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Abstract
Background—The ability to convert total scores from one scale to another facilitates the
interpretation of research findings and facilitates the use of systematic measurement in clinical
practice.

Methods—Item Response Theory methods were used to convert total scores between the 16-item
Quick Inventory of Depressive Symptomatology (QIDS-SR16) and the Montgomery Asberg
Depression Rating Scale (MADRS) total scores. Data were obtained from a sample of 233 outpatients
with highly treatment-resistant, nonpsychotic major depressive episodes participating in a one-year
open label study of vagus nerve stimulation to augment psychotropic medication treatment.

Results—MADRS total scores averaged 31.9 (SD=6.7) at baseline and 21.9 (SD=11.0) at one year.
QIDS-SR16 total scores averaged 17.6 (SD=3.6) at baseline and 12.5 (SD=5.8) at one year. Based
on one-year data (or exit if the patient did not complete one year), corresponding QIDS-SR16 and
MADRS total scores were presented for each possible QIDS-SR16 and MADRS total score. A QIDS-
SR16 total score of 5 was comparable to a MADRS total score of 7 or 8 (7.5).

Limitation—The degree to which these results generalize to less treatment-resistant samples is
unknown.

Conclusion—The conversion of QIDS-SR16 and MADRS total scores provides a basis for
clinicians who wish to use the QIDS-SR16 to understand what MADRS total scores reported in
clinical trials approximate QIDS-SR16 total scores obtained with their patients.
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INTRODUCTION
Several depression rating scales are presently in use both in clinical research and in the
management of patients with depression. The interpretation of research findings and individual
patient level assessments based on these rating scales would be facilitated by the ability to
convert total scores on one scale to total scores on other scales. For example, published findings
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with a clinician rated scale could be converted into results based on a patient self-rated scale.
Also, threshold total scores for remission, and mild, moderate, and severe depression for one
scale could be identified by reference to corresponding thresholds for another scale.

This report uses item response theory (IRT) methods (Orlando et al., 2000) on a sample of 233
treatment-resistant depressed outpatients to equate a relatively new, but increasingly used, brief
16-item self-report — the Quick Inventory of Depressive Symptomatology–Self-Report
(QIDS-SR16) (Rush et al., 2003;Trivedi et al., 2004) — to a more widely used clinician rating
scale, the Montgomery Asberg Depression Rating Scale (MADRS) (Montgomery and Asberg,
1979).

METHODS
Study

Data were obtained from a study of vagus nerve stimulation as a treatment for depression used
in addition to ongoing medication regimens (Rush et al., 2005b). Data were obtained at one
year (or the date closest to one year) following study initiation. At one year the study was open
label with raters unblinded to treatment. Patients with no post-baseline data were excluded.
Study participants were adult outpatients (18–75 years old) with highly treatment-resistant,
nonpsychotic major depressive episodes (MDEs). Diagnoses of depression were determined
using the Structured Clinical Interview for DSM-IV (SCID) (First et al., 1994). Data were
supplied by Cyberonics, Inc. and analyzed by the first author (TC).

Scales
The 16-item Quick Inventory of Depressive Symptomatology (QIDS) assesses the nine DSM-
IV criteria symptom domains: sad mood, concentration, self-outlook, suicidal ideation,
involvement, energy/fatigability, sleep disturbance (4 items: initial, middle, late insomnia, and
hypersomnia), appetite/weight increase/decrease (4 items), and psychomotor agitation/
retardation (2 items) (Rush et al., 2003;Trivedi et al., 2004). Both self-report (QIDS-SR16) and
clinician versions (QIDS-C16) are available using identical items (www.ids-qids.org). The
psychometric properties of these brief scales have been extensively evaluated (Rush et al.,
2003;Trivedi et al., 2004;Rush et al., 2005a) and IRT analyses have reported tables by which
to convert total scores on the QIDS to total scores on several versions of the Hamilton Rating
Scale for Depression (HRSD) (Hamilton 1960,1967). The 10-item clinician rated Montgomery
Asberg Depression Rating Scale (MADRS) assesses most but not all of the DSM-IV criterion
symptoms (Montgomery and Asberg, 1979). The MADRS has very good psychometric
properties (Khan et al., 2002;Galinowski and Lehert, 1995) and is widely used in clinical trials
both in Europe and the United States.

Statistical Methods
Samejima’s graded IRT model (Samejima, 1997) item parameters were estimated for each item
of the QIDS-SR16 and MADRS and then used to generate an IRT score for each possible total
score on each measure according to the procedure of Orlando et al. (2000) (and associated
software). The IRT score, usually called theta, is a unitless measure of depression commonly
scaled to have mean 0 and a standard deviation of 1. Finally, total scores were equated by
matching the corresponding IRT scores. When an exact match between IRT scores was not
available, best judgment was used to equate the scales taking into account the matching of total
scores immediately above and below the total score in question.

The unidimensionality assumption of the IRT approach was assessed using parallel analysis
(Humphreys and Montanelli, 1975) to infer the number of factors. This is a more recently
developed alternative to the traditional eigenvalue greater than one criterion. In parallel
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analysis, instead of choosing factors with eigenvalues greater than one, factors are chosen with
eigenvalues greater than would be expected to arise by change alone. Specifically, principal
component eigenvalues from the real data are compared to eigenvalues from simulated datasets
with the same number of observations and items as the real data and where correlations between
all items are expected to be zero. A total of 1000 such simulated datasets were generated. The
dimensionality is defined as the number of principal components whose real data eigenvalues
exceed the average of the simulated data eigenvalues.

RESULTS
Sample Characteristics

Most patients in this study were diagnosed with nonpsychotic major depressive disorder:
208/233 (89.3%) patients. However, 25/233 (10.7%) were in a depressed phase of bipolar I
(n=12) or bipolar II (n=13) disorder. Altogether, 62.2% (145/233) were female and 96.6% were
Caucasian with an average age of 47.2 years (SD=8.9) (range: 24 to 72). Length of illness
averaged 25.0 years (SD=12.0) with an average current episode of 3.8 years (SD=4.0). These
patients were highly treatment-resistant, having sustained between two and six trials of known
effective treatments delivered at adequate doses and durations in the current MDE as assessed
by the Antidepressant Treatment History Form (Sackeim, 2001). Patients had received over
12 different medications on average in the current MDE when all clinical potential
antidepressant treatments were counted (Rush et al, 2005b).

HRSD17 total scores averaged 21.9 (SD=4.4) (range: 13 to 37) at baseline and 15.6 (SD=7.1)
(range: 2 to 33) at one year. MADRS total scores averaged 31.9 (SD=6.7) (range: 14 to 50) at
baseline and 21.9 (SD=11.0) (range: 0 to 47) at one year. QIDS-SR16 total scores averaged
17.6 (SD=3.6) (range: 8 to 27) at baseline and 12.5 (SD=5.8) (range: 2 to 26) at one year.

Dimensionality
For the MADRS, the first real data eigenvalue of 5.73 was much larger than the first simulated
data eigenvalue of 1.34, while the second real data eigenvalue of 1.06 was smaller than the
second simulated data eigenvalue of 1.23. Therefore, the MADRS was determined to be
unifactorial. Comparison of simulated versus real data eigenvalues also showed the QIDS-
SR16 to be unifactorial. The first two eigenvalues were 1.31 and 1.21 (simulated) versus 4.77
and 1.00 (real).

Conversion Table
Table 1 summarizes the IRT conversions for QIDS-SR16 and MADRS total scores. A QIDS-
SR16 total score of 5 (remission threshold) was comparable to a MADRS total score of 7 or 8
(7.5). QIDS-SR16 depression severity thresholds have been suggested (www.ids-qids.org) of
6 to10 for mild, 11 to 15 for moderate, 16 to 20 for severe, and 21+ for very severe depression.
Using Table 1, the corresponding MADRS thresholds would be 9 to 18 for mild, 19 to 27 for
moderate, 28 to 36 for severe, and 37+ for very severe depression.

CONCLUSION
QIDS-SR16 and MADRS total scores were equated using a sample of 233 treatment-resistant,
nonpsychotic depressed outpatients, providing a basis for clinicians who wish to use the QIDS-
SR16 to understand what MADRS total scores reported in clinical trials approximate QIDS-
SR16 total scores obtained with their patients. Whether these results generalize to less
treatment-resistant samples deserves study.
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Table 1
IRT Conversion between the QIDS-SR16 and MADRS using 1-year data (n=233)

Conversion
QIDS-SR16 – MADRS

0 0
1 1
2 2
3 3 or 4
4 5 or 6
5 7 or 8
6 9 or 10
7 11 or 12
8 13 or 14
9 15 or 16
10 17 or 18
11 19 or 20
12 21
13 22 or 23
14 24 or 25
15 26 or 27
16 28 or 29
17 30 or 31
18 32 or 33
19 34
20 35 or 36
21 37 or 38
22 39 or 40
23 41 or 42
24 43 or 44
25 45 or 46
26 47 or 48
27 49 to 60
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