness in the community by applying
sampling weights derived from phase 1 to phase 2 data through
a process known as Horvitz-Thompson inverse probability
weighting.'

In our sample, the prevalence of psychotic disorders was
considerably higher than would be expected in a community
setting. Hence, the sensitivity of the test in the community set-
ting would be lower than that obtained in the current results,

H Jeong et al.

while the specificity would be higher.

This is the first study conducted on the Korean version of
the PS. The instrument proved to be brief to administer (5-7
minutes) and have an ability to screen psychotic symptoms in
an outpatient psychiatric clinic. The PS can be used as a screen-
ing tool to detect undiagnosed psychosis in a population with
a high prevalence of psychosis, and it also might be used as a
tool to accurately estimate the prevalence of people with psy-
chosis or severe mental illness in the community.
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The online-only Data Supplement is available with this ar-
ticle at https://doi.org/10.30773/pi.2020.0456.
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Sensitivity: 83.9% !
Specificity: 68.4% .-
PPV:46.4%
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Supplementary Figure 1. Receiver operating characteristic curve
of Psychosis Screener scores for predicting severe mental illness
disorders including schizoaffective disorder, schizophrenia spec-
trum disorder (ICD-10 codes: F20-F29), affective psychosis such as
bipolar disorder (F31), and recurrent depressive disorder (F33). PPV:
positive predictive value, NPV: negative predictive value, AUC: area
under the curve.



