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Abstract

Instruments for measuring symptom change in schizophrenia 
clinical trials are relatively complex and subjective compared to 
other CNS and non-CNS therapeutic areas, creating numerous chal-
lenges to detection of potential placebo-drug differences. To facili-
tate drug signal detection a plethora of interventions have been 
employed to putatively optimize selection, calibration and moni-
toring of raters in schizophrenia clinical trials and to control pla-
cebo response.  Published literature describing and addressing the 
potential effectiveness of these methodologies is fragmented and 
relatively sparse. We describe the current and developing meth-
odologies for optimizing data quality in schizophrenia clinical trials 
and discuss evidence bearing on their effectiveness. Awareness of 
these methodologies, their objectives and their limitations is im-
portant in planning and evaluating schizophrenia clinical trials. 

Keywords: Clinical trials; Schizophrenia; Data quality; Rater 
training; Data quality monitoring

Introduction

Multiple factors challenge signal detection in schizophrenia 
clinical trials, including insufficient understanding of the bio-
logical mechanisms underlying schizophrenic psychopathology, 
inadequacy of trial designs, challenges in patient selection, 
and marginal sufficiency of efficacy endpoints [1,2]. In recent 
years, placebo response has increased while drug response has 
remained stable in acute schizophrenia clinical trials and there 
have been recent, unexpected phase 3 acute schizophrenia trial 
failures following robust phase 2 success [1]. In phase 3 clini-
cal trials with stable schizophrenic patients with predominantly 
negative symptoms, robust placebo-drug separation has also 
been challenging and no pharmacological treatments have, to 
date, clearly demonstrated effectiveness [2,3].  

Compared to other CNS and non-CNS therapeutic areas, rat-
ing scales utilized in in schizophrenia clinical trials, especially 
those used to assess negative symptoms, are relatively com-
plex and subjective. This presents a plethora of challenges for 
the investigator, who is required to measure symptom severity 
with accuracy and precision while modulating expectation bias 
on the part of the patient and informant that might enhance 
placebo response. Schizophrenia clinical trial ratings calibra-
tion exercises typically address the Positive and Negative Syn-
drome Scale (PANSS) [4]. Reviews of recorded site interviews by 
independent reviewers suggest that raters tend to have more 
difficulty reliably rating PANSS items based on objective obser-
vations of behavior compared to PANSS items rated by verbal 

report [5]. Site raters had the lowest concordance with external 
reviewers when rating negative symptoms, especially blunted 
affect, poor rapport, and lack of spontaneity of conversation [6]. 
In a survey of 39 raters participating in an industry sponsored 
clinical trial, fewer than 11% evaluated the PANSS negative 
symptom or Negative Symptom Assessment (NSA-16) anchor 
points as “Very clear” [7,8]. 

Factors modulating successful selection and calibration of 
raters and their performance rating subjects once the study is 
underway are poorly understood [9]. Phase 3 trials may be vul-
nerable to failure after successful phase 2 trials due to expecta-
tion bias and greater challenges calibrating a larger universe of 
sites, languages, and cultures. 

Recently, recruiting periods for numerous schizophrenia clin-
ical trials have been extended due to insufficient clinical trials 
sites and raters in the wake of geopolitical conflict in Eastern 
Europe and the COVID pandemic. With the field experiencing 
shortages of experienced, high quality schizophrenia clinical 
trial raters to service ongoing and planned studies, the need 
for effective methodologies for selection of raters, calibration 
of symptom measurement and effective endpoint data quality 
monitoring has taken on increased urgency. Shown in Table 1 
are comprehensive procedures for establishing and maintaining 
accurate, calibrated ratings in schizophrenia clinical trials that 
have been widely adopted by industry. The burden to raters 
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and expense to clients of these procedures are considerable. 
Industry-wide attempts to share fragmented rater training and 
performance data to reduce redundancy of training and qual-
ity assurance procedures have, unfortunately, met with limited 
success. In 2014, the CNS Summit Rater Training and Certifica-
tion Committee convened a panel at the Summit’s annual meet-
ing entitled “Has it been worth it? A Critical Appraisal.” The pan-
el published a consensus statement on recommended training 
and monitoring procedures [9]. A decade later, with respect to 
these procedures, raters and clients continue to ask, “Is it worth 
it?”.  In this paper the authors discuss observations bearing on 
the question of “is it worth it?” presented at scientific meetings 
and in published literature over the last decade and a half. 

Precision in Measurement Among Investigators Impacts 
Sample Size Requirements and is Readily Achievable

The impact of calibration and reliability of ratings on sample 
size, statistical power, and the ability to detect placebo-drug dif-
ferences in clinical trials is well documented [10]. Empirically 
demonstratable benefits from calibration of raters include an 
increased level of confidence in trial results and cost and time 
savings from smaller sample sizes. 

Rater training typically includes a slide review addressing 
best practices for administering and scoring each rating scale 
followed by a group rating calibration exercise of a videotaped 
interview or an on-stage patient or actor. To be approved to rate 
in the study, investigators are required to rate a full-length inter-
view of the primary efficacy scale consistent with panel-based 
gold standards and group norms [4]. The training can be divided 
among asynchronous and real time on-line or in-person compo-
nents. There is little credible empirical evidence that in-person 
training is superior to virtual training to achieve scoring cali-
bration when controlled for experience and credential levels. 
However, many sponsors and investigators prefer the in-person 
experience. As shown in Figure 1, a rater’s performance in the 
certification process to rate the PANSS appears to be modestly 
but statistically significantly predictive of performance rating 
patients at the site [11]. 

Lack of consistency in interviewing practices may alter the 
patient’s responses and obscure any potential drug signal. In-
terview of a live actor portraying a subject may be employed to 
assess and calibrate raters’ interview practices [12]. Sufficient 
probing to distinguish among the anchor points of lengthy rat-
ing scales, objectivity, and efforts to neutralize expectation bias 
and thus reduce placebo response should be evaluated [12,13]. 
Semi-structured interviews for schizophrenia rating scales such 
as the Structured Clinical Interview for the PANSS (SCI-PANSS) 
and Negative Symptom Assessment Scale (NSA-16) Manual have 

been employed to support thoroughness and consistency of in-
terview technique [8,14,15]. Van Knorring et al (1995) reported 
a modest increase in inter-rater reliability when the SCI-PANSS 
was used compared to the PANSS alone [14]. However, the 
SCI-PANSS does not sufficiently query the frequency, severity, 
and impact of symptoms to facilitate distinguishing among the 
PANSS anchor points and fails in re-establishing the time frame 
leading to possible contamination of ratings by symptoms not 
present in the required timeframe. The SCI-PANSS is designed 
to address verbal reports from the subject but does not ad-
dress the informant or behavioral observations of the subject 
required to arrive at the score of numerous PANSS items. Ele-
ments of the SCI-PANSS script are inapplicable in some cultures.   

Table 1: Examples of Procedures Putatively Optimizing Endpoint Data Quality in Schizophrenia Clinical Trials.
Site and rater selection based on previous performance

Pre-study calibration of diagnostic assessment, interview technique and symptom severity measurement

Placebo response modulation training for the research site, patient and informant

Placebo response mitigation scripts incorporated into ratings procedures

Standardized, supportive psychotherapy

Enhanced rating instructions and consistency checks embedded in eCOA

Recording and independent expert review of rating interviews and scoring

Blinded analytic review of endpoint data to detect aberrant rating patterns

Rapid remediation of rating and interview errors

Site enrollment continually tied to assessment of data quality

Poorly performing sites remediated or closed

Use of inpatient setting in trials of acutely exacerbated patients to reduce measurement noise associated with medication non-compliance, drug abuse and 
environmental stress

Figure 1: Rater Training Performance Predicts Quality of Subject 
Ratings [11].

Figure 2: Examples of Anomalous Rating Patterns at a Site of 
Concern.
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Inexperienced raters should be cautioned to administer the 
script flexibly and never in a rote manner. 

Training and standardization of interviewing procedures 
typically focus on directly assessing the patient. However, the 
basis of rating numerous PANSS questions includes the infor-
mant [16]. Not including the informant information, as some-
times done in clinical trials, appears to result in lower PANSS to-
tal scores and reduced changes in symptom severity over time 
[16]. Further, inconsistent use of informant information across 
visits may obscure the study signal. 

Informants, like patients, may be subject to expectation bias 
that can impact placebo response. Thus, PANSS interview train-
ing should usefully focus on both the patient and informant. 
The Informant Questionnaire (IQ–PANSS) is sometimes utilized 
in schizophrenia clinical trials to assure informant information 
is systematically collected [16]. Once the study is underway, rat-
ing scale interviews of both the patient and informant may be 
recorded for external review of rating and interview quality. 

Critical but sometimes ignored aspects of interview training 
are placebo response mitigation measures such as reduction 
of expectation bias and dissuasion of the natural tendency to 
guess treatment allocation. The former may be a particularly 
potent source of placebo response in phase 3 trials due to posi-
tive expectations from successful phase 2 trials. For optimal 
effect, placebo response mitigation training measures should 
directly address the rater, patient, informant, and everyone else 
at the site who has contact with the patient and informant. Co-
hen and colleagues (2021) observed that in subjects with psy-
chotic and major depressive disorders, a participant-focused 
psychoeducational procedure, educating and subsequently re-
minding participants about key factors known to amplify pla-
cebo response, was associated with a systematic reduction in 
symptom reports and global subjective impressions of change 
over the study period [17]. 

Remote administration of existing schizophrenia rating scales 
by phone or audio-video technology was done sporadically out 
of necessity during the COVID-19 pandemic. Training should in-
volve synchronization of remote administration of clinician-ad-
ministered scales with comparison to in-person administration 
in the same subjects [18]. Audio-video assessment is preferred 
over audio alone because the basis of rating of many scale ques-
tions includes visual assessment.  

Initial calibration of rating technique is feasible across lin-
guistically and culturally diverse regions including North Amer-
ica, Eastern and Western Europe, Central and South America, 
South Africa, and Australia with overall kappas of 0.84 for the 
PANSS negative subscale and .89 for the NSA-16 [19]. However, 
following initial calibration, there is sparse evidence to inform 
the frequency, if any, that rater training should be repeated 
(commonly referred to as “refresher training”) to maintain 
calibration.  In a retrospective analysis of rater performance in 
rating a videotaped PANSS or NSA-16 interview at mid-study, 
we noted similar levels of rater calibration compared to study 
initiation [20]. Without a comparison group it was not possible 
to determine whether the high rate of rater agreement seen at 
mid-study was related to the refresher training procedures vs. 
the experience of rating the scales during the study or both. 

Data Quality Issues are Common Even Among Experienced, 
Trained Investigators

In a large sample of clinical trial PANSS ratings, Rabinowitz 

et al found that almost 40% of PANSS study visits had at least 
one inconsistency flag raised and 10% had two [21]. This mir-
rors our experience in which a wide variety of data anomalies 
are detected even among experienced, well vetted raters. Ex-
amples include logical inconsistencies of measurement of relat-
ed constructs within and across scales, erratic scoring patterns, 
identical ratings from visit to visit, clustering of severity scores 
near entry criteria at screening and poor interview quality. The 
composition of specific data quality issues tends to vary across 
geographic regions [22,23]. The subjectivity of the rating instru-
ments appears to present challenges to maintenance of ratings 
calibration even among the most skilled, seasoned raters.

Figure 2 illustrates how the prevalence of rating anomalies at 
an individual research site can be profiled in comparison to peer 
sites within the same clinical trial. In this example, the frequen-
cy of poor interview quality and the other quality indicators 
that cross the vertical red line are statistically significant outliers 
compared to the other clinical trial sites in the study. The iden-
tification of outlying sites provides an opportunity for construc-
tive remediation of erroneous interview and rating practices or 
in extreme situations, limiting enrollment at the site. 

Figure 3 illustrates how sites can be ranked comparatively 
based on composite data quality indicators. These rankings 
can inform which sites receive remediation as well as alloca-
tions of additional subjects. Moreover, the rankings can aid in 
site selection for future trials. In rater selection, clinical and 
scale experience requirements are usually rigorous. There is a 
relatively sparse body of literature consistent with the notion 
that experience, credentials and training are predictive of the 
quality of endpoint data produced by a rater once the trial is 
underway.  For example, in a retrospective analysis of 957 rat-
ers intending to rate the PANSS in acute schizophrenia trials, 
we found that years of clinical trial experience was predictive of 
the number of deviations from an expert panel in rating a vid-
eotaped PANSS interview [24]. Doctorate level raters exhibited 
greater competency and less variability in conducting PANSS in-
terviews compared to non-doctorate raters as evaluated by the 
Research Interview Assessment Scale (RISA), which assesses a 
broad range of interview behaviors [25]. In a sample of 30 sub-
jects administered the Hamilton Depression Scale (HAM-D), Ko-
bak and colleagues (2009) observed that raters who were both 
experienced and calibrated had the highest interrater reliability 
(intraclass correlation [ICC]; r=0.93) followed by inexperienced 
raters (r=0.77) followed by experienced but uncalibrated raters 
(r=0.55) [26]. The results are consistent with the need for both 
calibration and experience. 

Figure 3: Sites Can Be Ranked Based on Anomalous Rating 
Patterns.
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Rater Performance Varies by Geographic Region

Multiple measures of rater performance vary by geographic 
region. North American raters scored modestly worse than non-
North American raters on the RISA [25,27]. In schizophrenia tri-
als, non-doctorate level raters are more commonly relied upon 
in the United States compared to the rest of the world, particu-
larly Europe [27]. However, as evaluated by the Rater Quality 
Questionnaire (RQQ), which focuses specifically on the quality 
of information collected during the interview and on adherence 
to rating scale rules, North American Raters scored as well or 
better than their colleagues in other parts of the world [23,28]. 
Rating anomalies, such as discordance between the PANSS and 
Clinical Global Impression (CGI) scales, also vary in frequency by 
geographic region, with comparatively fewer errors in eastern 
Europe [29]. 

Despite standardized training, modest but statistically sig-
nificant differences are observable by region in the severity of 
negative symptoms measured by the PANSS and NSA-16 scores 
at study baseline [30,31]. Although insufficient global calibra-
tion may be partially responsible for regional differences, it is 
likely that cultural impact on expression of schizophrenia, which 
is well documented, is also a factor [31]. 

Research subject recruitment rates are impacted by trial 
type and geography. In trials involving acutely decompensated 
schizophrenic patients North American investigators recruited 
at a significantly higher rate than Asian and Eastern European 
investigators [32]. In clinical trials involving stable schizophrenic 
patients with predominantly negative symptoms, both Eastern 
Europe and South America had significantly higher recruitment 
rates compared to Asia and North America [32]. 

In our experience, despite overall regional differences in 
quality metrics, individual sites within regions vary markedly in 
experience and data quality. In a post-study survey, Loebel et al 
(2010) noted several schizophrenia clinical site characteristics 
influencing the likelihood of detecting a placebo vs. drug dif-
ference, including the source of referral of patients, proportion 
of research experienced patients, proportion of pharma spon-
sored revenue from industry sponsored studies, and the extent 
to which the principal investigator values placebo response 
mitigation practices [33]. 

Many Data Quality Issues are Associated with Remediable 
Rating Practices

As shown in Figure 4, data quality issues detected early in 
schizophrenia clinical trials are highly predictive of recurrence 
after randomization [34]. Data quality aberrations, including 
increased and decreased variability, may impact placebo re-
sponse and drug response differentially with a detrimental im-
pact on drug-placebo separation [35]. For example, high within 
subject visit-to-visit variability, including erratic changes, has 
been shown to be associated with increased placebo response 
and diminished signal detection in both acute schizophrenia 
and prominent negative symptom clinical trials [35,36]. Sites 
with a high frequency of erratic ratings are easily identified in 
blinded data and warrant scrutiny for potential frequent rater 
change, inconsistency of interviewing and rating technique, 
subject selection anomalies, medication non-compliance and 
unstable ward environments [35-38]. High within subject vari-
ance appears to be associated with multiple other data quality 
issues, including PANSS logical inconsistencies and CGI-PANSS 
inconsistencies [37,38]. Rater change, a modifiable site be-

havior, is associated with large changes across visits in the to-
tal PANSS score and increase in within subject variability, but 
this increase is not seen consistently across all 5 PANSS factors 
[35,37]. Variation in the time of day of assessment is associated 
with increased same patient visit to visit variability in PANSS 
scores [39]. Short PANSS interviews (eg, less than 20 minutes) 
are associated with a variety of data quality issues compared to 
more standard interviews. [40].

Identical scoring of all 30 items of the PANSS across visits, 
especially in the context of rater change, is felt to raise ques-
tions about whether the study PANSS interviews and scoring 
procedures for those visits were conducted independently of 
each other [41]. 

Logical inconsistencies in scoring items within the PANSS can 
be deterred by careful attention to rating instructions and an-
chor point descriptions as well as software programming within 
the electronic clinical outcome assessment (eCOA) which ad-
vises the rater of the potential incompatibility of PANSS item 
scores. Research sites with outlying numbers of PANSS logical 
inconsistencies are at risk for a higher response to placebo than 
non-outlying sites [42]. 

Inexplicable scoring discrepancies between the change from 
baseline in the CGI-S and total PANSS scores may be driven by 
non-communicating raters scoring the PANSS and CGI-S [43]. 
On the other hand, when a few PANSS items are exerting dis-
proportionate influence on the patient’s clinical condition, for 
example, scoring discrepancies between the CGI-S and total 
PANSS score may be accurate. Common causes of discrepan-
cies between the CGI-I and change from baseline in the CGI-
S and PANSS scores are referencing the CGI-I to a visit other 
than baseline and scoring the CGI-I out of order [44,45]. The 
CGI-I should be informed by and scored after the other efficacy 
scales. Administering scales in the incorrect order and gross 
scoring incompatibility errors within and across scales can be 
deterred by educational procedures and eCOA platforms that 
require correct scale administration order, per the protocol, or 
flag major discrepancies before data submission [45]. In the 
case of the latter, raters are given the option to respond to the 
flag, but are not required to do so.

Centralized analysis of blinded data for aberrant patient se-
lection patterns and rating anomalies can be paired with audio/
video recording of subject interviews to cost-effectively identify 
sites at risk for signal degradation [46,47]. With close monitor-
ing of ratings quality, feedback and remediation, the frequency 
of errors in rating the PANSS and CGI appears to fall statistically 

Figure 4: Effect of presence of any data quality concern before 
randomization on the incidence post-randomization data quality 
concerns N = 10,056 Subjects.
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significantly over a six-month period, consistent with improve-
ment in rating technique [48]. Audio/video recording coupled 
with external expert review of site PANSS interviews appears 
to reduce identical ratings of 30/30 PANSS items across con-
secutive visits (a putative measure of non-independent PANSS 
assessments) by over 50% [49]. Combining eCOA with audio/
video recording further reduces the frequency of scoring errors 
[50]. Audio recording is often viewed as less intrusive and more 
conducive to patient confidentiality compared to video record-
ing. However, rating scales such as the PANSS and NSA-16 have 
significant components that are evaluated visually. Thus, audio-
video recording provides a more thorough assessment than au-
dio alone and higher agreement between site and external rat-
ers [51]. Nevertheless, blinded, site-independent PANSS ratings 
derived from listening to and scoring audio recorded site-based 
interviews have high overall predictive value for matching site-
based ratings [52]. Audio recorded site-based interviews may 
have further utility in avoiding detection of “functional” treat-
ment emergent adverse events that may bias ratings [52,53]. 

With surveillance of ratings and ongoing feedback to inves-
tigators, the quality of interview data and proficiency of ratings 
were judged to be adequate or better by external reviews in the 
large majority of cases [28]. In post-hoc analyses of schizophre-
nia clinical trials comparable in design, enhanced data quality 
assurance methods such as those shown in Table 1 appear to 
be associated with fewer clinically meaningful data quality con-
cerns [54,55]. 

Patient reported outcomes, especially ecological momentary 
assessment of subject activity, are increasingly incorporated 
into outpatient schizophrenia clinical trials [56]. Quality con-
cerns also occur at a high frequency in Patient Reported Out-
comes (PRO) data. Concerning patterns can be easily detected 
in blinded electronic (ePRO) data either by visual inspection or 
programmed quality indicator alerts. Examples include implau-
sible values, repetitive responses, unexpected variability and 
unusual administration times and time stamps [57]. 

Barriers to Diversity in Clinical Trial Recruitment are Nu-
merous but can be Addressed by Multiple Means

Racial and ethnic disparities in schizophrenia and other 
clinical trial participation are well documented [58]. A recent 
survey of clinical trialists noted numerous obstacles to clinical 
trial recruitment of Underrepresented and Marginalized Groups 
(UMB), including cultural beliefs, linguistic barriers, perceived 
lack of interest and lack of information [59]. Strategies pro-
posed to improve recruitment included engagement with com-
munity leaders, targeted advertising, utilizing databases, and 
social media campaigns [59].

Machine Learning Can Identify at Risk Sites and Raters

Machine learning offers the opportunity to enhance proac-
tive identification of raters and sites at risk of developing data 
quality concerns for early remediation or limitations on enroll-
ment. The recent advances in machine learning offer an oppor-
tunity to prospectively identify raters and sites at risk of devel-
oping future data quality concerns throughout the study. It is 
however imperative that only highly accurate and clinically rel-
evant models providing actionable predictions are considered 
as the application of inaccurate or irrelevant models may result 
in data quality deterioration [60]. 

We have demonstrated successful implementation and 
12-month stability of two complex machine learning pipelines 

predicting high variability and within PANSS discrepancies [61]. 
Machine learning also offers the opportunity to seamlessly 
assess subjects’ suitability for a clinical trial or monitor rater 
performance and other, currently unforeseen, applications are 
likely to emerge as the methodologies further evolve.

Age Matters: Inclusion of Adolescent Participants in Schizo-
phrenia Trials Warrants Specialized Training, Specialized mea-
sures, and Focused Attention on Data Quality 

Along with many welcome pediatric regulatory initiatives 
are those incentivizing and at times mandating pharmaceutical 
sponsors to include patients aged 13-17 in their schizophrenia 
trials [62]. 

Schizophrenia is less common in adolescents than in adults, 
and there is often diagnostic ambiguity in the presentation and/
or reluctance on the part of practitioners to make a schizophre-
nia diagnosis even when the criteria are clearly met [63]. In 
addition to the difficulty of securing appropriately diagnosed 
patients, the relatively modest pool of investigators trained in 
child and adolescent psychiatry in the US, and even more so 
outside of the US, represents an additional challenge when de-
signing and conducting clinical trials in adolescents with schizo-
phrenia [64]. 

Another challenge comes from the measures themselves – 
such as the PANSS -- designed for adults but used ubiquitously 
as the primary efficacy measure in adolescent schizophrenia 
trials [65]. Conventions have emerged over the years for inter-
viewing the parent/caregiver, as well as the patient, on each of 
the 30 PANSS items in adolescent trials.  This is different from 
what is done in adults and adds another layer of complexity 
for investigators not experienced or skilled in working with this 
population.

In addition to the learnings relative to adult patients with 
schizophrenia, as discussed throughout this paper, are learnings 
unique to the adolescent population.

Diagnosis in Pediatric Trials: Following focused expert train-
ing on the symptomatic presentation and differential diagnostic 
considerations of the disorder, we recommend external expert 
review of diagnostic interviews and outside verification of the 
diagnostic eligibility of each selected participant.    

Efficacy Assessment in Pediatric Schizophrenia Trials: As 
true for studies with adults, we recommend external review of 
PANSS interviews for interview adequacy and scoring appropri-
ateness.  Regulators often allow an allotted number of adoles-
cents into adult trials, and it is not uncommon for sponsors to 
allow adult-trained investigators to enroll adolescents into their 
ongoing schizophrenia trials.  Investigators who have worked in 
adult studies may not adhere to the special PANSS conventions 
for adolescents and are often not versed in probing/following 
up/scoring PANSS items in the adolescent age group. Our group 
has shown there to be high variability amongst PANSS items 
when raters attempt to score standardized adolescent patients 
with schizophrenia using the PANSS [66,67].

Recent Advances in Pediatric Schizophrenia Trials

In an effort to improve signal detection and reduce burden, 
much research has been devoted to shortening the PANSS for 
specific use in the 13–17-year-old population; a 10 item psy-
chometrically derived version has been developed from a gov-
ernment funded trial of schizophrenic adolescents, and find-
ings have now been replicated in 2 large independent industry 
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sponsored pivotal trials with schizophrenia adolescents [68-70]. 

In addition, a structured interview that assists raters in ap-
propriately querying, probing, and scoring the 10 items is in 
the final stages of development, as is an eCOA version that will 
provide independent quality assurance metrics to help identify 
potential rating errors [71].

Conclusions  

Returning to the question asked earlier, “Is it worth it?”, we 
have presented a number of observations consistent with a 
qualified “yes”. That is, there appears to be a limited, but mea-
surable benefit to endpoint data quality from many of the rater 
centered procedures described. Moreover, certain putatively 
detrimental data quality indicators (e.g., erratic ratings) appear 
to be associated with increased placebo response and dimin-
ished placebo-drug separation. While these results are consis-
tent with a beneficial effect of rigorous training and data moni-
toring, interpretation is limited by the post-hoc nature of the 
analyses and the often uncontrolled or inadequately controlled 
nature of the comparisons. Among salient future directions of 
research are how much training and data quality monitoring is 
enough; the extent to which high quality data and placebo-drug 
separation at a site are state vs. trait phenomena; and how ac-
curately a site’s pattern of quality indicators in blinded data pre-
dicts drug-placebo separation. 
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