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Objective: A restricted Brief Psychiatric Rating Scale (BPRS-6) with the
six schizophrenia specific items from the Positive and Negative
Syndrome Scale (PANSS) has been investigated. These six items from
the PANSS have recently been found to have both clinical validity and
‘unidimensionality’ in measuring the severity of schizophrenic states. The
primary objective of this study was to evaluate the clinical validity of the
BPRS-6. The secondary objective was to evaluate the ‘unidimensionality’
of the BPRS-6 by an ‘item response theory’ model.
Methods: The BPRS-6 was scored independently by two psychiatrists
and two psychologists while viewing six open-ended videotaped
interviews in patients with a DSM-III diagnosis of schizophrenia.
The interviews were conducted by Heinz E. Lehmann, an experienced
psychiatrist. They were focused on the psychopathology that contributed
most to the ‘severity’ of the patient’s clinical state.
Results: The BPRS-6 with three positive symptoms (delusions,
conceptual disorganisation, hallucinations) and three negative symptoms
(blunted affect, emotional withdrawal, poverty of speech) was found to
be clinically valid and captured the variables that contribute most to the
severity of schizophrenia. The BPRS-6 was also found to have acceptable
‘unidimensionality’ (coefficient of homogeneity 0.45) and inter-rater
reliability (inter-class-coefficient 0.81).
Conclusion: The BPRS-6 was found to capture the information that
translates into the severity of schizophrenia. It has also acceptable
psychometric validity.

Significant outcome

∙ The Brief Psychiatric Rating Scale 6 (BPRS-6) was found to have both clinical and psychometric
validity in measuring the severity of schizophrenia.

Limitation

∙ The study was limited to the evaluation of six patients with a DSM-III diagnosis of schizophrenia by
four experienced clinicians.

∙ It was a cross-sectional study without an evaluation of test-retest reliability and sensitivity to measure
change during treatment.

Introduction

Rating scales such as the Hamilton Depression Scale
(HAM-D) (1), the BPRS (1) or the Bech Rafaelsen

Mania Scale (MAS) (1) were developed to measure
the changes in the clinical state resulting from
treatment with antidepressant, antipsychotic or

187

https://doi.org/10.1017/neu.2017.40 Published online by Cambridge University Press

https://doi.org/10.1017/neu.2017.40
mailto:Per.bech@regionh.dk
https://doi.org/10.1017/neu.2017.40


anti-manic drugs respectively (2). The first step in a
clinimetric analysis of these scales includes an
evaluation of their content or face validity performed
by experienced psychiatrists (3).

From a measurement point of view, the second and
probably most important step in a clinimetric analysis
of rating scales is the testing of their construct
validity. In clinimetrics or clinical psychometrics
(4) the evaluation of construct validity is performed
by using item response theory (IRT) models
introduced in the testing of psychiatric rating scales
by Bech et al. (5,6).

The first IRT model was developed by Rasch (7).
It entails the testing of each item of a scale to detect
to what extent it stands alone on the dimension of
severity tested by the scale. By mapping the items in
three compartments, one can identify the items
covering the low end of the dimension (contribute
least to the determination of severity), the items
covering the severe end (contribute most to the
determination of severity), and the items covering the
part of the dimension in between (1).

For the Hamilton Depression Scale (HAM-D), we
have shown that only six of the 17 items in this scale
(8) have clinimetric validity (2,6,9). Concerning the
BPRS, its clinimetric validity has been insufficiently
evaluated (1). Yet, when developing the Positive and
Negative Syndrome Scale (PANSS) Kay (10) used
the BPRS as his orientation point for selecting the 30
items (PANSS-30) of the scale.

In the PANSS-30 there is the same number of
items (namely seven) for positive and for negative
symptoms. In the BPRS, however, Kay (10)
identified eleven positive symptoms and only three
negative symptoms.

A brief scale for rating chronic psychotic states
overlapping with the core items in BPRS was
developed by Krawiecka et al. (11). In this scale
positive symptoms, such as hallucinations, concep-
tual disorganisation, and delusions and negative
symptoms such as poverty of speech, blunted affect,
and emotional withdrawal were included.

We have recently evaluated the PANSS-30 (12)
using the parametric IRT Rasch model. We found
that the full PANSS-30 had no scalability in contrast
to a PANSS-6 subscale which according to Andrea-
sen et al. (13) includes items with content validity for
schizophrenia. Out of these six items, three measured
negative symptoms (lack of spontaneity, blunted
affect and socials withdrawal) and three measured
positive symptoms (delusions, conceptual disorgani-
sations and hallucinations). However, as indicated in
Fig. 1 the item of social withdrawal in PANSS-6 is
based on reports from care-workers or family,
whereas all six items in the BPRS-6 are based on
observation at interview.

The BPRS items were originally graded by Overall
and Gorham (14) as the PANSS items on a Likert
scale from 1 (not present) to 7 (present in extreme
degree) but, Overall and Hollister (15) changed the
Likert scale from 0 (not present) to 6 (present in
extreme degree) because it is statistically much more
appropriate to have 0 as ‘not present’ consistent with
the majority of rating scales used in psychiatry.

The PANSS-30 was developed in its clinician-
reported version in four steps: (1) open-ended
interview; (2) semi-structured interview; (3) struc-
tured interview; and (4) ‘directive interview’ (10).
It was the structured – directive interviews of the
PANSS-30 that stimulated several pharmaceutical
firms to use the PANSS in multi-centre studies of
new drugs for schizophrenia (10). Furthermore, it
was the inter-rater reliability of non-experienced
clinicians of these interviews that was the advantage
of PANSS when compared with the other rating
scales used in this field, for example the BPRS.

According to Kay (10), the construct validity of the
PANSS-30 was tested only by factor analysis, a
method for identifying structures, for example nega-
tive versus positive factors, but not for testing the
measurement dimension of severity in schizophrenia.

The first clinimetric validity study of the
PANSS-30 showed that only six of the items
(Fig. 1) had both content (or face) validity and
construct validity (12).

In the present study, videotaped interviews con-
ducted by Professor Heinz E Lehmann, an experi-
enced psychiatrist (16), were used to score the BPRS.
The patients participating in the interviews fulfilled
the DSM-III diagnosis of schizophrenia. Each
videotape was prepared for teaching clinical
investigators how to use the BPRS.

The interviews were open, non-structured
interviews which complied with the rules of a
clinimetrically valid interview as stipulated by
Roth (17).

The objective of our study was to evaluate the
extent to which the BPRS items in Fig. 1 were
captured by Lehmann in his interviews (content
validity), and to determine the construct validity of
these six items as tested by the use of the non-
parametric IRT analysis of Mokken (18). Inter-rater
reliability of the BPRS-6 was also evaluated.

Method

The patients

The interviews performed by Heinz Lehmann were
carried out in 1982 and all six patients fulfilled
DSM-III criteria of schizophrenia. Four patients were
females: 28, 29, 38 and 35 years of age. Two patients
were males: 24 and 26 years of age.

Bech et al.
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The BPRS interviews

All six interviews were open interviews, beginning
with questions concerning sleep and appetite in order
to facilitate a dialogue. The duration of each
interview was ~25min. Not all BPRS items were
evaluated, but all six items shown in Fig. 1 were
assessed, as Lehmann considered them central in the
psychopathology of schizophrenia, and, as such, they
were the target symptoms for antipsychotic therapy.
These interviews were conducted at the Douglas

Hall of Douglas Hospital, one of the teaching
hospitals of McGill University, in Montreal, Canada
and are available at the CAMH Archives, in Toronto,
Canada (16).
Each of the six items of the modified BPRS

presented in Fig. 1 was scored on a global Likert
scale: 0=not present; 1=doubtfully present; 2=mild;
3=moderate; 4=marked; 5= severe; 6= extremely
severe.

The raters

All four raters were experienced psychiatrists (P.B.
and N.T.) and clinical psychologists (S.B.M. and
S.A.), who scored each interview independently.

Statistical analysis

Inter-rater reliability

To evaluate inter-rater reliability the intra-class
coefficient was used (19,20).

Scalability

To evaluate scalability, a programme of the Mokken
non-parametric IRT model (18), developed by
Molenaar et al. (21), was used. In this model, the

coefficient of homogeneity (or scalability) expresses
to what extent each item of the scale contributes to the
measurement of the severity of schizophrenia from its
lowest to its highest extremes. With the employment
of this method, a coefficient of ‘scalability’ between
0.30 and 0.39 indicates that the scale is just marginally
acceptable for measuring scalability, whereas a
coefficient of 0.40 or higher indicates that the scale
is definitely acceptable to measure it (18).

Results

Inter-rater reliability evaluation

Table 1 shows the total BPRS-6 scores for the four
raters on the six patients. The intra-class coefficient
of raters was 0.81, that is an acceptable inter-observer
reliability (20).

The scalability evaluation

The Mokken coefficient of homogeneity, or coeffi-
cient of scalability, was 0.45 for the total summed
item score of BPRS-6. For the individual items the
coefficient of homogeneity was for item 1: 0.45; for
item 2: 0.50; for item 3: 0.10; for item 4: 0.56; for
item 5: 0.55; and for item 6: 0.56. This indicates that
the total score of the 6 BPRS items (Table 1) is a
sufficient statistic for the measurement of the severity
of schizophrenia.

Discussion

The construct validity of the BPRS-6 scale used in
the present study was tested by the non-parametric
Mokken model. The Mokken analysis was preferred
to the Rasch analysis is this study because of the very
small number of patients evaluated.

Fig. 1. The scoring sheet of the Positive and Negative Syndrome Scale 6 (PANSS-6) and Brief Psychiatric Rating Scale 6 (BPRS-6).
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A major limitation of this study is that we only had
access to the six videotaped interviews. In such a
case with a small sample size (n= 6) there is no
alternative to using a non-parametric test (22). This
small number of observations implies that the results
have to be very consistent. The non-parametric
Mokken coefficient of homogeneity was for the full
BPRS-6 0.45 indicating that the summed scale score
is a sufficient statistic (18). The inter-rater reliability
of 0.81 is also acceptable (20).

A further limitation of the study is that we have not
been able to compare the BPRS-6 with other schizo-
phrenia rating scales in evaluating such psychometric
issues as convergent versus discriminant validity. As
we only had access to the baseline ratings when the
patients had been hospitalised we have not been able to
evaluate the test–retest reliability versus the sensitivity
to measure change in the course of treatment.

The PANSS-30 was developed in its final version
for use by inexperienced clinicians often selected to
participate in industry-sponsored multi-centre
studies on new drugs in the treatment of schizo-
phrenia (10). However, the BPRS was developed by
Overall and Gorham (14) to be administrated in a
flexible type of interview to increase the clinical
validity of the scale (15).

Tomba and Bech (4) argue that the initial clinical
judgment of experienced psychiatrists preferred by
Feinstein (3) needs to be complemented by a detailed
assessment of the symptoms using unidimensional
scales in order to perform a rich and valid assessment
of the patient.

The six BPRS interviews performed by the
experienced psychiatrist Heinz Lehmann illustrates
how his clinical skill, intuition and insight during the
interviews have captured the six items shown in
Fig. 1 as the target symptoms of schizophrenia.

In DSM-5, all six items in Fig. 1 are included in
the symptomatic criteria for schizophrenia. The
three items at the top in Fig. 1, expressed delusions,
conceptual disorganisation and hallucinations,
provide the items for the diagnostic criteria of
psychosis. The three other items in Fig. 1, blunted
incongruous affect, emotional withdrawal and

poverty of speech, provide for the diagnostic criteria
of schizophrenia.

Recovery can be expressed either as a categorical
variable (present/absent) or as a comparative cate-
gory (non-recovered, slightly recovered, moderately
recovered and greatly recovered) (4). Clinimetrics is
useful in capturing the dimensional perspective of
recovery. Sensitivity towards subtle improvements of
the psychotic condition could affect treatment
decisions and the spirit of the patient. We agree
with Katz (23) that the definition of schizophrenia
in DSM-5 is one of the few attempts to use a
dimensional approach to mental disorders.

In conclusion, the BPRS-6 scale shows promise as a
flexible unidimensional rating scale to measure the
severity of schizophrenia. This study can be considered
as a confirmation of the clinimetric validity of the
PANSS-6. When used by experienced clinicians, as
recommended by Lehmann et al. (24), an acceptable
inter-rater reliability of the BPRS-6 was obtained.

In measurement-based care, time has come to focus
on the determination of the clinimetric validity of rating
scales evaluating the results of the various interventions
used in the treatment of mental disorders (2).

Both DSM-5 and the industry-initiated clinical
trials with psychotherapeutic drugs point to the need
for inter-rater reliability. However, adequate inter-
rater reliability is an integral part of clinimetrically
validated scales (25).
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