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Quality Assurance of Depression Ratings in
Psychiatric Clinical Trials
Michael T. Sapko, MD, PhD,1 Cortney Kolesar, MS,1 Ian R. Sharp, PhD,1,2 and Jonathan C. Javitt, MD, MPH1,3
Abstract:
Background: Extensive experience with antidepressant clinical trials in-
dicates that interrater reliability (IRR) must be maintained to achieve reli-
able clinical trial results. Contract research organizations have generally ac-
cepted 6 points of rating disparity between study site raters and central
“master raters” as concordant, in part because of the personnel turnover
and variability within many contract research organizations. We developed
and tested an “insourced”model using a small, dedicated team of rater pro-
gram managers (RPMs), to determine whether 3 points of disparity could
successfully be demonstrated as a feasible standard for rating concordance.
Methods: Site raters recorded and scored all Montgomery-Åsberg De-
pression Rating Scale (MADRS) interviews. Audio files were indepen-
dently reviewed and scored by RPMs within 24 to 48 hours. Concordance
was defined as the absolute difference in MADRS total score of 3 points or
less. AMADRS total score that differed by 4 or more points triggered a dis-
cussion with the site rater and additional training, as needed.
Results: In a sample of 236 ratings (58 patients), IRR between site ratings
and blinded independent RPM ratings was 94.49% (223/236). The lowest
concordance, 87.93%, occurred at visit 2, which was the baseline visit in
the clinical trial. Concordance rates at visits 3, 4, 5, and 6 were 93.75%,
96.08%, 97.30%, and 100.00%, respectively. The absolute mean difference
in MADRS rating pairs was 1.77 points (95% confidence interval:
1.58–1.95). The intraclass correlation was 0.984 and an η2 = 0.992
(F = 124.35, P < 0.0001).
Conclusions: Rigorous rater training together with real-time monitoring
of site raters by RPMs can achieve a high degree of IRR on the MADRS.

Key Words: Montgomery-Åsberg Depression Rating Scale, interrater
reliability, psychometric testing, intraclass correlation, concordance, bipolar
disorder, psychiatric clinical trial design

(J Clin Psychopharmacol 2024;00: 00–00)

C linician-administered rating scales are the standard tools for
ascertaining the primary endpoint in clinical trials of antide-

pressants and other psychiatry drugs. Signal detection in multisite
trials requires strong interrater reliability (IRR) on these instru-
ments. Poor IRR is associated with increased error variance, reduced
study power,1 and, ultimately, failed trials. Williams and Kobak cor-
rectly state “The importance of reliability of assessments in a clinical
trial cannot be overestimated.Without good interrater agreement, the
chances of detecting a difference in effect between drug and placebo
are significantly reduced.”Unfortunately, a 2020 analysis of 179 ran-
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domized controlled antidepressant trials found that only 4.5% of tri-
als reported IRR coefficients,2 indicating a widespread methodolog-
ical gap and potential source of clinical trial failure.

Poor IRR in clinician-administered rating scales has many
sources including a lack of adherence to structured and
semistructured interviews, rater scoring differences, inconsistent
interview duration, poor interview quality, and rater bias.3,4 Com-
monly used methods for establishing and maintaining strong IRR
include site-rater training, external evaluation and monitoring of
site-raters, and centralized rating. However, thewidely used indus-
try threshold of 10% disparity between study site ratings and cen-
tralized master ratings may be too lenient and may introduce ex-
cess variance by itself.

Outsourcing clinical assessments is advantageous for certain
endpoints, for example, using a central laboratory for a bioassay.
Although psychometric assessments are also routinely outsourced
to contract research organizations (CROs), this may not always be
the best choice for a clinical trial. The unique rigor required to en-
sure valid and reliable clinical scale ratings means CROsmust em-
ploy expert psychometricians. CRO raters must review site assess-
ments soon after they are completed to ensure rater quality and ac-
curacy and provide remediation in a timely manner, if needed.
Since personnel turnover at CROs may be as high as 20% per
year,5 outsourcing the day-to-day management of highly specialized
psychometric work to CROs tends to be expensive, time-consuming,
and impractical in the broader clinical operations workflow.

Rather than use master raters at a CRO, the sponsor em-
ployed expert raters with extensive experience in training, con-
ducting, and analyzing the clinician-rated scale of interest. In this
patient rating system, these rater program managers (RPMs)
worked closely with the clinical operations team to select suitable
clinical trial sites, documented site rater qualifications and train-
ing, and provided training when needed. RPMs also reviewed psy-
chometric assessments within 24 to 48 hours and provided correc-
tive feedback, as needed.

We examined the IRR concordance between site raters and
RPMs on Montgomery-Åsberg Depression Rating Scale (MADRS)
scores assessed from patients participating in the phase 2b/3 clinical trial
“NRX101 for Suicidal Treatment Resistant Bipolar Depression”
(ClinicalTrials.gov identifier: NCT03395392) to assess the efficacy
of this novel patient rating system.

METHODS

MADRS as a Clinical Trial Endpoint
The MADRS and the Hamilton Rating Scale for Depression

(HAM-D) are the 2 primary assessments used to measure depres-
sion in clinical trials. Both scales are administered by trained cli-
nicians to detect depressive symptom change. The MADRS will
often be used in conjunction with the Structured Interview Guide
for the Montgomery-Åsberg Depression Rating Scale (SIGMA).6

The MADRS has been the primary endpoint in a number clinical
trials of new drugs for treating bipolar disorder, including
lumateperone,7 olanzapine plus fluoxetine,8 cariprazine,9 quetiapine
th 2024 www.psychopharmacology.com 1
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FIGURE 1. Absolute difference between site and sponsor raters. The
dashed line indicates the cutoff between concordant and
discordant pairs of MADRS scores.
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plus lithium,10 and adjunctive lurasidone (ClinicalTrials.gov identi-
fier: NCT01284517).11

The MADRS is a 10-item, semistructured assessment with
scores ranging from 0–6 for each item where 0 represents absence
or denial of symptom and 6 represents the highest symptom sever-
ity. The 10-item MADRS/SIGMA addresses questions related to
apparent sadness, reported sadness, inner tension, reduced sleep,
reduced appetite, concentration difficulties, lassitude, inability to
feel, pessimistic thoughts, and suicidal thoughts. The MADRS
is focused onmood symptoms, whereas the HAM-Dmeasures so-
matic and behavioral symptoms, which have lower reliability.12

The MADRS also generally takes less time to administer than
the HAM-D, which reduces patient burden.

Rater Training
Raters must be certified in MADRS administration prior to

performing clinical trial assessments. Rater training and certifica-
tion is a multistep process consisting of reviewing professional
qualifications, years of clinical experience, bipolar disorder clini-
cal trial diagnostic experience, and protocol-specific scale admin-
istration, including the total number of MADRS administrations
and administrations within the past year. The Sponsor required
all clinical trial sites to ensure all raters were qualified with a min-
imum of 5 years of psychometric assessment experience in a clin-
ical trial setting. All approved raters also demonstrated prior clin-
ical trial experience with bipolar disorder patients.

Standardized training was provided for all ratings used in the
trial, including MADRS, MINI, and C-SSRS, which are used as
key primary or secondary trial endpoints. Protocol-specific MINI
training was administered via video by Dr David Sheehan, the au-
thor and publisher of the MINI. MADRS training consists of
reviewing and scoring 1 (or more) test cases and achieving a min-
imum interrater or intraclass reliability correlation coefficient (or
“IRR score”) of 0.80 or greater. IRR scores quantify the degree
of rater agreement on bipolar disorder “gold standard” training
case(s). Further, all raters were certified in the administration of
the C-SSRS by completing online training via the BlueCloud
system.

“Real-Time” Psychometric Rating Review
Three RPMs with an average of 20 years of neuropsychiatry

clinical research experience and MADRS administration (6 years
minimum) supervised and reviewed site rate assessments. An
RPM listened to digital audio recordings of the site rater's inter-
views and provided an independent assessment without knowing
the site rater's assigned score, that is, a blinded rating. The rating
review plan calls for 100% review of all MINI, MADRS, and C-
SSRS data at screening, for all new sites and new raters with a
24- to 48-hour review time. The initial plan was to randomly re-
view 50% of MADRS site ratings; however, The sponsor decided
that the veracity of the MADRS scoring required a 100% review
rate. The sponsor hired another RPM and increased the RPM re-
view rate to 100%. This process of continuous monitoring and re-
viewof concordance rates is intended to produce valid and reliable
assessments, and reduce rater inflation, drift, or fatigue over
time.13

Remediation
If the site rater and RPM's review did not meet the above

criteria for IRR, the reviewer contacted the site rater for a consul-
tation on the interview and scores. This consultation, otherwise
known as “adjudication,” provided an opportunity for the resolu-
tion of scoring discrepancies and, potentially, site rater training
or remediation. Additionally, the RPM may contact a site rater
2 www.psychopharmacology.com
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to discuss any remediation triggers, specifically observed inter-
views that led to concerns over scale administration, for example,
lack of adherence to the structured interview guide, numerous
leading questions, unusually brief interview duration, and so on.
If a lack of agreement or other issues with scale administration
were identified, the RPMs worked with the rater to remediate per-
formance by identifying specific scoring issues and reviewing
compliance to training documents and the study protocol.

Data Analysis
The clinical trial protocol and its associated informed con-

sent agreement were reviewed and approved by the central institu-
tional review board of this study, Advarra, Inc. At a clinical trial
visit, a total MADRS score was obtained from the site rater and
the sponsor rater to create a pair of ratings. If the site-rater
assigned MADRS score was within 3 points higher or lower, that
is, absolute difference, than the sponsor-rater assigned score, it
was deemed concordant. If the pair of MADRS scores differed
by 4 points or more, it was considered discordant. The concor-
dance rate was calculated as the total number of subjects in con-
cordance by the number of subjects assessed multiplied by 100.
To test for systematic differences between site raters and RPMs,
both themagnitude and the direction of differencewere calculated,
that is, the site rater score higher or lower than the RPM. Skewness
was tested using theMS Excel SKEW command. Intraclass corre-
lation (correlation for unordered pairs; VassarStats) was calculated
to assess the absolute correlation between the raters within the
same patient population.14 A 1-way analysis of variance for inde-
pendent samples was used to determine a P value.

RESULTS
Fifty-eight patients received at least 1 pair of independently

assessed MADRS scores, 1 by the rater at a clinical trial site and
1 by the RPM. A total of 236 pairs of MADRS assessments were
conducted. The absolute difference between the site rater and the
RPM MADRS scores is shown in Figure 1. Overall concordance
between site raters (n = 23) and RPMs was 4.49%. The percent-
ages in the abstract and discussion are correct.%. Thirteen of the
236 assessment pairs were discordant, that is, the MADRS scores
differed by 4 points or more between the site rate and the RPM. Of
the 223 concordant pairs, 39 pairs had identical scores, 72 pairs
differed by 1 point, 68 pairs differed by 2 points, and 46 pairs dif-
fered by 3 points (range 0 to 9). The 13 discordant pairs occurred
across 9 clinical trial sites. The lowest concordance, 87.93%,
© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 1. Relation of Site Rater to Rater Program Manager MADRS Scores

Site Rater < RPM Site Rater = RPM Site Rater > RPM Skewness

All visits 64 39 133 0.378
Visit 2 (baseline) 13 6 39 0.888
Visit 3 15 9 24 0.073
Visit 4 15 10 26 −0.285
Visit 5 10 5 22 0.348
Visit 6 (end of treatment) 11 9 22 −0.342
MADRS ≥30 31 10 60 0.559
MADRS <30 33 29 73 0.047
MADRS <20 20 23 45 0.358
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occurred at visit 2, which was the baseline visit in the clinical trial.
Concordance rates at visits 3, 4, 5, and 6 were 93.75%, 96.08%,
97.30%, and 100.00%, respectively. The absolute mean difference
inMADRS rating pairs was 1.77 points (95% confidence interval:
1.58–1.95). The intraclass correlation was 0.984 and an
η2 = 0.992 (F = 124.35, P < 0.0001).

To determine whether the site raters were consistently higher
or lower than sponsor raters, we examined the relative difference
between the ratings and assessed skewness. Skewness across all
visits was 0.378 (Table 1). A score between −0.5 and 0.5 is consid-
ered symmetric. Skewness at visits 2, 3, 4, 5, and 6 were 0.888,
0.073, −0.285, 0.348, and −0.342, respectively. Skewness of site
rater scores when RPM-scored MADRS was ≥30, <30, and <20
was 0.559, 0.047, and 0.358, respectively.

Concordance rates byMARDS item, by site, and by site rater
are provided in Tables S1, S2, and S3 (Supplemental Digital Con-
tent, SDC 1: http://links.lww.com/JCP/A933), respectively.
DISCUSSION
The goal of the current study was to evaluate a novel “in-

sourced” patient rating system in a phase 2 clinical trial of bipolar
disorder patients with subacute suicidal ideation and behavior.
The high IRR observed in this trial, specifically 94.49%, suggests
that an “insourced” psychometric review is an effective option in
CNS clinical trials. This result, to our knowledge, provides first
evidence that this method is practical and implementable with
complex psychiatric patients with bipolar depression and subacute
suicidal ideation or behavior. This result also replicates and ex-
tends the findings of Targum and Catania,15 who examined con-
cordance between site and site-independent raters using digital au-
dio recording of 3736 MADRS interviews. They report concor-
dance rates between 89.5% and 95.8% with lower concordance
occurring during earlier visits and higher concordance occurring
at later visits. The average concordance across all visits was
93.7%. However, Targum and Catania15 defined discordance as
a deviation of greater than 6 points on the MADRS, which was
equal to 1 standard deviation of the mean total MADRS score.
Our method used a more rigorous cutoff of 3 points to achieve a
similar concordance rate of 93.7%. If we were to apply 6 points
as the discordant cutoff in our dataset, 6 discordant pairs would
have occurred out of 236 assessments, yielding a 97.46% concor-
dance rate. Importantly, we did not include screening visits in this
analysis; screening visit MADRS data are used to confirm partic-
ipant inclusion by study protocol, not IRR scores. However, Tar-
gum and Catania report the highest discordance rates in screening
visits (11.5%). In a separate article, Targum et al16 report a concor-
dance rate of 93.8% between site and site-independent raters;
however, the discordance cutoff score was 6 or more points on
© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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the total MADRS score.16 The intraclass correlation for our
dataset was also very high, consistent with or exceeding results
published in similar studies.17

Targum and Catania15 reported that, for MADRS scores
equal to or greater than 30, site raters tend to assign higher (more
severe) scores than site-independent raters. The converse is true
for MADRS scores less than 20 according to their analysis. We
found that the site scores were higher than RPM scores whether
the RPM-assigned MADRS score was greater than 30, 30 or less,
or less than 20. Like Targum and Catania, we also found the larg-
est magnitude of “score inflation” for MADRS scores greater than
30 (skewness = 0.577).

When examining interview length, Targum and Catania also
noted in previous research that MADRS interviews less than or
equal to 12minuteswere associatedwith significantly higher rates
of scoring discordance. Anecdotally, our reviewers noticed an in-
verse correlation between interview length and the magnitude of
score discrepancy with considerable decreases in quality when in-
terviews were less than approximately 10 minutes. It has also been
suggested that site raters may consciously or unconsciously ascer-
tain worse scores at the initial visit to assure trial entry of
subjects.18,19 This tendency introduces a near-certainty of a high
placebo effect as patients will quickly regress to the mean on
postrandomization visits. We found some evidence to support this
assertion in our dataset. The distribution across all visits and at each
visit except for visit 2 had a normal distribution. The MADRS rat-
ings at visit 2 were slightly skewed (skewness = 0.888) such that the
site raters' MADRS scores were higher than those of the RPMs.

The lowest concordance between rater pairs occurred at visit
2 and steadily improved across visits with perfect concordance oc-
curring at visit 6. This is likely because the ratings were reviewed
by the RPMwithin 24 to 48 hours after completion at the site. If a
large discrepancy was noted, the RPM contacted the site to discuss
and adjudicate the discrepancy and perform additional training, if
needed. This adjudication and retraining likely led to better con-
cordance at later visits. Furthermore, the concordance rates we re-
port are likely better than they would have been if no adjudication
took place.

“Insourcing” clinical endpoint ratings is an innovative
method that may centralize, de-risk, and optimize clinical trial
endpoint validity and reliability across multiple raters and sites.
This approach to psychometric rating differs from most psychiat-
ric clinical trials, which outsource assessment monitoring to spe-
cialized CROs. Our insourcing model is predicated on continuous
review by sponsor RPMs who have extensive neuropsychiatry
clinical trial experience and who provided frequent and direct con-
tact with site raters and study coordinators. RPMs reviewed all
screening, baseline, and subsequent visits to monitor and resolve
any source of potential measurement error, specifically, poor
www.psychopharmacology.com 3
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IRR, poor interview quality, or rater bias, as defined by Kobak
et al.4 “Real-time” data review by RPMs typically occurs with
24–48 hours of the site assessment, so that site raters can receive
timely feedback on the quality of their interviews and assess-
ments, if needed.

In our experience, outsourced rating services require at least a
week to evaluate and report IRR data, by which time the trial partic-
ipant may bewell along the treatment protocol. Further, the insourced
method streamlines and optimizes operational infrastructure with re-
spect to having a smaller, more agile, and cost-effective team.

This novel “real-time” review approach works best with a limited
number of high-performing clinical trial sites. The clinical trial sites
were selected, among other things, for rater experience, particularly re-
garding MADRS administration. Concordance rates were high be-
cause, at least in part, the sponsor selected sites with experienced site
raters (minimum 5 years of experience) who were willing to engage
in initial and ongoing training during the trial, if needed. Future studies
will determine how well this approach can scale for larger trials. A
study with more sites and a larger number of participants would likely
require more than the 3 site rater managers to ensure 100% assessment
review at all sites. The clinical trial fromwhich these concordance data
were collected comprised 12 sites with a target enrollment of 74 partic-
ipants, which is the typical size of a phase 2 trial. Thus, the patient rat-
ing system is likely applicable and generalizable to most phase 2 and
smaller phase 3 psychiatric trials.

In conclusion, the current results support the use of an
insourced model and the importance of increased transparency
with respect to reporting IRR reliability data, particularly primary
efficacy endpoints,2 in neuropsychiatry trials. Defining minimally
acceptable concordance for clinical trial endpoints a priori and
publishing the IRR results with clinical trial data would consider-
ably increase the transparency and generalizability of findings
across neuropsychiatry trials. Insourcing increases operational ef-
ficiency in screening complex psychiatric patients for clinical trial
inclusion and standardizes the data management and review for
subsequent trial visits. This method was particularly well suited
for endpoint adjudication in the broader context of a phase 2 clin-
ical trial running across 10–14 sites. Future studies will demon-
strate the utility of this model in larger, pivotal phase 3 clinical tri-
als with a greater number of sites and participants. Finally, we call
upon clinical trial sponsors and CROs to track and publish IRR
along with psychiatric clinical trial results.
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