
PANSS Item Cohen’s  
agreement

Absolute  
Agreement (%)

ICC Single 
Measures

ICC (CI range)-  
Average measures

TOTAL PANSS 0.331 - 0.725 0.841  
(0.806 < ICC < 0.869)

P1 0.43 53.7 0.580 0.734  
(0.676 < ICC < 0.782)

P2 0.355 37.4 0.534 0.696  
(0.63 < ICC < 0.751)

P3 0.447 62.3 0.644 0.784  
(0.736 < ICC < 0.822)

P4 0.188      32.3       0.325  0.490  
(0.378 < ICC < 0.582)

P5 0.496 39.7 0.683 0.811  
(0.77 < ICC < 0.845)

P6 0.47 61.3 0.609 0.757 
(0.704 < ICC < 0.801)

P7 0.251 38.4 0.382 0.552  
(0.454 < ICC < 0.633)

N2 0.241 31.3 0.341 0.509  
(0.401 < ICC < 0.597)

N3 0.205 33.3 0.376 0.546 
(0.447 < ICC < 0.628)

N4  0.181  36.9  0.295 0.455  
(0.336 < ICC < 0.553)

N5 0.483 45.0 0.686 0.813 
(0.773 < ICC < 0.847)

N6 0.376 36.6 0.555 0.713 
(0.651 < ICC < 0.765)

N7 0.221 51.1 0.324 0.490 
(0.378 < ICC < 0.582)

G1 0.546 52.7 0.691 0.817 
(0.777 < ICC < 0.85)

G2 0.606 56.5 0.786 0.880 
(0.854 < ICC < 0.902)

G3 0.688 69.7 0.833 0.909 
(0.889 < ICC < 0.925)

G6 0.638 49.1 0.811 0.895 
(0.873 < ICC < 0.914)

G8 0.188 37.2 0.345 0.514 
(0.407 < ICC < 0.601)

G9 0.301 55.5 0.418 0.590 
(0.5 < ICC < 0.663)

G10 0.416 30.8 0.593 0.745 
(0.689 < ICC < 0.791)

G11 0.24 37.7 0.418 0.589 
(0.499 < ICC < 0.663)

G12 0.257 44.8 0.408 0.579 
(0.487 < ICC < 0.655)

G13 0.203 46.8 0.257 0.409 
(0.28 < ICC < 0.516)

G14 0.301 40.7 0.447 0.617 
(0.534 < ICC < 0.686)

G15 0.173 35.4 0.301 0.463 
(0.345 < ICC < 0.56)

G16 0.261 38.7 0.415 0.587 
(0.496 < ICC < 0.661)
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INTRODUCTION

• Clinical trials rely on accurate and precise ratings to assess the 
efficacy of new drugs in development.

• Multi-site trials use multiple raters with varying degrees of clinical 
experience, interviewing skills, and ratings diligence.

 › Psychiatric patients vary in their levels of cooperation and 
symptom severity.

 › The complexity of the rater-patient interaction is particularly 
challenging in studies of acutely psychotic patients.

• “Paired” ratings employing site-independent raters to score audio-
digital recorded site-based interviews offer a quality assurance 
surveillance method to assess and monitor interview skills, ratings 
accuracy and precision.

• We conducted a surveillance program that examined ratings  
precision via “paired” concordance analyses in an ongoing clinical 
trial of acutely psychotic patients.

• Data sample: Site-based SCI-PANSS interviews were audio-digitally 
recorded and submitted to Signant Health for review and blinded 
scoring by site-independent raters as part of a quality assurance 
program for the study.

• We assessed scoring concordance between the paired site-
based and site-independent PANSS ratings and identified ratings  
“outliers” with discordant scores. 

• The effect of symptom severity (the magnitude of the total PANSS 
score), the study visit, and interview length on discordance was  
also assessed.

METHODS
• Signant Health (formerly CRF Bracket) was contracted to conduct  

a quality assurance-monitoring program of site-based PANSS 
ratings in a pharmaceutical company sponsored clinical trial  
enrolling subjects meeting DSM-5 criteria for schizophrenia who 
presented with an acute exacerbation of psychosis.    

• Site-independent PANSS ratings were derived from audio  
recordings of the site-based PANSS interviews with digital notes  
for informant information.  

• All subjects consented to study participation and to audio recording.

• Some PANSS items require direct observation of subject behavior 
during the interview. In this study, ratings for items N1 (blunted 
affect), G4 (tension), G5 (mannerisms and posturing), and G7 
(motor retardation) were carried over from the site-based score. 
The concordance analysis algorithm for calculation of the total  
independent PANSS score accepted the site-based score for 4 of 
the 30 items.

• The ratings were administered using the SCI-PANSS (Structured 
Clinical Interview for the assessment of Positive and Negative 
Syndrome Scale, SCI-PANSS (Structured Clinical Interview for the 
assessment of Positive and Negative Syndrome Scale, Multi-Health 
Systems, Inc). 

• All raters participated in a rater training and certification program  
and only raters who successfully completed the training were  
certified to rate in this study.

• Statistical analyses: R program (3)

 › Scoring comparisons were examined between site-based 
and site-independent raters on the total PANSS score and 26  
individual item scores (discordance analysis) across all visits.

 › Discordance analysis was examined relative to 5 levels of  
symptom severity: site-based PANSS scores ≤80, scores  
between 81 and 90, 91-100, and the more severe scores of  
101-110 and >110.

 › The relationship of paired scoring discordance to specific study 
visits (screen, baseline, in-study, and endpoint) was examined.

 › The impact of PANSS interview length on ratings precision  
was also examined. 

 ∙ Assessment of the shortest interviews (shortest quartile  
of all paired scores) relative to longer interviews.

 ∙ Assessment of interview length relative to symptom severity.

RESULTS

CONCLUSIONS
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• High inter-rater reliability was demonstrated between site-based 
PANSS raters and site-independent raters listening to the 393 audio-
recorded interviews (r=0.725; p<0.001 for paired total PANSS score 
comparisons).

• This surveillance strategy can effectively identify rater “outliers” for 
remediation during the study and may enhance ratings precision.

• Paired scoring differences were positively correlated with increasing 
severity of the total PANSS score (Spearman’s rho = 0.35, p<0.001).  

• The magnitude of symptom severity affected the directionality of 
paired scoring differences.  

 › Total site-based PANSS scores >100 generated greater positive 
mean discordance (site-based PANSS scores > site-independent 

scores) whereas lower site-based PANSS scores (≤80) generated 
greater negative mean scoring differences. (See Table 2 and  
Figure 2)

• Paired scoring discordance was most evident at the baseline visit 

• The shortest PANSS interviews (Quartile conducted in <28 minutes) 
yielded significantly more discordant pairs (p<0.001) in this analysis. 
(Table 4)

• The PANSS findings regarding the directionality of paired scoring 
discordance relative to symptom severity are consistent with data 
from a large analysis of paired MADRS scores (2) and may reflect  
on the surveillance method of ascertainment.

• There were 393 pairs of paired PANSS scores available for analysis.  

• The mean site-based total PANSS score was 95.3 ± 10.5 (SD)  
and the mean of the paired site-independent PANSS scores was  
94.7 ± 10.4 (p=ns). 

• The intra-class correlation between site-based and paired 
independent total PANSS scores was 0.725 (p <0.001) (see Table 1)

• 228 of the paired ratings differed by ≤ 5 points (58%).  Total PANSS 
score discordances >10 points were seen in 67 pairs (17%) and  
>20 points in only 5 paired scores (1%).  The quality assurance 
program identified and remediated ratings outliers during the study. 

• The higher paired discordances were due either to administrative  
error (data entry), poor audio quality, lack of detailed digital notes, or 
poor interview quality affecting independent replication. 

• Paired scoring differences were positively correlated with the total 
PANSS score (Spearman’s rho = 0.35, p<0.001).  

• The magnitude of symptom severity affected the directionality of 
paired scoring differences. Total site-based PANSS scores >100 
generated greater positive mean discordance (site PANSS scores 
> site-independent scores) whereas the site-based PANSS scores  
≤80 generated greater negative mean scoring discordance. (Table 2 
and Figure 2)

• The directionality of mean paired PANSS scoring discordance was 
influenced by the study visit (Table 3).  Screen and baseline visits 
(with mean PANSS scores of 96-97) yielded greater positive mean 
scoring discordance whereas in-study and endpoint visits (with mean  

PANSS scores of 87-88) yielded negative mean paired scoring 
discordance. (Table 3 and Figure 3)

 › Paired scoring discordance was most evident at the baseline visit 
• PANSS interviews ranged from 6 to 131 minutes. The mean interview 

length was 39.3±17.2 minutes (the median was 36 minutes).

• Interview length affected paired scoring discordance.  

 › Interviews conducted in <28 minutes (the shortest quartile)  
yielded the most discordant pairs (Table 4).   

 › In the shortest quartile, 24/94 interviews (29.8%) conducted in  
<28 minutes revealed >10 points discordance in contrast to  
39/299 (13.0%) of the longer interviews (χ2=13.02; df=1; 
p=0.0003). 

• Paired scoring discordance >15 points was noted in 19 of the  
paired total PANSS scores (4.8%) and was attributed to 12 site-based 
raters.  

 › Some of the factors affecting paired scoring deviations  
included technical difficulties (poor audio quality), lack of subject  
cooperation (elusiveness, disorganization), and insufficient 
interviews. Subjects were hospitalized and site-based raters 
often had informant information that was not fully described  
in the digital notes. This additional information was provided  
during adjudication. Following efforts at rater remediation, 2 
raters were dismissed from the study, whereas the other raters 
demonstrated improvement during the remainder of the study.
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Figure 1: Distribution of paired total PANSS 
scoring deviations 

Figure 2: Total PANSS score and mean paired 
scoring discordance

Figure 3: Study visit and mean paired 
PANSS scoring discordance

NOTE: Items N1, G4, G5, and G7 require direct (visual) observation of the subject 
and were therefore not rated by the site-independent rater

Total PANSS score ≤80 81-90 91-100 101-110 >110

Number of subjects 21 94 161 91 26

Mean PANSS  
Site-based Rater 70.2 86.1 95.8 104.4 114.7

Mean PANSS Site- 
Independent Rater 79.1 87.6 95.1 100.4 110.7

Discordance Mean -8.86 -1.51 0.66 4.07 4.04

ICC (Single  
Measures) 0.608 0.288 0.233 0.170 0.241

ICC (Average  
Measures)

0.756 
(0.399<ICC< 

0.901)

0.447 
(0.167< ICC < 

0.632)

0.364 
(0.132< ICC < 

0.534)

0.291 
(0.074<ICC< 

0.532)

0.388 
(-0.365< ICC 

<0.726)

Stratification Screen Baseline In-Study End Point

n 189 149 15 40

Mean Site-based 
Rater 95.89 97.4 88.47 87.62

Mean site- 
Independent Rater 95.56 95.97 89.07 88

Discordance Mean 0.339 1.436 -0.6 -0.375

ICC  
(Single Measures) 0.731 0.661 0.788 0.694

ICC      
(Average Measures)

0.845 
(0.793<ICC<0.883)

0.796     
(0.718<ICC<0.852)

0.882     
(0.647<ICC< 0.96)

0.820  
(0.659<ICC<0.905)

Quartile 1 Quartile 2 Quartile 3 Quartile 4

<28 minutes 28-35 35-46 46-131

n 94 98 103 98

Mean PANSS       
Site-based Rater 92.59 95.17 94.35 99.19

Mean PANSS Site- 
independent Rater 89.34 93.68 95.80 99.68

Mean PANSS  
Discordance  3.25* 1.45  -1.45** -0.49

ICC 0.781 0.534 0.705 0.75

*V = 1114, p-value = 0.0003  

**V = 3067, p-value = 0.023

Table 1:  Concordance analysis of paired total 
and individual PANSS scores

Table 2. PANSS paired scoring deviations relative to total PANSS score 

Table 3. PANSS paired scoring deviations relative to study visit 

Table 4. PANSS paired scoring deviations relative to interview length


