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International Society for CNS Clinical Trials andMethodology convened an expert working-group that assembled
consistency/inconsistency flags for the Positive and Negative Syndrome Scale (PANSS). Twenty-four flags were
identified and divided based on extent to which they represent error (Possibly, Probably, Very probably or defi-
nitely). The flags were applied to assessments derived from theNEWMEDS data repository and the CATIE clinical
trial data. Almost 40% of ratings had at least one inconsistency flag raised and 10% had two. Application of flags to
clinical rating can improve reliability and validity of trials.

© 2017 Published by Elsevier B.V.
Symptommanifestations and changes in psychiatric illnesses can be
subtle. Even small imprecision in measurement can lead to over- or
under-estimation of change. One strategy to improve measurement
is to conduct logical consistency checks between item responses
(i.e., cross-sectionally) and test administrations (i.e., longitudinally)
of a rating scale, bearing in mind that some degree of inconsistency
between items within and across administrations is to be expected
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due to subject-based variability in item interpretations, attention,
and other factors.

Consistency checks can be used to flag instances of possible error, re-
gardless of source. The same process may also be used to identify raters
who might benefit from additional training, in keeping with best prac-
tice approaches for completing standardized assessments, as well as to
provide ongoing feedback to raters, and assess overall quality of assess-
ments or to identify patients with atypical or anomalous symptom pre-
sentations. The Positive and Negative Syndrome Scale (PANSS) is used
widely in schizophrenia clinical trials (Kay et al., 1987). Administration
of the scale requires attention to the details of scoring rules and criteria
as well as the complexity of the disorder itself. Enhanced precision in
administering the scale could increase the validity of these trials.
prove measurement with the Positive and Negative Syndrome Scale
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1. Methods

ISCTM (International Society for CNS Clinical Trials and Methodolo-
gy) convened a working group of PANSS experts from academia and in-
dustry, including one of the scale authors, who assembled, over the last
two years, potential consistency indicators or “flags” for the PANSS
(complete list of working group members included in Appendix A).
The general strategywas to define overly consistent scoring patterns, ir-
regular scoring patterns, and incompatibilities in scoring among items
within the scale and between administrations. Much of the process
was guided by the explicit language in the anchor points and defini-
tion/basis for rating in the PANSS– e.g., G4 Tension cannot be rated if
the patient has not endorsed anxiety. After defining a flag, the group
ranked the probability that it represented error (Possibly, Probably,
Very probably or Definitely).

To examine the incidence of such flags, they were applied to (a) the
NEWMEDS database, which is composed of 121,635 assessments of
19,489 subjects from placebo controlled trials of second- generation an-
tipsychotics (for a description see (Rabinowitz et al., 2014)) and (b) the
8849 assessments of 1450 subjects in CATIE (For a description see
Lieberman et al. (2005)).

2. Results

Twenty-four flags were identified and divided based on extent to
which they represent error (Possibly, Probably, Very probably (or defi-
nitely)): within PANSS items or across repeated administrations.

Table 1 presents the flags, ratings by the expert group and the per-
centage of assessments in NEWMEDS and CATIE identified by each
flag. Almost 40% of NEWMEDS and CATIE ratings had at least one flag
Table 1
Flags of possible Clinical Inconsistency in the Positive and Negative Syndrome Scale PANSS.

High flag - very probably (or definitely) error
Proportion of ratings with at least 1 “high” flag
Individual “high” flags
1. Same response on all 30 items from previous visit⁎

2. Same response on 29 items from previous visit⁎

3. Same response on 28 items from previous visit⁎

4. Same response on 27 items from previous visit⁎

5. Change from 1 to 7 on an item from previous visit⁎

6. Change from 7 to 1 on an item from previous visit⁎

7. Change of more than 40 on total score from previous visit⁎

8. Change of 50% or more on total score from previous visit⁎ (e.g., (85–40)/80)
9. P5 grandiosity 5, 6 or 7 & P1 delusions less than 3
10. P6 suspiciousness 6 or 7 & P1 delusions less than 3
11. G1 somatic concerns 6 or 7 & P1 delusions less than 3
12. G3 guilt feelings 6 or 7 & P1 delusions less than 3
13. G9 unusual thought 5 or more & P1 delusions less than 3

Medium flag - probably an error
Proportion of ratings with at least 1 “medium” flag
14. G4 tension is greater than G2 anxiety
15. G6 depression 5 or greater and G7 motor retardation less than 3
16. G7 motor retardation 6 or greater & N6 lack of spontaneity less than 5
17. N4 passive social withdrawal & G16 active social avoidance both 7
18. G7 motor retardation 5 or greater & P4 excitement 4 or more
19. Among P5, P6, G1and G3 – more than 1 is 7

Low flag - possibly an error
20. N6 lack of spontaneity is 2 pts greater than N3 poor rapport
21. Difference of more than 2 points between G8 uncooperativeness and P7 hostility
22. P7 hostility, G8 uncooperativeness and/or G14 poor impulse control with a score of
4 or greater & at least one of the others with a score 2 points greater or less than that
(e.g., P7 = 6 & G14 = 3 or P7 = 4 & G8 = 7)

23. P3 hallucinatory behavior 5 or greater & G15 preoccupation less than 5
24. P2 conceptual disorganization 5 or greater & N5 difficulty in abstract thinking is
less than 5

NEWMEDS data on placebo and active controlled trials: number of patients = 19,849; numbe
ments = 8849.
⁎ Previous visit within 1 month.
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raised, and approximately 10% of the ratings had two flags raised. The
most common inconsistencies in order of extent to which they were
judged to represent error were as follows: Same response on all items
from previous visit, depression (G6) moderate severe or greater and
motor retardation (G7) at least mild; lack of spontaneity 2 points great-
er than poor rapport (N3); if either hostility (P7) or poor impulse con-
trol (G14) is greater than mild then the other should not differ by
more than 2 points; tension (G4) should not be greater than anxiety
(G2); if hallucinatory behavior (P3) moderate severe or greater then
preoccupation (G15) should be at least moderate severe; if conceptual
disorganization (P2) is moderate severe or greater then difficulty in ab-
stract thinking (N5) should be at least moderate severe.
3. Discussion

The potential errors identified by flags do occur and the frequency is
remarkably consistent between the NEWMEDS and CATIE data sets
despite the differences between the two in terms of frequency of assess-
ment. The most common flag in both data sets is a rating of tension in
the absence of anxiety. This violates a PANSS rating rule. Almost as
frequent in both data sets is lack of consistency between high levels of
hallucinatory behavior and preoccupation. All other flags occur 5% or
less of the time.

There are limitations to this approach. The first is that nearly all of
these data patterns could happen in a real subject reporting legitimate
experience. However, based on the NEWMEDS and CATIE data, each
one is unlikely to happen (most are exceedingly unlikely to happen).
Therefore, in general, if more than one of the flags is present, it is likely
that the assessment should be questioned. Certain rarely occurring flags
% NEWMEDS assessments (n = 121,635) %of CATIE assessments (n = 8849)

14.9% CATIE assessments were 1 to 3 months
apart so NA

5.6%
8.0%
10.9%
14.3%
0.1%
0.1%
0.2%
0.4%
0.05% 0.1%
0.1% 0.01%
0.1% 0.1%
0.04% 0.1%
0.3% 0.1%

19.6% 17.7%
17.2% 14.1%
1.9% 4.0%
0.1% 0.1%
0.2% 0.02%
0.6% 0.1%
0.1% 0.02%

1.9% 1.9%
2.1% 1.8%
5.5% 3.9%

11.2% 14.7%
4.9% 4.0%

r of assessments = 121,635; CATIE data, number of patients = 1450; number of assess-
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specifically those that identify components of delusions may signal
questionable assessments even though no other flags are present.

The second is that, by providing raters with feedback, they may be
inclined to change ratings that are correct or to review their ratings to
make sure that they are in keeping with the flags, rather than to rate
based on what they observe. As noted by Andreasen (2007) and others,
there is some danger in reducing any psychiatric activity to a checklist-
driven process, and “phenomenology” and careful observation should
not be abandoned in favor of a formulaic approach to assessment. We
are aware of the concern that raters might use this work to “get the an-
swers” correct. However, we note that “perfect” can also be identified.
Thisworks highlights the need for rater training to help improve consis-
tency and accuracy of ratings.

4. Conclusions

Analyzing itemswithin the PANSS, can help to identify potential sig-
nals of inconsistent ratings, which may be remediated with targeted
rater training to raters showing a high level of flags, could be used to de-
velop a metric for rater selection and could also be a strategy for
conducting sensitivity analyses to examine effects of questionable rat-
ings in a trial. They may additionally help to identify other sources of
error or anomaly, including those that derive from the patient rather
than the rater. Andfinally theymay be used in review of individual trials
and could have a role in decisions about inclusion of trials inmeta-anal-
yses. The flags could also be used to suggest possible improvements for
the PANSS andmight be useful to identify inconsistent responses of sub-
jects that might help to identify professional subjects.
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