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Objective—Unipolar psychotic depression (PD) is a severe and debilitating syndrome, which
requires intensive monitoring. The objective of this study was to provide an overview of the rating
scales used to assess illness severity in PD.

Method—Selective review of publications reporting results on non-self-rated, symptom-based
rating scales utilized to measure symptom severity in PD. The clinical and psychometric validity
of the identified rating scales was reviewed.

Results—A total of 14 rating scales meeting the predefined criteria were included in the review.
These scales grouped into the following categories: . Rating scales predominantly covering
depressive symptoms, 1l. Rating scales predominantly covering psychotic symptoms, 111. Rating
scales covering delusions, and IV. Rating scales covering psychotic depression. For the vast
majority of the scales, the clinical and psychometric validity had not been tested empirically. The
only exception from this general tendency was the 11-item Psychotic Depression Assessment
Scale (PDAS), which was developed specifically to assess the severity of PD.

Conclusion—In PD, the Psychotic Depression Assessment Scale (PDAS) represents the only
empirically derived rating scale for the measurement of overall severity of illness. The PDAS
should be considered in future studies of PD and in clinical practice.

Keywords
Affective disorders; Depression; Psychoses; Psychometrics

Introduction

The specification of unipolar psychotic depression (PD) as a distinct syndrome evolved out
of antidepressant studies conducted in the 1960s and 1970s, which demonstrated that
“delusional depression” was associated with a poorer response to antidepressants than non-
delusional major depression as well as with both different clinical characteristics and a
poorer course [1-3]. These differences resulted in the incorporation of PD as a distinct
syndrome of major depression in the Diagnostic and Statistical Manual of Mental Disorders,
3rd Edition (DSM-I11) [4] and the International Classification of Disease, 10th Revision
(ICD-10) [5].

In PD, delusions that are congruent with the depressed mood, such as “I will never ever
recover”; “my carelessness has ruined my family”; “My intestines are rotting” are common
and may be difficult to recognize (e.g. “My bad business decisions will bankrupt my family
or “my depression is hopeless and | will never recover”). Delusions that are incongruent
with depression may also occur and are generally easier to recognize [6-8]. PD is a
prevalent mental disorder with approximately 20-30% of severely depressed inpatients
meeting diagnostic criteria [9-11]. The prevalence has been reported as even higher in
samples of older depressed inpatients [12, 13]. Unfortunately, clinicians may not recognize
the delusions associated with PD. Indeed, our group has demonstrated that PD documented
by subsequent research interviews was not identified in 27% of patients admitted to four
academic hospitals in North America [14].
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As with other psychopathological syndromes [15], severity assessment is crucial in PD, both
for the monitoring of the individual patient as well as for the classification of treatment
outcome in clinical trials [16]. Because the recognition of PD as a distinct syndrome is a
relatively recent development in psychiatric nosology [4], psychometric instruments (rating
scales) specifically dedicated to the measurement of both the affective and psychotic
domains of symptoms in PD have been unavailable. Therefore, in many PD studies, rating
scales that have been traditionally used to assess either the severity of major depression that
is not complicated by psychotic symptoms or schizophrenia have been applied to patients
with PD [16]. By only assessing one of the two main domains of psychopathology
(depression or psychosis), specific depression and psychosis scales are likely to have limited
validity for assessing the severity of PD.

Aims of the study

The aim of the present study was to provide a focused and critical review of the rating
scales, which have been or currently are used to evaluate the symptom severity of psychotic
depression in clinical trials and in clinical practice. Specifically, we aimed at providing our
colleagues with directions for the measurement of the severity of psychotic depression in
future clinical practice and research studies.

Material and methods

Through a selective review of databases (PubMed, Embase and PsycINFO), we identified
rating scales utilized to measure the severity of depressive and/or psychotic symptoms of PD
in clinical studies. The search was restricted to symptom scales in the English language.
Global outcome scales were not included since the use of these scales requires that the rater
is a clinician with extensive experience in the assessment of the severity of the specific
disorder. Less experienced raters will tend to overestimate the global severity because they
have not seen the most ill patients [15]. In addition, self-rating scales were not included
since the validity of self-ratings of psychotic symptoms in depressed patients is uncertain
[17]. Strengths and weaknesses of the included rating scales are discussed in terms of
clinical validity (Figure 1) - the extent to which a rating scale reflects the overall clinical
severity of the syndrome, and unidimensionality (Figure 2) - the extent to which the
symptoms represented by the items on a rating scale appear in an orderly fashion as the
severity of PD increases, such that scoring on higher prevalence items (representing less
severe symptoms) precedes scoring on lower prevalence items (representing more severe
symptoms) [15]. When a rating scale is clinically valid and unidimensional, the individual
item scores of the rating scale can be added to a total score, which reflects the overall
severity of PD. Essentially, the concept of clinical validity encompasses construct validity
(the extent to which a scale adequately assesses the theoretical concept that it is intended to
assess), content validity (the extent to which a scale represents every single element of a
construct) and criterion validity (the extent to which a scale predicts an outcome based on
information another variable, ideally a global clinical assessment). Similarly,
unidimensionality was chosen as a validity criterion over internal consistency (the extent to
which items within a scale correlate with one another) since the latter, although often
claimed, does not evaluate the measurement properties of a scale [15].
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A total of 14 rating scales meeting the predefined criteria for inclusion (Non-self-rated,
symptom-based rating scales in the English language utilized to measure symptom severity
of PD in clinical studies) were identified: The 17-item Hamilton Depression Rating Scale
[18], The 21-item Hamilton Depression Rating Scale [18], The 24-item Hamilton
Depression Rating Scale [19], The Modified Hamilton Rating Scale for Depression [20],
The Montgomery—Asberg Depression Rating Scale [21], The Bech-Rafaelsen Melancholia
Scale [22], The Calgary Depression Scale [23], The Brief Psychiatric Rating Scale [24], The
Delusion Severity Item of the Schedule for Affective Disorders and Schizophrenia [25], The
Spiker Psychoticism Scale [26], The Positive and Negative Symptom Scale [27], The
Dimensions of Delusional Experience Rating Scale [28], The Delusion Assessment Scale
[29], and The Psychotic Depression Assessment Scale [16]. These 14 scales can be divided
into the following categories: I. Rating scales predominantly covering depressive symptoms,
I1. Rating scales predominantly covering psychotic symptoms, I1l. Rating scales covering
delusions, and 1V. Rating scales covering psychatic depression. Below, we evaluate the
validity of the rating scales contained by these categories one by one.

Rating scales predominantly covering depressive symptoms

17-item Hamilton Depression Rating Scale (HAM-D17)—The HAM-D17 [30] is the
most widely used rating scale in major depression and has been employed as outcome
measure in several studies of PD [26, 31-35]. However, the content validity of the HAM-
D17 for assessing the psychotic symptoms of PD is limited. There are no HAM-D47 items
dedicated to rating hallucinations, and only two items that capture specific forms of
delusions (delusions of guilt and somatic delusions). Therefore, in some PD studies, a
continuous item or scale or global judgment has been used to define the presence or absence
of delusions as part of the criteria for remission/response [31, 36]. However, this
dichotomous approach is not ideal in light of the substantial body of literature indicating that
psychatic symptoms are not categorical, but exist on a dimensional spectrum where even
less severe presentations are associated with significant distress [29, 37-40] and resistance
to antidepressant monotherapy [41]. This is not picked up by the categorical “all or nothing”
approach to psychosis. Furthermore, the HAM-D47 was employed in PD without prior
psychometric validation for this particular syndrome. The first psychometric evaluation of
the HAM-D47 in PD was performed by our group and showed that the scale is not a
unidimensional measure of PD [16], which entails that the validity of adding the individual
17 item scores to a total score is questionable from a measurement perspective [15].

21-item Hamilton Depression Rating Scale (HAM-D21)—The HAM-D»1 [30]
consists of the HAM-D17 plus four extra items: Diurnal variation; Depersonalization and
derealization; Paranoid symptoms; Obsessional and compulsive symptoms and has been
used as outcome measure in several studies of PD [42-45].

However, the HAM-D,; was never intended for severity measurement in depression.
According to Hamilton, the four extra items were to be used to capture different forms of
major depression and not to quantify severity: "The scale contains 21 items of which only 17

Acta Psychiatr Scand. Author manuscript; available in PMC 2016 November 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

@stergaard et al.

Page 5

are used to give a total score of severity. Of the other items "diurnal variation™ is recorded at
the first interview it should not be altered at subsequent ones. It is one of the reasons why
this item is not included in a total score of severity" [46]. This statement by the developer of
the scale is of course, in itself, an argument against using the HAM-D,1 as a measure of the
severity of PD. Furthermore, the psychometric validity (clinical validity and
unidimensionality) of the HAM-D»1 has not been tested in relation to PD. Finally, since the
HAM-D47 is not a unidimensional measure of PD [16], it seems highly unlikely that the
addition of four items (three of which do not evaluate psychosis) will change this.

24-item Hamilton Depression Rating Scale (HAM-D24)—The HAM-D4 [19]
consists of the HAM-D»4 plus three extra items: helplessness; hopel essness; worthlessness
(reflecting Beck’s cognitive triad in depression [47]) and has been applied in several studies
of PD [48-53]. It has been assumed that the addition of the items covering helplessness,
hopelessness and worthlessness would increase the clinical validity of the HAM-Dy4 in
relation to the mood-congruent psychotic symptoms of PD, as hopelessness and
worthlessness can be rated as delusional. However, the psychopathology reflected by these
three items is, as discussed by Hamilton [46], already covered by the HAM-D7 items of
work and interests (helplessness), depressed mood (hopelessness), and guilt feelings
(worthlessness), and the extra items are therefore somewhat redundant [54]. Furthermore,
since the HAM-D»4 contains both the HAM-D,; and the HAM-D17the psychometric
reservations mentioned in relation to these two scales also apply for the HAM-D,4which,
like the HAM-Dy4has never been formally validated in PD.

Modified Hamilton Rating Scale for Depression (MHRSD)—The MHRSD [20] was
constructed “to enable paraprofessional research assistants to make reliable and valid
assessments of depressive symptoms” [20] and was used as an outcome measure in the study
by Gaudiano et al. [55], analyzing the effect of combined pharmacotherapy and
psychotherapy in PD compared to the effect in non-psychotic depression. MHRSD consists
of a total of 25 items: the 17 items from the HAM-D17 plus the three “cognitive” HAM-D4
items (hel plessness, hopel essness, worthlessness), the diurnal variation item from HAM-
D,qthree items to assess melancholic symptoms (distinct quality of mood, reactivity of
mood, loss of interest and pleasure), and finally one item assessing weight gain [20]. The
motivation for selecting exactly these items is unclear. In relation to PD, the clinical validity
and unidimensionality of the MHRSD have not been evaluated, and are likely to be less than
optimal judged by the similarity between the MHRSD and the other versions of the HAM-D
(HAM-D17HAM-D21and HAM-D24).

Montgomery—Asberg Depression Rating Scale (MADRS)—The 10-item MADRS
was used as a secondary outcome measure by Kunzel et al. [50] in their study comparing
treatment with trimipramine monotherapy to a combination of amitriptyline and haloperidol
in PD. It was also used by Benazzi to investigate potential differences between unipolar and
bipolar psychotic depression [56]. The MADRS was developed specifically to be sensitive
to change in the severity of depression [21]. However, the inclusion of symptom-items,
which tap into typical side effects of antidepressants (reduced sleep, reduced appetite), is
likely to decrease the sensitivity of the scale in trials of such medications [15]. Furthermore,
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the MADRS has never been formally validated in PD. In that regard, the reported sadness
item is likely to be problematic as some patients with severe PD may deny being depressed
[6]. In contrast, among patients being aware of their depressed mood, the scores on the
reported sadness and the apparent sadness items will tend to be highly correlated and result
in redundancy / local dependency, which reduces the unidimensionality of the scale [15, 57].

Bech-Rafaelsen Melancholia Scale (MES)—The MES [22] consists of 11 items and
has demonstrated high psychometric validity in relation to the measurement of severity of
major depression [58-60]. In PD, the MES has been used as primary [61] and secondary
[62] outcome measure in studies of psychopharmacological treatments. However, the
clinical validity of the MES has not been established for PD.

Calgary Depression Scale (CDS)—The CDS [23] was developed specifically to assess
symptoms of depression in patients with schizophrenia, but has also been used in studies
including subjects with PD [50, 63]. Notably, out of the nine items of the CDS, three items
cover aspects of guilt (guilty ideas of reference, pathological guilt, self depreciation,) and
another three cover aspects of depression (depression, observed depression, hopel essness).
This is likely to lead to significant redundancy and, as was the case for the MADRS, the
self-rated depression item may have limited use in PD. Importantly, most of the Calgary
items listed can take the form of mood-congruent delusions (e.g, of guilt or hopelessness),
but delusional intensity is not considered in the anchoring of the items. Finally, like the
majority of the other depression rating scales, the CDS has not been validated for use in PD.

Rating scales predominantly covering psychotic symptoms

Brief Psychiatric Rating Scale (BPRS)—The BPRS [24] consists of 18 items and has
been used in many studies of PD [35, 49-51, 56, 64]. However, the clinical validity and the
unidimensionality of the BPRS as a rating scale for PD has never been tested empirically.
The 18 items included in the BPRS define a highly heterogenic syndrome and in relation to
PD, the grandiosity item may be particularly problematic as it taps into the exact opposite of
PD, namely (psychotic) mania. For this reason probably, both the “psychotic subscale”
(items: unusual thought content (delusions), hallucinations, conceptual disorganization, and
suspiciousness) and the “psychoticism subscale” (items: unusual thought content
(delusions), hallucinations, conceptual disorganization, suspiciousness, somatic concern,
anxiety, guilt feelings, and emotional withdrawal) have also been used in studies of PD [51—
53, 64, 65]. However, neither the clinical validity nor the unidimensionality of these
subscales has been tested. The first study to test the psychometric properties of the BPRS
items in relation to the severity of PD was that of Oestergaard et al [16]. The results of this
study showed that five items from the BPRS carried information regarding the severity of
the defining psychotic symptoms of PD (delusions and hallucinations) in PD: hallucinatory
behavior, unusual thought content (delusions), suspiciousness, emotional withdrawal and
blunted affect. Notably, conceptual disorganization (a typical feature of schizophrenia) from
the psychotic and psychoticism subscales of the BPRS was not among the informative items.
The five BPRS items identified by Oestergaard et al [16] as being relevant for the
measurement of PD are discussed in further detail below (under the paragraph covering the
Psychotic Depression Assessment Scale).
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Spiker Psychoticism Scale (SPS)—In order to “obtain a different perspective on
manifestations of ‘psychoticism’” in their randomized controlled trial comparing the effect
of monotherapy with amitriptyline to the combination of amitriptyline and perphenazine in
patients with PD, Spiker et al [26] defined and used the SPS as outcome measure. The scale
consists of the items work and activities and insight from the HAM-D47 and emotional
withdrawal, conceptual disorganization, suspiciousness and unusual thought content from
the BPRS. The authors do not provide further rationale for the selection of exactly those
items over other items, and the clinical validity and unidimensionality of the SPS has not
been tested.

Positive and Negative Symptom Scale (PANSS)—The 30-item PANSS [27] was
created by merging the 18-item Brief Psychiatric Rating Scale with 12 items from the
Psychopathology Rating Schedule [66]. The choice of these 30 items was made with the aim
of obtaining content validity for both the positive and the negative symptoms of
schizophrenia, as well as the associated general psychopathology [27]. The PANSS was
used as an outcome measure in the study by Miiller-Siecheneder et al [61], which included
patients with both depressive and psychotic symptoms (schizophrenia, schizo-affective
disorder, and PD). This heterogenic diagnostic composition of the sample is likely to be the
reason for choosing the PANSS as an outcome measure, which is unusual in studies of PD.
The same is likely to be the case for the study by Taiminen et al [63] in which habituation of
the blink reflex was studied in patients with first-episode schizophrenia, non-psychotic
depression, and PD. However, even in schizophrenia, the psychometric properties of the
PANSS have been questioned [67-69], and the scale has never been formally validated in
PD.

Rating scales covering delusions

The Delusion Severity Item of the Schedule for Affective Disorders and
Schizophrenia (SADS)—The delusion severity item from the SADS [25] has been used
as outcome measure in two studies of PD [26, 31]. In the study by Spiker et al [26], the
SADS delusion severity item was among the secondary outcome measures. In the study by
Meyers et al. [31], the item-score was part of the definition of the primary outcome, hamely
remission, which required a HAM-D17 total score of 10 or lower at two consecutive ratings
and a score of 1 on the SADS delusion severity item at the second remission of depression
assessment. The potential implications of the categorical approach to delusions are
mentioned in relation to the HAM-D17 earlier in this review. Furthermore, the SADS
delusion severity item does not take the severity of hallucinations into account, so when
using this item alone, the clinical validity in relation to overall psychotic symptom severity
of PD (and not just “delusional depression™) is likely to be limited [16]. To our knowledge,
the full SADS has not been used in studies of PD.

The Dimensions of Delusional Experience Rating Scale (DDERS)—The DDERS
[28] was used to measure the severity of delusions in a series of studies of monotherapy with
2nd generation antidepressants (without placebo control) [42—-45]. The DDERS consists of
five items pertaining to the following aspects of delusions: conviction, extension,
bizarreness, disorganization, and pressure. The DDERS was tested on a sample of 52
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patients of which 42 (more than 80%) had either schizophrenia or schizoaffective disorder
and only three had PD. Therefore the validity in PD is questionable and was not tested prior
to the application of the scale in the antidepressant monotherapy studies [42-45].
Furthermore, the DDERS was not designed to measure the severity of hallucinations and the
validity in measuring the overall severity of the psychotic symptoms in PD is therefore
limited.

The Delusion Assessment Scale (DAS)—The DAS is an adaptation of the DDERS
designed specifically for the assessment of delusions in PD [29] and was used to assure that
irrational ideation met criteria for being delusional and to characterize the dimensions of
delusions in PD among participants in the Study of Pharmacotherapy of Psychotic
Depression (STOP-PD) trial. [31]. The DAS consists of 15 items: temporal pressure, acting
on the belief, temporal pressure during interview, Acting irrationally distrustful during the
interview, emotional pressure, cognitive integration, internal consistency, temporal
continuity, accommodation, subjective feeling of certainty, relationship to cultural context,
implausibility/bizarreness, places/situations involved, people/objects involved, and mood
congruence. As for the DDERS, the DAS was not designed to measure the severity of
hallucinations, but provides a systematic phenomenological description of individual
delusions in PD [29]. In a recent study focusing on the implications of impaired insight into
delusions in PD, four items from the DAS (subjective feeling of certainty, temporal pressure
during the interview, acting irrationally distrustful during the interview, and
accommodation) were used to quantify “delusional conviction” [70]. However, the validity
of the DAS in relation to the measurement of the overall severity of psychotic symptoms in
PD is unstudied.

Rating scales covering psychotic depression

The Psychotic Depression Assessment Scale (PDAS)—As the name implies, the
PDAS was constructed specifically to assess the severity of PD [16]. The scale was
developed through analysis of item-level ratings on the HAM-D17 and the BPRS. The PDAS
consists of 11 items, the 6-item melancholia subscale (HAM-Dg) [71], derived from the
HAM-D17plus five psychosis items from the BPRS. The 11 items are: depressed mood, guilt
feelings, work and activities, psychomotor retardation, psychic anxiety and somatic
symptoms (general) from the HAM-Dg and hallucinatory behavior, unusual thought content
(delusions), suspiciousness, emational withdrawal and blunted affect from the BPRS. In
order to obtain the same scaling (0-4) for all items for the analysis of the PDAS, ratings on
the somatic symptoms (general) item (scored 0-2) was multiplied by 2 and the ratings on the
five BPRS items (scored 1-7) were converted using this formula: (BPRS score — 1) x 2/3.
When using Clinical Global Impressions [72] of severity (CGI-S) and improvement (CGI-I)
as reference, the PDAS demonstrated clinical validity, responsiveness (sensitivity to change
in illness severity) and unidimensionality [16]. Taken together, these findings are consistent
with using the sum of the individual PDAS item scores (i.e., the total score) as a measure for
the overall severity of depressive and psychotic symptoms in PD. The validity of the PDAS
in the measurement of the overall severity of PD was recently further supported by a Danish
multi-center study [73] of PD patients diagnosed according to the 10th edition of the
International Classification of Disease (ICD-10) [5]. This Danish study did however use a
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different interview as well as slightly different item-definitions compared to the PDAS study
based on data from STOP-PD (see Ostergaard et al [73] for further details). In a secondary
analysis applying the PDAS as an outcome measure, it was shown that the scale was able to
detect statistically significant differences in treatment effect between Olanzapine+Placebo
and Olanzapine+Sertraline (the latter being superior) in patients with PD [74]. Finally, apart
from its application as a rating scale measuring severity, the PDAS has also shown
promising results as a tool to detect cases of PD among patients with depressive disorders in
general [75, 76].

Discussion

In this paper, we have reviewed the symptom rating scales employed in clinical studies to
measure the severity of unipolar psychotic depression (PD). Based on our assessment of the
literature it has become evident that the vast majority of the rating scales used in PD has not
been validated in terms of clinical validity and unidimensionality. In particular, it has been
assumed that rating scales developed for major depression (without psychotic symptoms)
and schizophrenia would also be valid for PD. However, these two disorders differ from PD
in their overall phenomenology and in both the types and severity of associated
psychopathology [11, 77-81], including the symptomatology [82-87]. The fact that rating
scales valid in non-psychotic major depression and schizophrenia are not necessarily valid in
PD points to a highly problematic psychometric and methodological deficiency that may
undermine research into PD. As outlined in this review, the Psychotic Depression
Assessment Scale (PDAS) offers a methodological procedure to fill this gap, since it
represents the only empirically derived rating scale covering both the depressive and
psychotic symptoms of PD. Another advantage of the PDAS is its brevity as it consists of
only 11-items [88]. However, most studies using the PDAS have derived the item scores
from the two “mother scales”, namely the HAM-D17 and the BPRS [16, 74-76]. Ideally, the
PDAS could be administered without first rating the entire HAM-D17 and BPRS rating
scales. To this end, a new version of the PDAS for clinical/research use, which includes a
semi-structured interview focusing specifically on the 11 PDAS items, has been developed
(available at: http://psychoticdepressionassessmentscale.com). For each of the 11 items, a
detailed anchoring of scores from 0—4 is provided to ease rating for non-expert raters. This
specific clinical/research version of the PDAS has however not been validated, as both the
wording of the interview and the scoring of items differs from those used in the studies from
which the PDAS was derived and validated. However, this limitation should be interpreted
in the light of the almost complete lack of validation of other rating scales used in PD as
demonstrated in this review. At present, the English original of the PDAS for clinical/
research use is being translated to Danish, Dutch, Japanese, Korean, Tamil, and more
translations are planned. Hopefully these scales will be subjected to further validation and be
of use in future studies of PD as well as in clinical practice.
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Lundbeck Foundation.
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Figure 1. Clinical validity
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Global clinical assessment of PD-severity
performed by experienced psychiatrists

Left: For a rating scale to be clinically valid, it must map the severity of the syndrome of
interest. In the case of psychotic depression, both the psychopathological domains of
depression and psychosis must therefore be covered by the items of the rating scale. Right:
Furthermore, there must be a high correlation between the rating scale total score and a
global evaluation of syndrome severity performed by experienced psychiatrists (“gold-

standard”).
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Figure 2. Unidimensionality
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Unidimensionality: This figure shows a hypothetical six-item rating scale, which is
unidimensional because the symptoms represented by the items appear in an orderly fashion
as the severity of the syndrome increases, such that scoring on higher prevalence items (less
severe items) precedes scoring on lower prevalence items (more severe items). When a
rating scale is unidimensional, each individual item adds unique information about the
severity of the latent syndrome being rated (represented by the dashed frame) and the total
score obtained by adding the individual item score is therefore a valid measure for the
severity of the latent syndrome (for instance psychotic depression), provided that the scale is

also clinically valid (see figure 1).
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