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Abstract
Background—It has been suggested that clinician-rated scales and self-report questionnaires
may be interchangeable in the measurement of depression severity, but it has not been tested
whether clinically significant information is lost when assessment is restricted to either clinician-
rated or self-report instruments. The aim of this study is to test whether self-report provides
information relevant to short-term treatment outcomes that is not captured by clinician-rating and
vice versa.

Methods—In genome-based drugs for depression (GENDEP), 811 patients with major
depressive disorder treated with escitalopram or nortriptyline were assessed with the clinician-
rated Montgomery–Åsberg Depression Rating Scale (MADRS), Hamilton Rating Scale for
Depression (HRSD), and the self-report Beck Depression Inventory (BDI). In sequenced treatment
alternatives to relieve depression (STAR*D), 4,041 patients treated with citalopram were assessed
with the clinician-rated and self-report versions of the Quick Inventory of Depressive
Symptomatology (QIDS-C and QIDS-SR) in addition to HRSD.
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Results—In GENDEP, baseline BDI significantly predicted outcome on MADRS/HRSD after
adjusting for baseline MADRS/HRSD, explaining additional 3 to 4% of variation in the clinician-
rated outcomes (both P < .001). Likewise, each clinician-rated scale significantly predicted
outcome on BDI after adjusting for baseline BDI and explained additional 1% of variance in the
self-reported outcome (both P < .001). The results were confirmed in STAR*D, where self-report
and clinician-rated versions of the same instrument each uniquely contributed to the prediction of
treatment outcome.

Conclusion—Complete assessment of depression should include both clinician-rated scales and
self-reported measures.
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INTRODUCTION
Current guidelines for major depressive disorder (MDD) recommend measurement-based
care with routine assessment of depression severity guiding treatment options.[1–4] The
implementation of these recommendations requires an informed debate on how depression
severity should be measured.[5,6] Potentially, the most important distinction is between
clinician rating and self-report questionnaires.[7]

In most clinical trials, especially those of pharmacotherapy, depression severity has been
assessed by trained clinicians using depression-rating scales, such as the Hamilton Rating
Scale for Depression (HRSD) or the Montgomery–Åsberg Depression Rating Scale
(MADRS). Current treatment guidelines and antidepressants drug licenses are largely based
on treatment efficacy measured with these scales. However, use of clinician-rated scales in
routine clinical practice is costly and puts additional requirements on clinicians' training and
consultation times. It has therefore been suggested that cheaper self-report instruments may
replace clinician-rating scales in routine practice.[8–10] Self-report instruments have a long
tradition, especially in psychotherapy research, with the Beck Depression Inventory (BDI)
being the most widely used questionnaire.[11–13] However, the BDI differs from clinician-
rated scales not just in the mode of administration, but also in terms of what symptoms are
assessed. This has prompted the development of parallel self-report and clinician-rated
scales with matching content to facilitate the translation of evidence between research
studies and clinical practice.[9,14,15]

The moderate-to-strong correlations between clinician-rated scales and self-report
questionnaires suggest that the two modes of measuring depression may indeed be
interchangeable.[9] However, it has not been tested whether clinically significant
information is lost when assessment is restricted to either clinician rating or self-report. The
agreement between self-reported and clinician-rated measures of depression severity is far
from perfect.[6,16–23] Although some of the differences may be due to variation in scale
content, significant discrepancies between self-report and clinician-rated versions of the
same scale suggest that other factors play a role.[9,24,25] The most important question is
whether the information that is uniquely captured by self-report or by clinician rating is
clinically relevant. It is possible that the discrepancy between self-report and clinician rating
is due to measurement error and therefore is inconsequential. The alternative possibility is
that clinician rating obtains unique information that is not accessible by self-report or vice
versa. Differences in treatment effect sizes[26,27] and systematic relationship of self–
clinician discrepancies with personality factors[25,28] and with treatment outcome[29] suggest
that the latter may be the case.
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The present study aims to test the hypotheses that clinician-rated scales provide clinically
relevant information that is not captured by self-report questionnaires, and that self-report
questionnaires obtain clinically important information that is not accessible through
clinician-rating. Since the outcome of treatment in terms of symptom reduction and
remission is the most clinically meaningful validator, clinical relevance is assessed as
prediction of outcome of up to 12 weeks of treatment with antidepressants in two large
clinical trials. One of these studies includes the three most widely used scales: the HRSD,
MADRS, and BDI. The other study included clinician-rated and self-report versions of the
same scale, thus offering an opportunity to distinguish the effect of rater from scale content.

METHODS
We tested whether self-report and clinician-rated scales uniquely predict outcomes in two
large clinical trials of antidepressant treatment for MDD, in which participants were
assessed with multiple self-report and clinician-rated measures of depression severity at
pretreatment baseline, during and after treatment with antidepressant drugs. Jointly, the two
studies allowed the exploration and comparison of the commonly used outcome scales.

CLINICIAN-RATED MEASURES OF DEPRESSION SEVERITY
The 17-item Hamilton Rating Scale for Depression (HRSD) is a clinician-rated scale
designed to measure the severity of illness in patients diagnosed with a depressive
disorder.[30] The 17 items assess mood, guilt, suicidal thoughts, early insomnia, middle
insomnia, late insomnia, activity, psychomotor retardation, agitation, psychic anxiety,
somatic anxiety, appetite, fatigue, libido, hypochondriasis, weight loss, and insight. Nine
items are scored on a 5-point (0 to 4) ordinal scale and eight items are scored on a 3-point
(0, 1, 2) scale. A total score is calculated as sum of the 17 items and can range from 0 to 52.
Higher scores reflect more severe depression. The relatively large number of items assessing
sleep, appetite, weight loss, libido, and fatigue mean that somatic and neurovegetative
symptoms contribute disproportionately to the total score.[20,22] HRSD is the most widely
used depression rating scale. It has overall acceptable reliability, although several of its
items are unreliable and add little to the measurement of depression severity.[31,32]

The Montgomery–Åsberg Depression Rating Scale (MADRS) is a 10-item clinician-rated
scale assessing symptoms of depression that were selected to be responsive to treatment.[33]

Sad mood is assessed by two items that capture the observer perspective and reported
subjective experience, respectively. The other eight items assess tension, sleep, appetite,
concentration, lassitude (activity), inability to feel (anhedonia), pessimism, and suicidal
thoughts. Each item is rated on a 7-point (0 to 6) ordinal scale. A total score is computed as
the sum of the 10 items and can range from 0 to 60. Higher scores reflect more severe
depression. MADRS has been found to be internally consistent and to discriminate levels of
depression severity more accurately than HRSD and other rating scales.[20,34,35]

The 16-item Quick Inventory of Depressive Symptomatology (QIDS) assesses the nine
symptoms diagnostic of depressive episode according to the Diagnostic and Statistical
Manual, fourth edition (DSM-IV)[36] sad mood, interest/anhedonia, energy/fatigue,
concentration, outlook on self, suicidal thoughts, psychomotor retardation/agitation, sleep,
and appetite. The clinician-rated version (QIDS-C) is rated by a trained clinical interviewer.
The 16 items are scores on 4-point (0 to 3) ordinal scale. The QIDS total score includes only
the highest scored item among the four items assessing sleep, the highest scored item of the
four items assessing appetite and weight change, and the highest scored item of the two
items assessing psychomotor retardation and agitation. As a result, the total QIDS score is
calculated as a sum of nine items, one for each DSM-IV symptom, and ranges from 0 to 27.
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Higher scores describe more severe depression. QIDS-C has good psychometric properties
in clinical populations and concurrent validity with established depression rating scales.[9,37]

SELF-REPORT MEASURES OF DEPRESSION SEVERITY
The 21-item Beck Depression Inventory (BDI) was developed by J. Erbaugh based on
records of statements made by individuals with depressive disorders during
psychotherapeutic sessions.[11] Its 21-items assess all DSM-IV diagnostic symptoms of
depression and additional symptoms (e.g. irritability). A large proportion of BDI items focus
on the cognitive symptoms of depression, such as self-esteem, guilt, feeling disappointed in
oneself, feeling of being punished, and pessimism. As a result, cognitive symptoms of
depression contribute disproportionately to the BDI score.[20] Each item is composed of four
first-person statements graded by the degree of depression severity it typically represents
and rated on a 4-point ordinal scale (0 to 3). BDI was originally designed to be read out to
the patient by an interviewer, but has commonly been used as self-report questionnaire for
literate patients. The total BDI score is calculated by summing the 21 items and can range
from 0 to 63. BDI has good psychometric properties with acceptable internal consistency
and moderate concurrent validity.[15,20,23,38]

The Quick Inventory of Depressive Symptomatology Self-Report (QIDS-SR) is the self-
report version of QIDS-C with identical item content and scoring. It assesses the nine
diagnostic symptoms of depression according to DSM-IV, has a total scores range from 0 to
27 (higher scores indicate more severe depression) and good psychometric properties.[9,39]

TREATMENT STUDIES AND SAMPLES
The Genome-based Drugs for Depression (GENDEP) study is a European multicenter open-
label part-randomized clinical and pharmacogenetic study. GENDEP recruited 811
treatment-seeking men and women with MDD diagnosed in a semistructured interview.[40]

They were treated with protocol-guided flexible doses of escitalopram (10 to 30 mg daily) or
nortriptyline (50 to 200 mg daily) for 12 weeks. Participants were assessed at pretreatment
baseline and each treatment week with two clinician rated scales and one self-report
questionnaire.[20,41] MADRS and HRSD were administered by psychiatrists and
psychologists trained to achieve high interrater reliability.[20] BDI was completed by the
participants. Participants treated by the two antidepressants achieved a similar level of
improvement on the three outcome measures.[41] The GENDEP sample is described in Table
1 and further details are available in previous publications.[41–44] GENDEP was approved
by ethics boards in all centers. All participants provided a written informed consent.
GENDEP is registered at EudraCT (No.2004-001723-38, http://eudract.emea.europa.eu) and
ISRCTN (No. 03693000, http://www.controlled-trials.com).

The Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study
—The primary purpose of STAR*D was to determine which treatments work best if the first
antidepressant treatment does not produce remission. STAR*D included 4,041 treatment-
seeking adult outpatients with DSM-IV nonpsychotic major depression, recruited in 31
centers in the United States. The treatment included protocol-guided citalopram 20 to 60 mg
daily.[45] The assessment of depression severity comes from three sources: (1) the
participants completed QIDS-SR at every treatment visit (baseline and follow-up every 2
weeks); (2) the treating clinician administered the QIDS-C at every treatment visit (baseline
and follow-up visits every 2 weeks) based on a face-to-face interview; (3) an independent
research outcome assessor (ROA) administered HRSD in telephone interviews at baseline
and at study/level exit (end of treatment). This study uses 3,637 subjects with at least one
postbaseline measurement during citalopram treatment (level 1) on any of the three outcome
measures from the limited access data set (version no. 2) distributed by the National
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Institutes of Health (NIH). The numbers of subjects available for analyses differ depending
on which outcome measure was used: valid postbaseline HRSD was available for 2,796
(69.2%), QIDS-C for 3,630 (89.8%), and QIDS-SR for 3,607 (89.3%) subjects. The
STAR*D sample is described in Table 1 and further details are available elsewhere.[45,46]

The study was approved by institutional ethics review boards in participating centers. All
participants provided a written consent after the procedures were explained. STAR*D is
registered at ClinicalTrials.gov (NCT00021528).

STATISTICAL ANALYSIS
In each study, we used three different depression severity measures as predictors and
outcomes. In GENDEP, we used clinician-rated MADRS and HRSD and self-report BDI. In
STAR*D, we used clinician rated QIDS-C, self-report QIDS-SR, and ROA-rated HRSD. To
use all available information and account for missing data and repeated measurements
within individual, we used mixed-effect linear regression for hypothesis testing.[41,47,48] To
test the hypothesis that one type of measurement contributes unique information to the
prognosis that is not contained in the other type of measurement, we always corrected for
the baseline score on the measure that was used as the outcome. For example, when we
tested whether baseline BDI predicted outcome as measured on the MADRS, we included
baseline MADRS score as a covariate. Consequently, all reported results reflect the unique
contribution of one scale over and above the baseline measure of depression severity on
another scale (the one used as the outcome measure). In addition, all regression models
corrected for age, sex, and center of recruitment. To correct for the number of independent
tests (six in each study), we consider findings with a P < .0083 (.05/6) to be statistically
significant.

To quantify the strength of each prediction, we also calculated percentage variance
explained as the r2 in a simple linear regression using the residual of the exit score (or its
best unbiased linear estimate in case of missing values) adjusted for baseline score on the
same depression measure, age, sex, and center of recruitment as the outcome (dependent)
variable and the score on another measure of depression as the only predictor.

RESULTS
RELATIONSHIP BETWEEN RATING SCALES AT BASELINE

In GENDEP, the three scales were strongly correlated at baseline and on study exit (Table
2). At 0.77 (baseline) and 0.94 (exit), the correlation between the two clinician-rated scales
was stronger than the correlation of either with the self-report BDI.

Likewise, in STAR*D, the three depression rating scales were strongly correlated at baseline
and on study exit (Table 3). At 0.69 (baseline) and 0.90 (exit), the correlation between the
two versions of QIDS was stronger than the correlations of either with the ROA-rated
HRSD.

PREDICTION OF OUTCOMES IN GENDEP
The results of linear mixed-effect model prediction in the GENDEP sample are given in
Table 4. Each model includes the baseline score on the outcome measure as a covariate, so
that only the unique contribution of the predictor is tested.

Baseline BDI significantly and strongly predicted outcome on MADRS even after adjusting
for baseline MADRS score and explained an additional 3% of variation in the clinician-rated
outcome (Table 4). Baseline BDI also strongly predicted outcome on HRSD even after
adjusting for baseline HRSD score and explained an additional 4% of variation in the
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clinician-rated outcome (Table 4). MADRS and HRSD also predicted outcomes on the other
clinician-rated scale, albeit with significantly smaller effect size (both estimates below the
95% confidence interval of the prediction by BDI, Table 4).

Both MADRS and HRSD significantly predicted outcome on the BDI after adjusting for the
baseline BDI score and explained an additional 1% of variation in the self-reported outcome
over and above the baseline BDI score (Table 4).

Overall, the results were similar for the two treatment arms and there was no significant
predictor-by-drug interaction.

PREDICTION OF OUTCOMES IN STAR*D
The results of linear mixed-effect model prediction in STAR*D are given in Table 5. Each
model includes the baseline score on the outcome measure as a covariate, so that only the
unique contribution of the tested predictor is tested.

We first examined the relative contribution of the self-report and clinician-rated versions of
QIDS. Baseline self-report QIDS-SR significantly predicted outcome on the clinician-rated
QIDS-C even after adjusting for baseline QIDS-C and explained an additional 1.3% of
variance in the clinician-rated outcome (Table 5). Conversely, baseline clinician-rated
QIDS-C predicted outcome on QIDS-SR after adjusting for baseline QIDS-SR and
explained an additional 0.3% of variation in the self-reported outcome.

We next considered the HRSD rated by the ROAs. The baseline ROA-rated HRSD
significantly and strongly predicted outcomes measured by the clinician-rated and self-
report scales and explained around 2% of variation in these outcomes (Table 5).

DISCUSSION
Equivalence of self-reported questionnaires and clinician-rated scales would be convenient,
since it would allow efficient translation of evidence on efficacy into routine measurement-
based care. The present study results demonstrate that self-reported and clinician-rated
outcomes are not equivalent. Self-report and clinician rating each provide unique
information that is relevant to clinical prognosis.

It has been debated whether clinician-led assessment or self-report should be primary in the
assessment of treatment outcome and efficacy.[7,27] In both GEN-DEP and STAR*D, self-
report scores contributed more to the prediction of outcomes on clinician-rated instruments
and clinician assessment contributed relatively less to the prediction of outcome on self-
reported scales. This suggests that self-report measures are preferable to clinician's rating if
only one can be used. This finding supports the current trend toward using self-report
instruments in clinical practice, primarily motivated by the fact that routine uptake of
clinician-rated scales is impractical.[49] However, we also demonstrate that clinician-rated
scales contain unique information that is not captured with self-report and is prognostically
relevant. Therefore, in academic specialist settings, clinician-rated scales should be
combined with self-report instrument to provide an accurate assessment since each
assessment modality provides unique nonredundant information that complements the other
in predicting treatment outcomes.

It has been shown that depressive symptoms can be separated into several dimensions[20]

that differ in their response to treatments[41] and differentially predict outcomes.[50]

Therefore, one reason why self-report instruments might contribute information that is
different from clinician-rated scales is because they differ in their content and the relative
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weighting of different symptom dimensions. For example, the cognitive symptom dimension
that disproportionately contributes to the BDI has been shown to strongly predict outcome of
antidepressant treatment[50] and this is likely to contribute to the prediction of outcome by
BDI. However, the results from the STAR*D study show that even self-report and clinician-
rated versions of the same instrument uniquely contribute to the prediction of treatment
outcome, suggesting that content differences do not entirely account for the prediction of
outcome. Therefore, in agreement with previous proposals,[7,17] we conclude that self-
reported instruments and clinician-rated scales have complementary roles in the assessment
of patients with MDD.

Although not directly relevant to our hypotheses, an additional unexpected finding of the
present study deserves comment. In STAR*D, ratings by the independent ROAs strongly
contributed to the prediction of outcomes on both self-report and clinician-rated measures. A
post hoc examination of this result suggests that the structured telephone-based ROA rating
represents a modality of assessment that differs from both clinician-rating based on
unstructured clinical interview and self-report. Specifically, we found that a longer version
of the Inventory of Depressive Symptomatology (IDS-30) rated by the ROA, was highly
correlated with the HRSD, which was rated in the same telephone interview (r = .89), and
less strongly related with the structurally more similar QIDS-C (r = .58) and QIDS-SR (r = .
64) even when these were rated within a day of the ROA-interview. Surprisingly, the ROA-
rated outcomes were somewhat closer to self-report than to clinician rating. This may be
because they were rated in a telephone interview without access to the visual assessment or
because they were performed by raters that were trained to perform a more structured type
of interview. This may explain why ROA-rated HRSD contributed more to the prediction of
clinician-rated than to self-reported outcomes. A similar pattern of findings was obtained for
the ROA-rated IDS-30 (data available on request).

The present results should be interpreted with respect to several limitations. First, none of
the studies were designed to test the hypotheses addressed in this article. The concordant
results in the two samples with complementary methodological strengths and limitations
present a relatively strong evidence to support the main result. Second, the present study is
limited to the outcomes of pharmacological treatments for MDD. The relative contribution
of self-report and clinician-rated outcomes to the naturalistic course of depression and to the
specific response to antidepressants remains to be explored in routine outcome monitoring
and placebo-controlled studies. The relevance of self-report and clinician-rated scales to
outcomes of psychological treatment will also require a separate study.

With these limitations in mind, we conclude that clinician-rated and self-report measured of
depression severity provide nonredundant information, which is relevant to clinical
prognosis of antidepressant treatment. The most accurate prediction of outcome is achieved
when both clinician assessment and self-rating are available.
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TABLE 1

Description of GENDEP and STAR*D samples

GENDEP STAR*D (level 1)

n % n %

Number of subject recruited 811 100 4041 100

Number of subject with valid outcome 789 97 3637 90

Female 514 63 2532 63

Married/cohabiting 468 58 2372 59

Employed 422 52 2545 63

Recurrent depression 486 60 3054 76

Caucasian 811 100 3177 79

Treatment

 Citalopram 4041 100

 Escitalopram 457 56

 Nortriptyline 354 44

Mean SD Mean SD

Age 42.5 11.8 41.2 13.2

Depression severity at baseline

 Clinician-rated scales

  MADRS 28.8 6.7

  HRSD 21.7 5.3 19.8 6.5

  QIDS-C 16.4 3.4

 Self-rated scales

  BDI 28.0 9.7

  QIDS-SR 15.4 4.3
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TABLE 2

Correlations between depression rating scales in GENDEP at study entry (baseline) and study exit (last valid
score within the 12 weeks of treatment)

Baseline scores Exit scores

MADRS HRSD BDI MADRS HRSD BDI

Baseline MADRS 1.00

HRSD 0.77 1.00

BDI 0.58 0.48 1.00

Exit MADRS 0.39 0.39 0.36 1.00

HRSD 0.35 0.40 0.34 0.94 1.00

BDI 0.37 0.33 0.54 0.85 0.84 1.00
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TABLE 3

Correlation of depression rating scales in STAR*D at study entry (baseline) and study exit (last valid score
within the 12 weeks of treatment)

Baseline scores Exit scores

Baseline QIDS-C HRSD QIDS-SR QIDS-C HRSD QIDS-SR

QIDS-C 1.00

HRSD 0.53 1.00

QIDS-SR 0.69 0.57 1.00

Exit QIDS-C 0.33 0.34 0.33 1.00

HRSD 0.30 0.45 0.34 0.86 1.00

QIDS-SR 0.32 0.33 0.37 0.90 0.85 1.00
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TABLE 4

Prediction of outcome by clinician-rated and self-report scales in GENDEP. P-vaLues significant after
correction for multiple comparisons (P < 0.0083) are in bold

Predictor Beta (95% CI) P r 2

Outcome: MADRS

 HRSD 0.09 (0.01, 0.15) 0.0173 0.1%

 BDI 0.20 (0.14, 0.24) 3.0 × 10−15 3.1%

Outcome: HRSD

 MADRS 0.13 (0.06, 0.19) 0.0001 0.6%

 BDI 0.20 (0.14, 0.23) 3.2 × 10−16 4.1%

Outcome: BDI

 MADRS 0.11 (0.06, 0.16) 4.4 × 10−05 1.1%

 HRSD 0.09 (0.04, 0.14) 0.0007 0.9%
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TABLE 5

Prediction of outcome by clinician-rated and self-report scales in STAR*D. P-values significant after
correction for multiple comparisons (P < .0083) are in bold

Predictor Beta (95% CI) P r 2

Outcome: QIDS-C

 HRSD 0.34 (0.30, 0.38) 2.00 × 10−57 2.5%

 QIDS-SR 0.33 (0.28, 0.38) 9.07 × 10−39 1.3%

Outcome: HRSD

 QIDS-C 0.71 (0.38, 1.04) 2.21 × 10−05 0.4%

 QIDS-SR 0.88 (0.55, 1.21) 1.82 × 10−07 0.9%

Outcome: QIDS-SR

 QIDS-C 0.15 (0.10, 0.19) 1.5 × 10−11 0.3%

 HRSD 0.27 (0.23, 0.30) 5.58 × 10−49 1.9%
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