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We examined ratings reliability in 5 clinical trials of subjects with schizophrenia experiencing an acute exacerba-
tion of psychosis. Audio-digital recordings of site-based interviews of the Positive and Negative Syndrome Scale
(PANSS) or Brief Psychiatric Rating Scale (BPRS)were used to obtain blinded, site-independent scores to evaluate
paired scoring concordance.
High intraclass correlationswere noted between 1810 paired site-based and site-independent PANSS scores (r=
0.801) and 1837 paired BPRS scores (r = 0.897) with high limits of agreement such that 93.9% of paired scores
were within the calculated 95% confidence intervals. In 2 studies where sufficient PANSS data was available at
baseline and endpoint, blinded site-independent ratings yielded a predictive value of 84.2% for replicating site-
based response/nonresponse treatment outcomes.
There was a significant positive correlation between site-based scores and paired scoring deviations (PANSS: r=
0.246; p < 0.0001; BPRS: r = 0.176; p < 0.0001). The magnitude (symptom severity) of PANSS or BPRS scores
affected the directionality of paired scoring deviations in each study. Site-based raters scored themost symptom-
atic subjects higher and less symptomatic subjects lower than the paired site-independent raters on either
instrument.
This analysis affirms the utility of paired audio-digital scoring of site-based interviews as a surveillance strategy
for schizophrenia studies. We noted a high predictive value of blinded site-independent raters to replicate site-
based treatment outcomes. The bi-directionality of paired scoring deviations observed for both the PANSS and
BPRS is consistent with findings found for depression rating instruments.

© 2021 Elsevier B.V. All rights reserved.
1. Introduction

Clinical trials rely on ratings reliability to achieve meaningful trial
outcomes, and it is presumed that clinician raters will conduct compe-
tent, reliable interviews at each study visit. However, large clinical trials
use multiple trial sites and necessarily require multiple raters whose
interviewing techniques and application of scoring criteria may vary
and affect the reliability of the outcome measures (Muller and
Szegedi, 2002; Kobak et al., 2004, 2005, 2007; Targum, 2006). A lack
of inter-rater reliability (IRR) can affect the power of the clinical trial
to achieve signal detection (Muller and Szegedi, 2002). Inter-rater scor-
ing differences may be due to a different clinical perspective, a difficult
subject, a lack of precision in the application of ratings conventions, or
simply a lack of time given to adequately administer the rating instru-
ment. Ratings inaccuracy (e.g. score inflation) due to misplaced site-
based rater and/or subject motivations can also reflect a deceptive
oston, MA 02116, United States
practice to enroll subjects into trials (Lee et al., 2018). In an analysis of
63 published papers, Mulsant et al. (2002) noted that there were few
published reports that described the reliability of the ratings that were
conducted during the study, and that only 13% of these studies even
mentioned IRR (Mulsant et al., 2002). Elaborate rater training and certi-
fication programs have been employed to instruct, standardize, and
demonstrate inter-rater reliability for each of the commonly used rating
instruments (Muller and Wetzel, 1998; Kobak et al., 2004, 2005;
Targum, 2006;West et al., 2014). In an effort to assure ratings reliability,
site-independent reviewand scoring of site-based ratings has been used
as a quality assurance, surveillance strategy tomonitor site-based raters
during a clinical trial (Zarate Jr et al., 1997; Targum and Pendergrass,
2014; Targum et al., 2014, 2015, 2020). This surveillance method em-
ploys audio-digital recording and blinded scoring of site-based inter-
views to obtain “paired” scores based upon the same interview.

In a previously published analysis, we reported that audio-digital re-
cording and paired scoring of site-based clinician interviews of the
Montgomery-Asberg depression rating scale (MADRS) yielded high
intra-class correlations between the site-based and paired site-
independent scores from 5 different studies of major depressive
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disorder (Targum and Catania, 2019). Site-independent review and
scoring of recorded site-based clinician interviews has also been
employed in clinical trials of schizophrenia (Targum et al., 2014,
2020). The Positive and Negative Syndrome Scale (PANSS) and Brief
Psychiatric Rating Scale (BPRS) are symptomatic rating instruments
that are commonly used in clinical trials of schizophrenia (Kay et al.,
1987; Overall and Gorham, 1988). Successful administration and
scoring of these instruments in subjects with psychosis requires good
interviewing skills, clinical judgment, some subjective reasoning, and
corroborative information for nearly half of the 30 PANSS items
(Kay et al., 1987). In this current report, we examined the utility of
the audio-digital recording surveillancemethod from data accumulated
from 5 distinct clinical trials of schizophrenia that included 3647 site-
based PANSS or BPRS interviews that were paired with site-
independent scores.

2. Material and methods

Data for this ratings reliability analysis was obtained from 5 phase II
or III clinical trials conducted between 2011 and 2019 as part of vendor
grants awarded to Clintara LLC (or Signant Health) to conduct quality
assurance/surveillance monitoring programs for ratings reliability. The
5 selected studies were registered in Clinicaltrials.gov as: NCT
01939548, 01469039, 03697252, 01499563, and 02469155. The analy-
sis was limited to clinical trials that had conducted double-blind,
placebo-controlled trials involving subjects with schizophrenia
experiencing an exacerbation of psychosis and had obtained paired
(“dual”) site-independent scores based upon audio-digital recordings
of site-based structured interviews of the PANSS or BPRS as part of the
study (Kay et al., 1987; Overall and Gorham, 1988; Ventura et al.,
1993; Crippa et al., 2001; Targum et al., 2014, 2015). Four studies
were conducted exclusively in theUnited States and one studywas con-
ducted in the United States and Eastern Europe. All enrolled subjects
met DSM-IV or DSM-5 criteria for schizophrenia confirmed by either
the Mini International Psychiatric Interview (MINI) or Structured Clini-
cal Interview for DSM-IV (SCID-TR) depending on the study (APA, 1994;
Sheehan et al., 1998; First et al., 2007; APA, 2013). Theworkdescribed in
each study was carried out in accordance with The Code of Ethics of the
WorldMedical Association (Declaration of Helsinki) for experiments in-
volving humans. All subjects provided written informed consent for
study participation and recording of interviews approved by an inde-
pendent review board prior to participation in the studies.

The site-based raters included physicians (mostly psychiatrists),
nurses, doctorial and masters prepared clinicians who all had a
minimum of 2 years research experience with the study specific instru-
ments. All of the site-independent rater/reviewers were psychiatrists
with extensive clinical and research experience using standardized in-
struments. All site-based raters and site-independent reviewers partic-
ipated in a comprehensive rater training and certification program
designed for each study that included didactic presentations, observa-
tion of video recordings of PANSS and/or BPRS interviews based upon
the specific study requirements, and demonstration of PANSS and/or
BPRS scoring competency via inter-rater reliability assessments of the
video interviews (Muller and Szegedi, 2002; Kobak et al., 2004, 2007;
Targum, 2006; West et al., 2014). In addition, site-based raters were re-
quired to administer either the PANSS or BPRS interviews with mock
subjects to demonstrate their interviewing competency skills.

Paired ratings were obtained as part of a contracted quality assur-
ance program for each study that was designed to identify discordant
site-based rater outliers whomight require interview and/or scoring re-
mediation. As part of this quality assurance (surveillance) program, the
site-based raters were trained to conduct the PANSS or BPRS interviews
using an audio-digital recording pen or tablet. The digital notes com-
pleted by the site-based rater captured corroborative, informant and
any other relevant information that was observed by the site-based
rater to support their scores beyond the recorded interview. The
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recorded interviews with the accompanying digital notes were elec-
tronically forwarded to the surveillance vendor. The audio-digital re-
cordings were administratively reviewed to ascertain the technical
quality and completeness of the interview prior to random assignment
to a site-independent reviewer/rater for scoring. A few interviews could
not be independently reviewed due to technical issues, such as failure of
electronic transmission. The site-independent rater/reviewers who re-
ceived the recorded interviews were blinded to the site-based rater's
scores. The site-independent rater generated his or her own indepen-
dent score by listening to the audio recording and reading the site-
based rater's accompanying digital notes. All BPRS items and 26
PANSS items were independently scored in this manner. The 4 PANSS
items that required direct observation of subject behavior during the
interview (blunted affect, tension, mannerisms and posturing, and
motor retardation) could not be adequately assessed by listening to
the recorded interview and were carried over from the site-based
score. Markedly discordant scores were subjected to a second site-
independent review in order to confirm the paired discordance. If the
discordance was confirmed, the site-rater was contacted for discussion
and remediation of the specific rating issues. The objective of rater re-
mediationwas to improve subsequent interviewperformance, although
some raters failed to improve and were removed from the study after
additional efforts at remediation.

The data from the 5 studies were examined to assess ratings reliabil-
ity and scoring concordance or deviations between the individual paired
site-based and site-independent ratings. Scoring deviations were de-
fined as the difference between the site-based rater's total score
minus the site-independent rater's score. Positive scoring deviations
indicate that the site-based score was higher than the paired site-
independent score whereas negative deviations indicate that the site-
based score was lower than the site-independent score. We also
examined the effect of the total PANSS or BPRS score severity and
study visit on paired scoring deviations. The paired scores for each
study were divided into sub-groups based upon the total site-based
PANSS score (≥110, 100–109, 90–99, 80–89, 70–79, and <70) or total
site-based BPRS score (≥ 70, 60–69, 50–59, and <50) and into separate
visit groups based upon the available data.

The predictive value of paired site-independent scores to match
site-based response/nonresponse treatment outcomes was evalu-
ated in the two studies that had paired PANSS data at the baseline
and study endpoint visits. We used ≥30% improvement from the
baseline visit as the criteria for treatment response (Leucht et al.,
2007; Correll et al., 2011).

Statistical analyses used Students' t-test, Chi square analysis with
Yates correction for continuity, and intra-class correlation (ICC) as ap-
propriate to compare the site-based and site-independent scores. The
significance level was set at 5% for all tests in these analyses. In addition,
we plotted Bland-Altman scatterplots to examine the limits of agree-
ment (LOA) between each site-based and site-independent rating pair
and calculated 95% confidence intervals as themeandifference between
paired ratings ±1.96 standard deviations (Bland and Altman, 1986).

3. Results

Every PANSS interviews at every study visit was recorded and sub-
mitted for possible independent review. Although all of the PANSS in-
terview recordings were submitted, only a pre-defined number of post
randomization PANSS interviews were independently scored. Paired
screen and baseline BPRS interviews were examined in Study 03 and
only at the screen interviews in Studies 04 and 05. The interviews
were conducted by 218 certified site-based raters and reviewed by 33
site-independent raters. Some of the raters participated in more than
one study; hence, there were 166 unique site-based raters and 23
unique site-independent rater/reviewers.

Across the 5 studies, 3647 paired scores were obtained that included
1810 PANSS scores and 1837 BPRS scores.

http://Clinicaltrials.gov
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3.1. Comparison of paired total PANSS and BPRS scores

The intra-class correlation (ICC) between the 1810 paired site-based
and site-independent total PANSS scores was r = 0.801 (r = 0.818 and
0.765 for the 2 studies using the PANSS) and r = 0.897 for the 1837
paired BPRS scores (r = 0.821, 0.937, and 0.896 respectively for the
3 studies using the BPRS). Study 01 included 653 U.S. PANSS pairs
and 604 Eastern European pairs with ICC of r = 0.765 and 0.839
respectively.

Figs. 1 and 2 display the distribution of scoring deviations generated
by the paired PANSS and BPRS ratings for all studies. Therewas a normal
distribution with some marked outliers. After ruling out electronic
transmission errors as the source of discordance and getting secondary,
independent confirmation of themarkedly discordant scores, ratings re-
mediation was provided to the identified site-based rater outliers. The
most common reasons for marked paired scoring deviations were due
to resistant or uninformative subjects, poor interview quality, short in-
terviews that lacked sufficient information to allow independent scor-
ing replication, and/or a misunderstanding or failure to apply the
conventional scoring anchors. Subsequent review of site-based rater
performance following remediation revealed greater paired scoring
concordance in almost every case. In 3 instances, the site-based rater
was removed from the study.

Figs. 3 and 4 display Bland-Altman scatterplots that examine the in-
dividual paired scoring differences between the site-based and site-
independent scores relative to the average score symptom severity
(Bland and Altman, 1986). As shown, there was a high level of agree-
ment across the range of total scores for both the PANSS and BPRS.
There were 62 PANSS score pairs (3.4%) above, and 36 pairs (2.0%)
below the 95% confidence level. 94.6% of the U.S. paired PANSS scores
and 93.7% of the European scoreswerewithin the 95% confidence inter-
val. Similarly, 80 BPRS pairs (4.4%)were above, and 45BPRS pairs (2.5%)
were below the confidence interval. 93.9% of the paired BPRS scores
were within the calculated 95% confidence interval.

Table 1 displays the mean (±SD) site-based and site-independent
total PANSS and BPRS scores for each study by visit. Higher positive
paired scoring deviations were noted primarily at the screen and base-
line visits. As shown in Studies 01 and 02 where interim visits were
scored, there was substantially less paired positive scoring deviations
after the baseline visit. As shown below in Table 2, the symptom sever-
ity (magnitude) of the site-based PANSS or BPRS scores had much
greater impact on paired scoring deviations than the study visit itself.
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3.2. Effect of total PANSS or BPRS severity score on paired scoring deviations

The severity (magnitude) of symptoms as measured by the total
site-based PANSS and BPRS scores affected the extent and directionality
of paired scoring deviations in each of the 5 studies examined. There
was a significant positive correlation between the 1810 total site-
based PANSS scores and paired scoring deviations (r = 0.246; r2 =
0.060; df = 1808; t = 10.8; p < 0.0001). Similarly, there was a signifi-
cant positive correlation between the 1837 total site-based BPRS scores
and paired BPRS scoring deviations (r = 0.176; r2 = 0.031; df = 1835;
t = 7.68; p < 0.0001).

As shown in Table 2 and Figs. 5 and 6, the magnitude of total PANSS
and BPRS symptom severity scores affected the extent and proportional
directionality of paired scoring deviations. Higher site-based scores
yielded more positive paired scoring deviations whereas lower scores
generated more negative scoring deviations across all studies.

3.3. Predictive value of paired site-independent ratings for study outcome

BPRS interviews were only administered and recorded during pre-
randomization visits in the 3 studies evaluated in this report, whereas
The PANSS interviews were administered and recorded at every study
visit. By design, the surveillance program collected but did not indepen-
dently score all of the recorded interviews at every visit. Therewere 171
paired PANSS scores available that assessed both the baseline and end-
point visits from the same subject in the 2 studies employing the PANSS.
The paired site-independent scores were made by raters who were
blind to study site, study visit, and to any adverse event data that
might have been known at the trial site. Merging data from the 2 stud-
ies, 144 of the 171 paired site-independent PANSS scores (84.2%) cor-
rectly matched the response/non-response treatment outcomes of the
site-based raters at the study endpoint with a combined sensitivity of
76.7% and specificity of 85.9%.

4. Discussion

We examined the utility of audio-digital recordings and blinded,
site-independent scoring as a surveillance strategy for quality assurance
of site-based interviews from data obtained from 5 different clinical
studies of schizophrenia. The site-independent raters were blind to
the study site, study visit, and to any adverse event data. Site-
independent scoring of the audio-digital recordings of 1810 site-based
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PANSS interviews and 1837 BPRS interviews yielded highly reliable
paired scores (r = 0.801 and 0.897 respectively). Overall, 93.9% of
paired PANSS and BPRS scoreswerewithin the 95% confidence intervals
calculated by Bland-Altman scatterplots (Figs. 3 and 4). The high corre-
lation and limits of agreement found been site-based and paired,
blinded site-independent scores based on audio-digital recordings is
consistent with previously published analyses of depression rating in-
struments in major depressive disorder (Targum and Catania, 2019).
Paired scoring reliability was observed across all visits. Further, a sub-
group of paired PANSS scores (n = 171) collected at the baseline and
study endpoint visits yielded a high predictive value (84.2%) in which
the site-independent scores matched the response/nonresponse site-
based treatment outcomes.

The high correlation and limits of agreement observed in each of
these 5 different schizophrenia studies are consistent and affirm the
utility of audio-digital recording of both the PANSS and BPRS interviews
as a quality assurance (surveillance) method to assess and optimize
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site-based ratings reliability. Ratings reliability is contingent upon com-
petent site-based interviews, particularly with psychotic subjects. The
audio-digital surveillance strategy reinforces sustained, competent rat-
ings performance because raters are aware that their recorded inter-
views are subject to independent monitoring. Nonetheless, some
raters in this analysis conducted shorter, incomplete interviews, ob-
tained insufficient information, or failed to correctly apply ratings con-
ventions. We found that rater remediation of rater “outliers” improved
ratings performance on subsequent interviews in most instances.

As shown in Table 1, the screen and baseline visits were the most
likely visits to reveal positive paired scoring deviations. Post-
randomization visits revealed substantially fewer paired scoring devia-
tions. It is possible that the positive paired scoring deviations uncovered
some site-based score inflation that aimed to meet study eligibility
severity criteria. However, the primary driver of the paired scoring
deviations across all 5 studies was symptom severity (Table 2 and
Figs. 5 and 6).
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 Total PANSS Scores

or paired total PANSS scores.
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There was a significant positive correlation between the site-based
PANSS and BPRS scores and paired scoring deviations (r = 0.246 and r
= 0.176 respectively). We found that the magnitude (severity) of the
total score influenced the directionality of the paired scoring deviations.
Site-based total PANSS or BPRS scoreswere often higher than the paired
site-independent scores for the most symptomatic (severely ill) sub-
jects. Alternatively, the lower (less severe) site-based total PANSS or
BPRS scores were often lower than the paired site-independent scores
and yielded greater negative deviations (Figs. 5 and 6). The finding of
bi-directionality is consistent with the analyses of theMADRSwe previ-
ously reported in 5 clinical studies of major depressive disorder and ap-
pears to be an inherent characteristic of this method of ascertainment
(Targum and Catania, 2019). The observed paired scoring differences
may be due to a non-quantifiable clinical nuance that is possible during
Table 1
Comparison of site-based and site-independent PANSS and BPRS scores per visit.

n Mean site-based score (±SD) Mean site

Study 01 PANSS
Screen visit 433 96.7 ± 14.1
Baseline visit 347 93.7 ± 14.6
week 1 162 91.8 ± 15.0
week 2 92 89.4 ± 15.3
week 3 87 85.1 ± 12.0
week 4 73 82.7 ± 14.3
week 5 33 91.7 ± 16.7
week 6/ET 30 84.7 ± 14.1
All visits 1257 92.7 ± 15.0
Study 02 PANSS
Screen visit 215 95.7 ± 8.6
Baseline visit 169 97.2 ± 8.9
week 2 10 86.2 ± 13.4
week 4 9 91.1 ± 15.0
week 5/ET 150 85.1 ± 16.7
All visits 553 93.0 ± 12.7
Study 03 BPRS
Screen visit 362 53.9 ± 6.1
Baseline visit 154 50.7 ± 7.2
All visits 516 50.6 ± 6.1
Study 04 BPRS
Screen visit 905 54.8 ± 7.2
Study 05 BPRS
Screen visit 416 53.4 ± 7.6
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a live interview that cannot be matched by simply listening to an audio
recording of the same interview. It is also possible that blinded, inde-
pendent raters listening to an audio recording are less likely to use the
extreme scoring ranges of an instrument than a live rater who observes
the subject. Although site-independent raters do use a 1 or 6 on the
PANSS in many cases, they are often a point higher on the low side in
symptomatically improved subjects and a point lower on the high side
in themost severely ill subjects who they can only hear but not observe.

There are some limitations in this report that must be noted. First,
themajority of the paired scores examined in this analysis were derived
from clinical trial sites in the United States. Although the correlations,
Bland-Altman plot, and directional trends noted in the U.S. pairs was
similar in the Eastern European sample of Study 01, we cannot assert
that these findings are universal and would be present in all regions in
-independent score (±SD) Difference t p

91.6 ± 16.0 5.1 14.33 <0.0001
85.6 ± 15.5 8.1 16.70 < 0.0001
86.4 ± 14.8 5.3 3.22 <0.002
86.2 ± 15.4 3.2 1.43 0.15
83.0 ± 14.4 2.1 1.06 ns
81.0 ± 16.7 1.7 0.66 ns
92.6 ± 16.7 −0.8 −0.20 ns
84.8 ± 18.4 −0.1 −0.06 ns
87.5 ± 16.0 5.1 8.31 <0.0001

95.3 ± 9.4 0.4 0.98 ns
95.7 ± 10.0 1.5 1.44 0.15
86.1 ± 11.7 0.1 0.02 ns
90.6 ± 12.2 0.6 0.09 ns
83.6 ± 13.1 1.5 0.85 ns
92.0 ± 12.0 1.0 2.91 <0.004

51.9 ± 7.2 2.0 4.16 <0.0001
49.1 ± 7.5 1.6 1.86 0.06
49.2 ± 6.9 1.4 3.02 <0.003

55.4 ± 7.0 −0.6 −1.60 0.11

53.4 ± 7.4 0.0 0.00 ns



Table 2
Effect of total PANSS and BPRS severity scores on paired scoring deviations.

n Mean
site-based
score ± SD

Mean
site-independent

score ± SD

Difference t p

Study
01

PANSS

≥110 146 116.7 ±
6.4

108.1 ± 10.8 8.6 8.26 <0.0001

100–109 255 104.4 ±
2.9

97.8 ± 9.0 6.6 11.1 <0.0001

90–99 357 94.4 ± 2.9 89.8 ± 8.7 4.6 9.46 <0.0001
80–89 290 85.0 ± 2.9 80.6 ± 9.8 4.4 7.44 <0.0001
70–79 128 74.7 ± 2.8 70.9 ± 10.8 3.8 3.83 <0.0002
<70 81 60.7 ± 8.9 59.3 ± 11.5 1.4 0.86 ns
All visits 1257 92.7 ±

15.0
87.5 ± 16.0 5.1 8.31 <0.0001

Study
02

PANSS

≥110 34 114.4 ±
3.6

109.5 ± 10.6 4.9 2.83 <0.01

100–109 136 103.7 ±
2.6

98.7 ± 8.1 5.0 6.84 <0.0001

90–99 205 94.6 ± 2.9 93.4 ± 7.6 1.2 2.03 <0.05
80–89 123 84.9 ± 2.8 85.8 ± 7.7 −0.9 −1.21 ns
70–79 22 75.0 ± 3.1 80.4 ± 7.7 −5.3 −3.00 <0.005
<70 33 59.8 ± 7.3 68.2 ± 9.8 −8.5 −3.97 <0.0002
All visits 553 93.0 ±

12.7
92.0 ± 12.0 1.0 2.91 <0.004

Study
03

BPRS

≥70 7 73.9 ± 3.6 67.7 ± 5.0 6.1 2.65 <0.02
60–69 67 62.2 ± 1.9 59.3 ± 4.5 2.9 4.83 <0.0001
50–59 185 53.6 ± 2.8 51.4 ± 5.6 2.1 4.59 <0.0001
<50 257 44.9 ± 2.9 44.6 ± 4.5 0.3 0.92 ns
All visits 516 50.6 ± 7.2 49.2 ± 7.4 1.4 3.02 0.003
Study
04

BPRS

≥70 38 72.2 ± 2.2 71.1 ± 3.3 1.1 1.66 ns
60–69 172 63.4 ± 2.7 63.1 ± 3.6 0.4 1.08 ns
50–59 487 54.2 ± 2.8 54.9 ± 3.5 −0.7 −3.66 <0.0003
<50 208 46.0 ± 2.4 47.1 ± 3.5 −1.1 −3.8 <0.0002
All visits 905 54.8 ± 7.2 55.4 ± 7.0 −0.6 −1.6 ns
Study
05

BPRS

≥70 11 74.0 ± 4.2 72.0 ± 4.2 2.0 1.17 ns
60–69 76 63.0 ± 2.7 61.5 ± 4.6 1.5 2.49 <0.02
50–59 201 54.0 ± 2.9 54.1 ± 4.3 −0.1 −0.3 ns
<50 128 45.1 ± 2.5 46.0 ± 3.3 −0.9 −2.43 <0.02
All visits 416 53.4 ± 7.6 53.4 ± 7.4 0.0 0 ns
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a multinational study. Second, the paired scores were derived from
audio recordings and digital corroborative rater notes but without
video observation. The scores from the4 PANSS items that require direct
observation of subject behavior during the interview were carried over
from the site-based score. Consequently only 26 of the 30 PANSS items
were truly site-independent scores. From a quality assurance perspec-
tive, this slight difference is not a material issue and the use of audio
without video is clearly less invasive for the subject and less expensive
to conduct.

In summary, the current analysis of 3647 paired PANSS and BPRS
scores from 5 clinical studies of schizophrenia affirms the utility of
audio-digital recording and site-independent scoring of site-based in-
terviews as a strategy for quality assurance of ratings performance.
The use of site-independent ratings as a primary measure beyond its
utility for quality assurance was not investigated in this analysis and
still needs further exploration. The audio-digital surveillance method
can reinforce ratings reliability and allay concerns about deceptive rat-
ings practices (Lee et al., 2018). In addition, the high predictive value
of blinded site-independent ratings to replicate site-based treatment
outcomes may be useful to affirm primary site-based results when
there is a potential of functional unblinding.
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