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Objective The aim of this study was to validate the psychotic depression assessment scale (PDAS), which includes the six-item melancho-
lia subscale from the Hamilton depression rating scale (HAMD-6) and the five-item psychosis subscale from the brief psychiatric rating
scale (BPRS-5). Data from the Clinical Research Center for Depression (CRESCEND) study, which is a 52-week naturalistic trial, were
analyzed.

Methods Fifty-two patients with psychotic depression from the CRESCEND study met our inclusion criteria. The patients underwent
the following psychometric assessments: the PDAS, including HAMD-6 and BPRS-5, the clinical global impression scales, the HAMD,
the positive symptom subscale, and the negative symptom subscale. Assessments were performed at the baseline and then at weeks 1, 2,
4,8, 12,24, and 52. Spearman correlation analyses were used to assess the clinical validity and responsiveness of the PDAS.

Results The clinical validity and responsiveness of the PDAS, including HAMD-6 and BPRS-5, were acceptable, with the exception of
the clinical responsiveness of the PDAS for positive symptoms and the clinical responsiveness of BPRS-5 for negative symptoms.

Conclusion The clinical relevance of the PDAS has been confirmed and this clinical validation will enhance its clinical utility and

availability.
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INTRODUCTION

Psychotic depression (PD) is clinically distinct from non-
psychotic depression (non-PD)."* PD have an increased vul-
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nerability to bipolar disorder,’ a higher rate of parental histo-
ry of bipolar disorder,* greater risk of death,’ higher recurrence
rate,® higher rates of suicide, suicidal attempt, and suicidal ide-
ation,” poorer cognitive performance, including verbal learn-
ing, visual learning, and processing speed,® and lower rate of
co-morbidity with physical disease’ in comparison to patients
with non-PD. In terms of neurobiological cause, the dysregu-
lation of the hypothalamo-pituitary-adrenal axis,'™"!
tion in bilateral hippocampal volume due to the high cortisol
states,'” and decreased activity of dopamine p-hydroxylase'*"
have all been associated with PD rather than non-PD. Previ-
ously, the psychotic features of PD were regarded as second-

areduc-



ary to the greater severity of depressive symptoms.'>'® How-
ever, a recent study showed that greater severity of depressive
symptoms is a sufficient but not a necessary condition for the
presence of psychotic features in PD."” Furthermore, the sig-
nificant association between psychotic mania, PD and mixed
affective episodes has been demonstrated in a large study of
14,529 patients with bipolar disorder."® Consistent with these
findings, PD has been redefined for the 11th revision of the
International Classification of Diseases (ICD-11) as the “meta-
syndrome” across unipolar psychotic depression and bipolar
psychotic depression.' In addition, according to the 5th edi-
tion of the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-5), the statement “with psychotic features” can
be used in the diagnosis and documentation of major depres-
sion and dysthymia regardless of severity, and the previous ver-
sion that mentioned the predominance of “mood-congruence”
over “mood-incongruence” with regard to psychotic features
has been omitted."”

Although PD symptoms include both depressive and psy-
chotic domains, the severity of PD is usually evaluated using
an assessment scale restricted to only one particular domain.
The psychotic depression assessment scale (PDAS), however,
is a unique assessment tool as it covers both the depressive
and psychotic symptoms of PD.*** The PDAS includes both
the six-item melancholia subscale from the Hamilton depres-
sion rating scale (HAMD-6; depressive mood, guilt feelings,
work and activities, psychomotor retardation, psychic anxiety
and general somatic symptoms),” and the five-item psycho-
sis subscale from the brief psychiatric rating scale (BPRS-5;
hallucinatory behavior, unusual thought content, suspicious-
ness, emotional withdrawal and blunted affect).?* The PDAS
can be used to evaluate the outcome measures from random-
ized clinical trials, and identify the patients with PD from those
with non-PD.*? The reasons for employing the composite
scale of the HAMD-6 and BPRS-5 were as follows: since the
HAMD-6 is superior to the HAMD in terms of clinical validity
and unidimensionality, it was used as a subscale in the PDAS
to measure the severity of depressive symptoms. In addition,
the combination of the HAMD-6 and BPRS-5 has shown the
greatest clinical validity and responsiveness of the various
composite scales of the HAMD-6 and BPRS-X (X=1-7).* A
previous study showed that, when assessed by the PDAS, pa-
tients with PD (n=53) scored higher on the items of depressed
mood, hallucinatory behavior, unusual thought content, sus-
piciousness, blunted affect, and emotional withdrawal than
those with non-PD (n=441).° Moreover, in the same depressed
patients, use of a cut-off score of 1, based on a receiver oper-
ating characteristics (ROC) curve, showed that the BPRS-5
detected PD with sensitivity of 71.2%, and specificity of 87.2%.
Hence, in terms of the PDAS, the BPRS-5 has been proposed
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as a potential screening tool for detecting PD.”

However, to our knowledge, the clinical responsiveness of
the PDAS has not been evaluated over a long period. Hence,
the current study aims to validate the PDAS for a follow-up
period of 52 weeks, using data from the Clinical Research
Center for Depression (CRESCEND) study, which is the first
large, prospective, naturalistic study of patients with depres-
sive disorders in South Korea.**** Thus, for the current study,
we identified patients with PD from the CRESCEND study,
and then evaluated the clinical validity and responsiveness of
the PDAS, including HAMD-6 and BPRS-5, by comparing the
results against several assessment scales including the clinical
global impression (CGI) scales,” HAMD,? the positive symp-
tom subscale (PSS),* and the negative symptom subscale
(NSS).*

METHODS

Study overview

The CRESCEND study is described elsewhere;** briefly,
1,183 patients with first-onset or recurrent depressive disor-
der (defined as major depression, dysthymia, or other non-
specified depressive disorders) and who were beginning treat-
ment were enrolled at 18 clinical centers (16 university-affiliated
hospitals and two general hospitals) across South Korea, dur-
ing the period January 2006 to August 2008. In terms of the
use of pharmacotherapy including antidepressants and other
psychotropic medication, the interventions took the form of
a naturalistic study. At baseline and then at weeks 1, 2,4, 8, 12,
24, and 52, the patients were evaluated on the assessment scales.

The institutional review board of the Catholic Medical Cen-
ter (receipt number: CUMC07U001) approved the CRESCEND
study. Patients volunteered for the study, and written informed
consent was obtained. Under the supervision of clinical psy-
chiatrists at each of the clinical centers, trained and certified
research coordinators collected and evaluated the clinical
data and assessment scale scores.

Study subjects

In this study, PD was defined as a depressive disorder accom-
panied with psychotic symptoms, regardless of the severity
of the depressive disorder, as proposed Keller et al.** and
Qstergaard et al."* Hence, our inclusion criteria were as fol-
lows: 1) age >18 and <65 years; 2) diagnosis of major depres-
sive disorder (MDD), dysthymic disorder, or non-specified
depressive disorder based on DSM-IV* and confirmation of
the diagnosis with the structured clinical interview for DSM-
IV axis I disorders (SCID-I)*; 3) presence of definite delu-
sions and/or hallucinations; 4) availability of fully completed
HAMD? and BPRS assessments*; and 5) total score on the
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PDAS assessment >8.% Fifty-two patients with PD from the
CRESCEND study met our inclusion criteria and were ana-
lyzed in the current study.

PDAS, HAMD-6, and BPRS-5

The scores for most items in the HAMD ranged from 0 to
4 (Likert scale), and the scores for all items in the BPRS ranged
from 1 to 7 (Likert scale). Therefore, the BPRS-5 scores were
converted according to the following formula: 1=0; 2-3=1;
4-5=2; 6=3; and 7=4."""" Ostergaard et al.*® previously report-
ed the clinical validity, responsiveness and unidimensionality
of the PDAS, including the HAMD-6 and BPRS-5 compo-
nents, in patients with PD. The HAMD-6 is concerned with
the severity of depressive symptoms, whereas the BPRS-5 is
concerned with the severity of psychotic symptoms.* In addi-
tion, the PDAS has been proposed as a promising diagnostic
tool for PD.”*® @stergaard et al.*® proposed the following
severity classification: mild PD (a PDAS score of 8-15), mod-
erate PD (a PDAS score of 16-23), and severe PD (a PDAS
score >23).

Other assessment scales

The CGI-severity (CGI-S) scale,” CGI-improvement (CGI-
I) scale,”® HAMD,? PSS,* and NSS* were used to measure
global severity, global improvement, depressive symptoms,
positive symptoms, and negative symptoms, respectively, at
the baseline and again at weeks 1, 2, 4, 8, 12, 24, and 52. As
proposed by Lachar et al.** the PSS score was defined by the
summed score of conceptual disorganization, suspiciousness,
hallucinatory behavior, unusual thought content, and disori-
entation, and the NSS score was defined by the summed score
of emotional withdrawal, motor retardation, and blunted af-
fect. Higher scores on the CGI-S, CGI-I, HAMD, PSS, and NSS
were consistent with greater severity, less improvement or
more exacerbation, and poorer social functions. All the assess-
ment scales were formally translated into Korean and their
Korean versions were formally standardized previously.*
Twice per year the research coordinators from the CRESCEND
study met to discuss the CGI-S, CGI-I, HAMD, PSS, and NSS
to improve the reliability of the assessment scales.

Statistical analyses

The clinical validity of the PDAS was evaluated using the
Spearman correlation analyses of PDAS versus CGI-S, HAMD,
PSS, and NSS at the baseline and again at weeks 1, 2, 4, 8, 12,
24, and 52, and the Spearman correlation analyses of endpoint-
baseline change in the PDAS score versus the CGI-I score and
endpoint-baseline change in the CGI-S, HAMD, PSS, and NSS
scores at weeks 1, 2, 4, 8, 12, 24, and 52. The clinical validities
of the HAMD:; and BPRS-5 were also evaluated using Spear-
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man correlation analyses. Spearmans p range was classified
as reflecting very high (+0.9 and above), high (+0.7 to <0.9),
moderate (+0.5 to <0.7), low (0.3 and <0.5) and little (+<0.3)
association.”'

Statistical significance was set at p<0.05 (two-tailed) for all
tests. All statistical analyses were performed with SPSS 21 for
Windows (SPSS Inc., Chicago, IL, USA).

RESULTS

Baseline characteristics of the included patients

As shown in Table 1, the mean age of the 52 patients with PD
included in the study was 41.1 [standard deviation (SD)=15.1]
years at baseline, the mean scores on the assessment scales were
as follows: PDAS, 14.0 (SD=4.7); HAMD-6, 11.4 (SD=3.2);
BPRS-5, 2.6 (SD=2.6); CGI-S, 5.1 (SD=0.8); HAMD, 22.2
(SD=5.6); PSS, 6.8 (SD=2.6); and NSS, 7.1 (SD=4.2).

Most of the patients were female (69.2%) and were also out-
patients (67.3%), and most patients reported delusions (67.3%)
and suicidal ideation (65.4%). The percentages of mild, mod-
erate and severe PD were 59.6, 36.6, and 3.8%, respectively.

Correlation between the PDAS assessment and the
CGI/HAMD/PSS/NSS assessments

As shown in Table 2, the correlation between PDAS and CGI-
S assessments was significant at all time points, and Spearmarns
p ranged between 0.47 and 0.81, suggesting a low-to-high asso-
ciation. In addition, the correlation between the endpoint-base-
line change in the PDAS and CGI-I scores was significant at
all time points except for weeks 12 and 52, and Spearman’s p
ranged between 0.40 and 0.74, suggesting a low-to-high asso-
ciation. The correlation between the endpoint-baseline change
in the PDAS score and the endpoint-baseline change in the
CGI-S score was significant at all time points except for weeks
24 and 52, and Spearmans p ranged between 0.34 and 0.61 sug-
gesting a low-to-moderate association.

The correlations between PDAS and the HAMD assessments
were significant at all time points, and Spearman’s p ranged
between 0.63 and 0.92, suggesting a moderate-to-very-high
association. The correlations between the endpoint-baseline
change in the PDAS score and the endpoint-baseline changes
in the HAMD scores were also significant at all time points,
and Spearman’s p ranged between 0.65 and 0.82, suggesting a
moderate-to-very-high association.

The correlations between PDAS and PSS assessments were
significant at all time points except for week 52, and Spearmarn’s
p ranged between 0.42 and 0.77, suggesting a low-to-high as-
sociation. However, the correlations between the endpoint-
baseline change in the PDAS score and the endpoint-baseline
changes in the PSS scores were not significant at any time point,



and Spearman’s p ranged between 0.08 and 0.44, suggesting
little-to-low association. The correlations between the PDAS
and NSS assessments were significant at all time points except
for week 52, and Spearman’s p ranged between 0.42 and 0.82,
suggesting a low-to-high association. The correlations between

Table 1. Baseline characteristics of the study subjects (N=52)

Continuous variables Mean SD
Age (years) 41.1 15.1
Education (years) 12.2 4.0
CGI-S 5.1 0.8
PDAS 14.0 4.7
HAMD-6 11.4 3.2
Depressive mood 2.7 0.9
Guilty feelings 1.5 1.2
Work and activities 2.1 1.0
Psychomotor retardation 0.9 0.8
Psychic anxiety 2.0 1.0
General somatic symptoms 2.2 0.7
BPRS-5 2.6 2.6
Hallucinatory behavior 0.3 0.7
Unusual thought content 0.1 0.4
Suspiciousness 0.5 0.8
Emotional withdrawal 1.0 1.0
Blunted affect 0.6 0.9
HAMD 22.2 5.6
PSS 6.8 2.6
NSS 7.1 42
Discrete variables N %
Female 36 69.2
Suicidal ideation 34 65.4
Delusion
Persecutory delusion 21 40.4
Delusion of guilt 11 21.2
Nihilistic delusion 5 9.6
Somatic delusion 2 3.8
Outpatient enrollment 35 67.3
Severity classification
Mild 31 59.6
Moderate 19 36.6
Severe 2 3.8

BPRS-5: 5-item psychosis subscale, CGI-I: Clinical Global Impres-
sion-Improvement, CGI-S: Clinical Global Impression-Severity,
HAMA: Hamilton Anxiety Rating Scale, HAMD: Hamilton Depres-
sion Rating Scale, HAMD-6: 6-item melancholia subscale, NSS: Neg-
ative Symptom Subscale, PDAS: Psychotic Depression Assessment
Scale, PSS: Positive Symptom Subscale, SOFAS: Social and Occupa-
tional Functioning Assessment Scale, SSI-Beck: Beck Scale for Sui-
cidal Ideation
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the endpoint-baseline change in the PDAS score and the end-
point-baseline changes in the NSS score at weeks 1, 4, 8, and
12 were significant, and Spearman’s p ranged between 0.21 and
0.60 overall, suggesting a small-to-moderate association.

Correlations between the HAMD-6 assessment and
the CGI/HAMDY/PSS/NSS assessments

As shown in Table 3, the correlations between HAMD-6
and CGI-S assessments were significant at all time points, and
Spearmans p ranged between 0.49 and 0.93, suggesting a low-
to-very-high association. In addition, the correlations between
the endpoint-baseline change in the HAMD-6 score and the
CGI-I scores were significant at all time points except for weeks
12 and 52, and Spearman’s p ranged between 0.32 and 0.69,
suggesting a low-to-moderate association. The correlations be-
tween the endpoint-baseline change in the HAMD-6 score and
the endpoint-baseline changes in the CGI-S score were signif-
icant at all time points except week 52, and Spearmans p ranged
between 0.43 and 0.58, suggesting a low-to-moderate associ-
ation.

The correlations between HAMD-6 and HAMD assessments
were significant at all time points, and Spearman’s p ranged
between 0.78 and 0.95, suggesting a high-to-very-high associ-
ation. The correlations between the endpoint-baseline change
in the HAMD-6 score and the endpoint-baseline changes in
the HAMD scores were significant at all time points, and Spear-
mans p ranged between 0.71 and 0.93, suggesting a high-to-
very-high association.

The correlations between HAMD-6 and PSS assessments
were significant at all time points except for baseline and at
weeks 24 and 52, and Spearmans p ranged between 0.18 and
0.64, suggesting a low-to-moderate association. However, the
correlations between the endpoint-baseline change in the
HAMD-6 score and the endpoint-baseline changes in the PSS
score were not significant at any time point, and Spearman’s
p ranged between -0.08 and 0.19, suggesting little association.
The correlations between HAMD-6 and NSS assessments
were significant at all time points except for week 52, and Spear-
mans p ranged between 0.34 and 0.70, suggesting a low-to-
high association. However, the correlation between the end-
point-baseline change in the HAMD-6 score and the endpoint-
baseline change in the NSS score were not significant at any
time point, and Spearman’s p ranged between -0.07 and 0.25
suggesting little association.

Correlation between the BPRS-5 assessment and the
CGI/HAMD/PSS/NSS assessments

As shown in Table 4, the correlations between the BPRS-5 and
CGI-S assessments were significant at all time points except
for weeks 12, 24, and 52, and Spearman’s p ranged between
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Table 2. Correlation between PDAS score and CGI/HAMD/PSS/NSS scores

Spearman’s correlation coefficient

Baseline =~ Week 1 Week 2 Week 4 Week8  Week 12 Week24  Week 52
PDAS vs. CGI-S n 52 36 29 29 20 19 15 12
p 0.47** 0.66** 0.80** 0.77** 0.53* 0.62** 0.81** 0.77**
PDAS vs. HAMD n 52 36 30 27 21 20 16 13
p 0.63** 0.82** 0.81** 0.90** 0.92** 0.87** 0.82** 0.86**
PDAS vs. PSS n 52 36 30 27 21 20 16 13
p 0.57** 0.63** 0.77** 0.77** 0.75** 0.75%* 0.61* 0.42
PDAS vs. NSS n 52 36 30 27 21 20 16 13
p 0.68** 0.76** 0.82** 0.80** 0.65** 0.71** 0.79** 0.42
PDAS change vs. CGI-I n 36 29 26 20 19 15 12
p 0.64** 0.74** 0.50** 0.64** 0.40 0.52* 0.41
PDAS change vs. CGI-S change n 36 29 26 20 19 15 12
p 0.45** 0.58** 0.52** 0.61** 0.53* 0.40 0.34
PDAS change vs. HAMD change  n 36 30 27 21 20 16 13
p 0.79** 0.77* 0.71** 0.77** 0.82** 0.65** 0.76**
PDAS change vs. PSS change n 36 30 27 21 20 16 9
p 0.27 0.08 0.38 0.34 0.44 0.33 0.37
PDAS change vs. NSS change n 36 30 27 21 20 16 13
p 0.46** 0.29 0.49** 0.56** 0.60** 0.38 0.21

*p<0.05, **p<0.01. CGI-I Clinical Global Impression-Improvement Scale, CGI-S: Clinical Global Impression-Severity Scale, HAMA: Hamil-
ton Anxiety Rating Scale, HAMD: Hamilton Depression Rating Scale, NSS: Negative Symptom Subscale, PDAS: Psychotic Depression As-
sessment Scale, PSS: Positive Symptom Subscale, SOFAS: Social and Occupational Functioning Assessment Scale, SSI-Beck: Beck Scale for

Suicidal Ideation

Table 3. Correlation between HAMD-6 score and CGI/HAMD/PSS/NSS scores

Spearman’s correlation coefficient

Baseline ~ Week1 — Week2  Week4 ~ Week8  Week12 Week24 Week52

HAMD-6 vs. CGI-S n 52 42 33 29 23 21 19 12

p 0.49** 0.68** 0.70** 0.70** 0.74** 0.77** 0.93** 0.80**
HAMD-6 vs. HAMD n 52 42 34 30 24 22 20 12

p 0.78** 0.90** 0.92** 0.92** 0.95** 0.95** 0.94** 0.87**
HAMD-6 vs. PSS n 52 36 30 27 21 20 16 13

p 0.18 0.47** 0.50** 0.64** 0.59** 0.51* 0.45 0.34
HAMD-6 vs. NSS n 52 36 30 27 21 20 16 13

p 0.34* 0.59** 0.60** 0.70** 0.47* 0.50* 0.61* 0.34
HAMD-6 change vs. CGI-1 n 42 33 26 20 21 15 12

p 0.58** 0.69** 0.50** 0.47* 0.32 0.52* 0.47
HAMD-6 change vs. CGI-S change n 42 33 29 23 21 19 12

p 0.50** 0.51** 0.51** 0.58** 0.52* 0.55* 0.43
HAMD-6 change vs. HAMD change  n 42 34 30 24 20 20 13

p 0.75** 0.75** 0.71** 0.85** 0.85** 0.93** 0.90**
HAMD-6 change vs. PSS change n 36 30 27 21 20 16 9

p 0.08 -0.11 0.19 -0.14 -0.03 -0.08 -0.26
HAMD-6 change vs. NSS change n 36 30 27 21 20 16 12

p 0.25 0.02 0.11 0.05 0.09 -0.07 -0.22

*p<0.05, **p<0.01. CGI-I Clinical Global Impression-Improvement Scale, CGI-S: Clinical Global Impression-Severity Scale, HAMA: Hamilton
Anxiety Rating Scale, HAMD: Hamilton Depression Rating Scale, HAMD-6: 6-item melancholia subscale, NSS: Negative Symptom Subscale,
PSS: Positive Symptom Subscale, SOFAS: Social and Occupational Functioning Assessment Scale, SSI-Beck: Beck Scale for Suicidal Ideation
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Table 4. Correlation between BPRS-5 score and CGI/HAMD/PSS/NSS scores

Spearmanss correlation coefficient

Baseline ~ Week1l — Week2  Week4 ~ Week8  Week12 Week24 Week 52

BPRS-5vs. CGI-S n 52 36 29 26 23 19 15 12

p 0.29* 0.47** 0.62** 0.62** 0.74** 0.21 0.36 0.14
BPRS-5 vs. HAMD n 52 36 30 27 24 20 16 13

p 0.20 0.49** 0.56** 0.67** 0.95** 0.44 0.29 0.42
BPRS-5 vs. PSS n 52 36 30 27 21 21 16 13

p 0.78** 0.76** 0.90** 0.88** 0.59** 0.95** 0.93** 0.99**
BPRS-5 vs. NSS n 52 36 30 27 21 21 16 13

p 0.85** 0.89** 0.82** 0.97** 0.63** 0.92%* 0.92** 0.99**
BPRS-5 change vs. CGI-I n 36 29 26 20 20 15 12

p 0.64** 0.26 0.40* 0.40 0.09 0.17 -0.15
BPRS-5 change vs. CGI-S change n 36 29 26 20 19 15 12

p 0.08 0.34 0.42* 0.34 0.17 0.12 -0.12
BPRS-5 change vs. HAMD change n 36 30 27 20 20 16 13

p -0.04 0.28 0.54** 0.34 0.40 0.09 0.10
BPRS-5 change vs. PSS change n 36 30 27 21 21 16 9

p 0.48** 0.36* 0.39* 0.50* 0.50* 0.33 0.96**
BPRS-5 change vs. NSS change n 36 30 27 21 20 16 13

p 0.61** 0.28 0.23 0.56* 0.40 0.39 0.50

*p<0.05, **p<0.01. BPRS-5: 5-item psychosis subscale, CGI-I: Clinical Global Impression-Improvement Scale, CGI-S: Clinical Global Impres-
sion-Severity Scale, HAMA: Hamilton Anxiety Rating Scale, HAMD: Hamilton Depression Rating Scale, NSS: Negative Symptom Subscale,
PSS: Positive Symptom Subscale, SOFAS: Social and Occupational Functioning Assessment Scale, SSI-Beck: Beck Scale for Suicidal Ideation

0.14 and 0.74, suggesting a low-to-moderate association. In
addition, the correlations between the endpoint-baseline change
in the BPRS-5 score and the CGI-I scores were significant at
weeks 1 and 4, and Spearmans p ranged between -0.15 and
0.64, suggesting a low-to-moderate association. The correla-
tions between the endpoint-baseline change in the BPRS-5 score
and the endpoint-baseline changes in the CGI-S scores were
significant at week 4, and Spearman’s p ranged between -0.12
and 0.42, suggesting a little-to-low association.

The correlations between the BPRS-5 and HAMD assess-
ments were significant at weeks 1, 2, 4, and 8, and Spearman’s
p ranged between 0.20 and 0.95, suggesting a little-to-very high
association. The correlations between the endpoint-baseline
changes in the BPRS-5 score and the endpoint-baseline chang-
es in the HAMD score were significant at week 4, and Spear-
mans p ranged between -0.04 and 0.54, suggesting a little-to-
moderate association.

The correlations between the BPRS-5 and PSS assessments
were significant at all time points and Spearman’s p ranged be-
tween 0.59 and 0.99, suggesting a moderate-to-very high asso-
ciation. However, the correlations between the endpoint-base-
line change in the BPRS-5 score and the endpoint-baseline
change in the PSS score were significant at all time points ex-
cept for week 24, and Spearmans p ranged between 0.33 and

0.96, suggesting little association. The correlation between the
BPRS-5 and NSS assessments was significant at all time points
and Spearman’s p ranged between 0.63 and 0.99, suggesting a
moderate-to-very-high association. However, the correlations
between the endpoint-baseline change in the BPRS-5 score and
the endpoint-baseline changes in the NSS score were signifi-
cant at weeks 1 and 8, and Spearman’s p ranged between 0.23
and 0.61, suggesting little-to-moderate association.

DISCUSSION

Firstly, we have shown that the PDAS has acceptable con-
current validity, as the PDAS is moderately-to-highly associat-
ed with the CGI-S, HAMD, PSS, and NSS at most time points
studied. In addition, the PDAS has acceptable clinical respon-
siveness, as the endpoint-baseline change in the PDAS score
is moderately-to-highly associated with the CGI-I score and
also with the endpoint-baseline change in the CGI-S, HAMD,
and NSS scores at most time points studied. In terms of posi-
tive symptoms, however, the PDAS showed unacceptable clin-
ical responsiveness, as the endpoint-baseline change in the
PDAS score is not significantly associated with the endpoint-
baseline change in the PSS score at any time point.

Secondly, we have shown the concurrent and divergent va-
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lidity of the HAMD-6 assessment, as the HAMD-6 score is
moderately-to-highly associated with the CGI-S and HAMD
scores, and has low-to-moderate association with the PSS and
NSS scores at most time points. The HAMD-6 has acceptable
clinical responsiveness, as the endpoint-baseline change in
the HAMD-6 scores is associated with the CGI-I score, and also
with the endpoint-baseline change in the CGI-S and HAMD
scores at most time points. Furthermore, the HAMD-6 assess-
ment is not significantly associated with the PSS or NSS assess-
ments.

Thirdly, we have shown the concurrent and divergent valid-
ity of the BPRS-5 assessment, as the BPRS-5 score is moder-
ately-to-highly associated with PSS and NSS scores at all time
points and has low-to-moderate association with CGI-S and
HAMD scores at relatively early time points. In terms of pos-
itive symptoms, the BPRS-5 has acceptable clinical respon-
siveness, as the endpoint-baseline change in the BPRS-5 score
has low-to-moderate association with the endpoint-baseline
change in the PSS score. Conversely, in terms of global sever-
ity and negative symptoms, the BPRS-5 assessment has un-
acceptable clinical responsiveness, as the endpoint-baseline
change in the BPRS-5 score is only associated a little with the
CGI-I score and with the endpoint-baseline change in the CGI-
S and NSS scores.

In the current study, the mean age (41.1 years) of the patients
is younger, and the proportion of female patients (69.2%) is
higher than patients included in a previous validation study
(53.8 years and 52%, respectively).”® This is significant because
a previous study revealed that age of onset of PD is differen-
tially associated with severity of depressive, anxious, and gas-
trointestinal symptoms.* Although one study has shown that
gender is not significantly associated with treatment outcome
in 259 patients with MDD with psychotic features,” another
study has shown that men with PD have more severe anxiety
symptoms, more prevalent suicidal ideation, and more hallu-
cinatory behavior than women with PD.® Hence, age, gender,
and other baseline characteristics might be associated with a
greater proportion of mild PD at baseline in the present study.
In the current study, the baseline mean scores of the PDAS,
HAMD-6, and BPRS-5 assessments were 14.0 (SD=3.2), 11.4
(SD=3.2), and 2.6 (SD=2.6), respectively, whereas in a previous
validation study™ the scores were 29.5 (SD=11.3), 18.9 (SD=
6.0), and 10.6 (SD=5.8), respectively. The sequenced treatment
alternatives to relieve depression (STAR*D) study* showed
that patients with MDD with auditory-visual hallucinations
have poorer remission rates than those without auditory-vi-
sual hallucinations in Whites and Blacks, but not Latinos,
and patients with paranoid ideation have poorer remission
rates than those without paranoid ideation in Whites only.
Moreover, a 12-week, double-blind, randomized controlled
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trial for 259 patients with MDD with psychotic features [the
study of pharmacotherapy for psychotic depression (STOP-
PD)]* proposed that impaired insight into delusions is a pre-
dictor for poorer treatment outcome. Consistent with these
findings, it can be speculated that psychotic symptoms are
associated with the clinical course of PD. In comparison to
the previous validation study,” we report a remarkably small
BPRS-5 score in the current study; this corresponds to the
changes in severity of overall and depressive symptoms and
to the small change in severity of psychotic symptoms. Hence,
the unacceptable clinical responsiveness of the PDAS assess-
ment for positive symptoms and the BPRS-5 assessment for
negative symptoms might be a consequence of less severe psy-
chotic symptoms at the baseline in the present study. Thus,
further studies that include patients with PD who have more
severe psychotic symptoms are needed.

There are a number of limitations of the current study. First-
ly, there is potential variability in the way that the assessments
were scored by different people. However, the inter-rater reli-
ability of the PDAS, HAMD-6, and BPRS-5 assessments was
not evaluated Secondly, the severity of psychosis symptoms
in patients with PD is relatively low in our study. Hence, less se-
vere psychosis symptoms might be associated with the unac-
ceptable clinical responsiveness of the PDAS and BPRS-5 as-
sessments. Thirdly, the CRESCEND study is not a randomized
controlled trial but rather a naturalistic trial, and pharmaco-
therapy for PD was not standardized. Fourthly, the sample size
is relatively small.

Despite the limitations, this study describes the clinical va-
lidity and responsiveness of the PDAS, HAMD-6, and BPRS-
5 assessments, with the exception of the clinical responsive-
ness of the PDAS for positive symptoms and the BPRS-5 for
negative symptoms. More specifically, the PDAS assessment
quantifies global, depressive, and negative symptom severity,
the HAMD-6 quantifies global and depressive symptom sever-
ity, and the BPRS-5 quantifies positive symptom severity. Our
findings will enhance the clinical utility and availability of the
PDAS, HAMD-6, and BPRS-5 assessments. Further studies of
patients with PD and a wider range of psychosis symptoms will
further confirm the clinical validity of the PDAS assessment.
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