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Incorporating Multidimensional Patient-Reported
Outcomes of Symptom Severity, Functioning,
and Quality of Life in the Individual Burden
of Illness Index for Depression to Measure
Treatment Impact and Recovery in MDD
Robert M. Cohen, PhD, MD; Jared M. Greenberg, MD; Waguih William IsHak, MD, FAPA

Context: The National Institute of Mental Health Af-

fective Disorders Workgroup identified the assessment
of an individual’s burden of illness as an important need.
The Individual Burden of Illness Index for Depression
(IBI-D) metric was developed to meet this need.
Objective: To assess the use of the IBI-D for multidimensional assessment of treatment efficacy for depressed patients.
Design, Setting, and Patients: Complete data on depressive symptom severity, functioning, and quality of
life (QOL) from depressed patients (N = 2280) at entry
and exit of level 1 of the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study (12-week
citalopram treatment) were used as the basis for calculating IBI-D and self-rating scale changes.
Results: Principal component analysis of patient re-

sponses at the end of level 1 of STAR*D yielded a single
principal component, IBI-D, with a nearly identical eigenvector to that previously reported. While changes in symptom severity (Quick Inventory of Depressive Symptomatology–Self Report) accounted for only 50% of the
variance in changes in QOL (Quality of Life Enjoyment
and Satisfaction Questionnaire–Short Form ) and 47%
of the variance in changes in functioning (Work and Social Adjustment Scale ), changes in IBI-D captured 83%
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of the variance in changes in QOL and 80% in functioning, while also capturing 79% of the variance in change
in symptom severity (Quick Inventory of Depressive
Symptomatology–Self Report). Most importantly, the
changes in IBI-D of the 36.6% of remitters who had abnormal QOL and/or functioning (mean [SD], 2.98 [0.35])
were significantly less than the changes in IBI-D of those
who reported normal QOL and functioning (IBID = 1.97; t = 32.6; P ⬍ 10⫺8) with an effect size of a Cohen d of 2.58. In contrast, differences in symptom severity, while significant, had a Cohen d of only 0.78.
Conclusions: Remission in depressed patients, as defined by a reduction in symptom severity, does not denote normal QOL or functioning. By incorporating multidimensional patient-reported outcomes, the IBI-D
provides a single measure that adequately captures the
full burden of illness in depression both prior to and following treatment; therefore, it offers a more accurate metric of recovery.
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DEPRESSIVE

disorder (MDD) is an
illness that carries
enormous and wellestablished negative
impact, and it is predicted to become the
second-leading contributor to global burden of disease by the year 2020.1 The National Institute of Mental Health (NIMH)
Affective Disorders Workgroup identified the assessment of the burden of illness as one of the important needs in depression research.2 We conceptualized the
individual burden of illness to include sufJAMA PSYCHIATRY/ VOL 70 (NO. 3), MAR 2013
343

fering due to symptom severity (intensity, frequency, and duration), impairment in functioning (occupational, social,
and leisure activities), and reduction in
quality of life (QOL; satisfaction with
health, occupational, social, and leisure activities), as illustrated in Figure 1.3,4 Recently, we reported on the development
and validation of an Individual Burden of
Illness Index for Depression (IBI-D) as a
useful single measure for capturing the
multidimensional impact of depression on
an individual,4 whereas other existing measures focus on only 1 dimension such as
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tween QIDS-SR and either Q-LES-Q or WSAS, we expected that the IBI-D would be of particular importance
for discriminating among patients with remission as defined by a score of 5 or less on the QIDS-SR who also
achieved normal QOL and function compared with those
who did not. Empirical support for the previously mentioned hypotheses would suggest the benefit of using
change in the IBI-D as a more complete indicator of the
multidimensional impact of treatment on alleviating the
burden of depression (ie, not just reducing symptoms,
but also improving functioning) and QOL.9 The focus of
this study was to determine whether the multidimensional IBI-D would be as useful in evaluating the full impact of treatment as it is in capturing the burden of illness that patients present with prior to treatment.

Symptom
Severity
(intensity,
frequency, and
duration)

Burden of
Psychiatric
Illness

Functioning
(work, love,
and play
activities)

Quality of Life
(satisfaction
with health, work,
love, and play)

METHODS

POPULATION
Figure 1. The components of the burden of illness: symptom severity,
functioning, and quality of life.

symptom severity. The Individual Burden of Illness Index for Depression was the label given to the first and
only significant principal component obtained from a principal component analysis (PCA) of 3 previously validated and reliable patient-reported scales: the Quick Inventory of Depressive Symptomatology–Self Report
(QIDS-SR)5 for depressive symptom severity, the Work
and Social Adjustment Scale (WSAS)6 for functioning, and
the Quality of Life Enjoyment and Satisfaction Questionnaire–Short Form (Q-LES-Q)7 for QOL. Enrollees in the
Cedars-Sinai Psychiatric Treatment Outcome Registry4
served as the development sample and enrollees in level
1 of the NIMH Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study8 served as the validation sample for the PCA analyses.
The present article extends our previously referenced work by applying the IBI-D in a treatment context. To assess the potential use of the IBI-D in evaluating treatment efficacy, we used the IBI-D as a measure
of the burden of illness in depressed patients at the end
of level 1 (citalopram treatment) in the STAR*D trial.
Moreover, as symptoms of depression are expected to contribute to functional impairment and whereas both depressive symptom severity and functional impairment are
expected to alter subject perceptions of QOL, we expected that changes in all 3 rating scales in response to
citalopram treatment would be correlated with each other
just as they were at the time of subject entry, as was reported in our previous study. We hypothesized that
changes in the 3 rating scales in response to treatment
would be more closely correlated with changes in the IBI-D
than to each other based on the previously mentioned
theoretical considerations and the previous analysis of
the empirical data obtained from patients prior to treatment demonstrating that the IBI-D served to adequately
capture the shared variance among the 3 rating scales on
which it was based. As one manifestation of the predicted higher correlations between the IBI-D and the
QIDS-SR, WSAS, and Q-LES-Q, than, for example, be-

The STAR*D trial was a NIMH-funded study to evaluate the responses of patients with MDD to initial citalopram treatment,
followed by additional treatment options for initially nonresponsive patients. The full details of the study are described elsewhere.8,10 Briefly, STAR*D was conducted at 18 primary care settings and 23 psychiatric care settings in the United States from
2001 through 2007 and enrolled 4041 treatment-seeking outpatients aged 18 to 75 years who had a primary diagnosis of MDD.
For the purpose of this study, the patient sample was derived from the STAR*D trial. The authors obtained NIMH Data
Use Certificate to use the STAR*D data set (STAR*D Pub Ver1).
Subjects with complete data, collected by the interactive voice
response system at entry and exit of level 1 of the study, were
included in this analysis (N=2280). The initial sample with entry data from 2967 subjects was reduced to 2324 owing to missing exit data, and then to 2280 after excluding patients who
met criteria for remission at entry (QIDS-SR score ⱕ5).

OUTCOME MEASURES
The measures used to evaluate change in patients with MDD
while participating in level 1 of the STAR*D trial were the QIDSSR5 for depressive symptom severity, the WSAS6 for functioning, and the Q-LES-Q7 for QOL. All 3 measures were obtained
at time of entry into level 1 and at the close of level 1 (12 weeks),
and the IBI-D was calculated at both points as defined next on
the basis of these scales. Self-rated measures were chosen as
the basis for our analyses as they offer ease of collection, while
maintaining high reliability and validity with respect to clinicianrated measures. A detailed review of the measures is available
in the table in the IBI-D development and validation study.4

CALCULATION OF IBI-D
Values for the means and standard deviations (SDs) of each rating scale were used to determine an individual patient’s IBI-D.
To obtain an individual’s IBI-D, the individual’s score on each
scale was converted to a z score by first subtracting the scale’s
mean and dividing by the SD of the scale: For the QIDS, zQIDSSR=(QIDS-SR–15.6)/5.1, and for the WSAS, zWSAS=(WSAS–
23.9)/9.3.
For the Q-LES-Q, we corrected for the inversion of the scale
by subtracting a score from 100 and inverting the sign to obtain the following formula for the z score: z Inverted Q-LES-Q
(InvQ-LES-Q)=(41.4–Q-LES-Q)/15.3.
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Table 1. Demographic Characteristics
of the STAR*D Sample

Table 2. Results of PC Analyses of STAR*D Data

No. (%)
(N = 2280)

Characteristic
Age, mean (SD) [range], y
Women
White
Hispanic
College graduate
Employed
Living with spouse/partner

42.6 (13.0) [18.1-75.6]
1432 (62.8)
1846 (80.9)
239 (10.5)
686 (30.1)
1301 (57.1)
1046 (45.9)

Abbreviation: STAR*D, Sequenced Treatment Alternatives to Relieve
Depression.

The z scores were then substituted into the following formula, which uses the weightings (factor loadings) obtained from
the previously reported PCA4 to obtain the IBI-D and then dividing by the overall SD of the IBI-D obtained from our 2 previously studied sample populations: IBI-D = (0.57*[zQIDSSR]⫹0.58*[zWSAS]⫹0.59*[zInvQ-LES-Q])/1.51.

PC1

PC2

PC3

2.29
2.63

0.403
0.206

0.309
0.166

0.762
0.876

0.135
0.069

0.103
0.056

Q-LES-Q

QIDS-SR

WSAS

0.59
0.58

0.57
0.57

0.58
0.58

0.891
0.941

0.896
0.928

0.847
0.939

Eigenvalues of PCs
Baseline
Exit
Proportion of variance explained
Baseline
Exit
Eigenvector for PC1
Baseline
Exit
Correlations with PC1
Baseline
Exit

Abbreviations: PC, principal component; QIDS-SR, Quick Inventory of
Depressive Symptomatology–Self Report5; Q-LES-Q, Quality of Life Enjoyment
and Satisfaction Questionnaire–Short Form7; STAR*D, Sequenced Treatment
Alternatives to Relieve Depression; WSAS, Work and Social Adjustment Scale.6

STATISTICAL ANALYSIS
For confirmation of the validity of PCA for the end of treatment phase ratings: change scores on individual rating scales
and on the IBI-D were calculated as zB (at entry)–zF (at end of
level 1). Because all correlations were obtained from the same
population sample (STAR*D), the test of significance of the difference between r’s has to take into account dependence as formulated by Steiger11 and Cohen and Cohen.12 Analyses were
performed using SAS software version 9.2 (SAS Institute Inc)
and the open-source R programming language version 2.10.1
(The R Foundation for Statistical Computing).
As previously published, because the development of the IBI-D
was based solely on data from depressed patients evaluated prior
to treatment, it was important to confirm that at the end of the
citalopram treatment phase (level 1) of the STAR*D trial, a PCA
would support our initial findings. Support would come from
finding a single component that essentially captured nearly all
of the variance in the 3 scales (QIDS-SR, WSAS, and Q-LES-Q)
that were the data input for the PCA, and that the loadings for
each rating scale to the eigenvector, derived from the PCA, would
be essentially the same as was initially derived.

InvQ-LES-Q
.71

.74

.69

QIDS-SR

WSAS

.909
.889

.896

IBI-D
Component

Figure 2. Correlations between changes on the Individual Burden of Illness
Index for Depression (IBI-D) and the changes in the individual component
rating scales—Quick Inventory of Depressive Symptomatology–Self Report
(QIDS-SR),5 Work and Social Adjustment Scale (WSAS),6 and Inverted
Quality of Life Enjoyment and Satisfaction Questionnaire–Short Form
(InvQ-LES-Q)7—as well as between the component rating scales.

RESULTS

The demographic characteristics of the STAR*D sample
are displayed in Table 1. Table 2 summarizes the
results obtained from this new PCA along with the relevant values from our previous study to allow for ease
of comparison. Significant changes between the baseline
and exit analyses show that even higher variances are
accounted for by principal component 1, the only significant principal component ( F i g u r e 2 and
Figure 3), labeled as IBI-D, in the exit analysis. Using
the eigenvector obtained from the earlier analysis, we
also found an even higher correlation between the IBI-D
and each individual rating scale that served as input to
the PCA at exit from level 1 than we obtained at entry.
Presumably, the higher captured variance and greater
correlations were likely the result of the greater ranges
for each of the rating scales found at the end of level 1,

as exit data include remitted individuals and others
who remained severely depressed.
The previously mentioned analyses justified a more indepth examination of the IBI-D as a tool for measuring antidepressant treatment effects. At exit from level 1, STAR*D
trial subjects had a mean (SD) change from baseline of 1.181
(1.294) on the IBI-D, 1.197 (1.272) on the QIDS-SR z score,
0.986 (1.270) on the InvQ-LES-Q z score, and 0.895 (1.209)
on the WSAS z score. Although all changes were of high
statistical significance compared with improvement in depressive symptoms (QIDS-SR z score), patients had significantly lower z score changes on QOL and functioning
as measured with the InvQ-LES-Q z score (t2280 = 10.344;
P ⬍ 10⫺15) and the WSAS z score (t2280 = 14.625; P ⬍ 10⫺15),
respectively. Furthermore, QOL measures (InvQ-LES-Q
z score change) showed a somewhat greater improvement than functioning (WSAS z score change) as re-
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Figure 3. Scree plot of principal component analysis of patients at exit from
level 1 of the Sequenced Treatment Alternatives to Relieve Depression trial.
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Figure 4. Scatterplot of patients’ ratings on the Quick Inventory of
Depressive Symptomatology–Self Report (QIDS-SR),5 Work and Social
Adjustment Scale (WSAS),6 and Quality of Life Enjoyment and Satisfaction
Questionnaire–Short Form (Q-LES-Q).7 Plot reflects changed z scores.

flected in a paired t2280 value of 4.76 and a P value of
2 ⫻ 10⫺6. The change in the IBI-D of 1.181 was somewhat smaller than the change in depressive symptoms of
1.197; however, the difference was not statistically significantly (t2280 = 1.244; P = .21).
Importantly, while z score changes in all 3 scales were
correlated with each other and of high statistical significance (P ⬍ 10⫺15) as expected, these interscale correlations were significantly less than the correlation of each
z score change with the IBI-D (Figure 4). Specifically,
the correlation between subject changes in depressive
symptoms (QIDS-SR z score) and changes in their perceptions of QOL (InvQ-LES-Q z score) were 0.706,
whereas the IBI-D had a significantly higher correlation
to the InvQ-LES-Q z score (r = 0.909; t 2278 = 57.9;

P ⬍ 10⫺6). Although the change in depressive symptoms explained approximately 50% of the variance associated with changes in QOL perceptions, the IBI-D was
able to account for approximately 83% of this variance.
Similarly, whereas the change in QIDS-SR z score had a
0.687 correlation to change in functioning (WSAS z score),
the change in functioning had a 0.889 correlation to the
change in the IBI-D. The difference between the correlations was statistically significant at the P ⬍ 10⫺6 level
(t2278 = 51.09), with the change in depressive symptoms
accounting for only about 47% of the variance in the
change in functioning, whereas the IBI-D accounted for
79% of the variance in functioning change scores.
To be complete, we also examined whether the changes
in functioning and QOL were more highly correlated with
each other than to the change in depressive symptoms. The
correlation between the change in WSAS z score and the
change in InvQ-LES-Q z score was 0.735, which was significantly higher than the correlation of 0.706 between
QIDS and InvQ-LES-Q (t2278 = 2.77; P ⬍ .006) and also
higher than the correlation between the change in QIDS-SR
z score and the change in WSAS z score (r = 0.687;
P ⬍ 10⫺5). Furthermore, we noted that the correlation between the change in depressive symptom severity (QIDS-SR
z score) and change in perceived QOL (InvQ-LES-Q z
score) of 0.706 did not statistically differ from that between the QIDS-SR and change in functioning (WSAS z
score; r = 0.687; t2278 = 1.86; P = .06).
An alternative approach to viewing the potential importance of using the change in the IBI-D as a way of more
accurately evaluating treatment efficacy is to examine the
changes in QOL and functioning in remitters. To begin
with, remitted patients differ from nonremitted patients
on the QIDS-SR, WSAS, Q-LES-Q, and the IBI-D by substantial margins. The differences are highly statistically significant, although the size of the effect is greatest for the
QIDS-SR and lowest for the Q-LES-Q, WSAS, and as we
might expect for the IBI-D because it reflects changes in
all 3 scales. Because remission is based solely on a patient
having achieved a reduction in depression severity (ie,
QIDS-SR score ⬍5), these findings were not unexpected,
but they do emphasize the potential problem with the sole
use of the QIDS-SR as a measure of remission as it misses
the very real variation among remitted patients with respect to functioning and QOL (Table 3).
Using the WSAS for functioning, patients with scores
of less than 10 were considered within the normal range.6
Using the Q-LES-Q for QOL, patients with scores within
10% of the community norms of 78.3 were considered
within the normal range.13-15 Of the 812 individuals who
achieved remission in the STAR*D study, 158 (19.5%)
had a WSAS score of 10 or greater, indicative of functional impairment. Similarly, 260 remitters (32.0%) had
a Q-LES-Q score of less than 70.5 (InvQ-LES-Q⬎29.5),
indicative of QOL impairment. Moreover, 121 remitters
(14.9%) had both abnormal QOL and functioning measures. In total, 297 remitters (36.6%) had either an abnormal QOL or functioning or both. Furthermore, the
data show that it is rare to have a QOL score in the normal range while reporting abnormal functioning: only 37
remitters (4.6%) had an abnormal score on functioning
with a normal QOL score. In contrast, 139 remitters
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Table 3. Comparing Outcome Measures of Nonremitters and Remitters a
Mean (SD)

QIDS-SR
Q-LES-Q
WSAS
IBI-D

Nonremitters
(n = 1468)

Remitters
(n = 812)

t Value

P Value

13.19 (5.23)
45.81 (17.55)
21.34 (10.40)
⫺0.397 (1.134)

2.92 (1.58)
76.01 (14.4)
4.93 (6.42)
⫺2.605 (0.626)

⫺69.7
44.3
⫺46.5
⫺59.9

⬍10⫺8
⬍10⫺8
⬍10⫺8
⬍10⫺8

Abbreviations: IBI-D, Individual Burden of Illness Index for Depression; QIDS-SR, Quick Inventory of Depressive Symptomatology–Self Report5;
Q-LES-Q, Quality of Life Enjoyment and Satisfaction Questionnaire–Short Form7; WSAS, Work and Social Adjustment Scale.6
a Remission is defined as a score of 5 or less on the QIDS-SR.5

Table 4. Comparisons of Outcome Measures by QOL and Functioning in 812 Remitters a
Mean (SD)

Abnormal functioning (n = 158)
Normal QOL (n = 36)
Abnormal QOL (n = 122)
Normal Functioning (n = 654)
Normal QOL (n = 515)
Abnormal QOL (n = 139)
Abnormal QOL (n = 260)
Normal QOL (n = 552)
Abnormal functioning vs normal functioning
Abnormal functioning ⫹ normal QOL vs abnormal
functioning ⫹ abnormal QOL
Normal functioning ⫹ normal QOL vs normal
functioning ⫹ abnormal QOL
Abnormal QOL vs normal QOL

QIDS-SR

Q-LES-Q

WSAS

IBI-D

3.77 (1.27)
3.53 (1.11)
3.84 (1.31)
2.72 (1.58)
2.50 (1.55)
3.51 (1.42)
3.68 (1.37)
2.57 (1.55)

61.15 (11.83)
75.06 (4.68)
57.05 (10.04)
79.60 (12.55)
84.16 (9.29)
62.75 (7.80)
59.90 (9.02)
83.59 (9.40)

15.79 (5.59)
13.58 (4.25)
16.45 (5.78)
2.30 (2.85)
1.78 (2.50)
4.25 (3.22)
9.87 (7.52)
2.60 (4.13)

⫺1.71 (0.44)
⫺2.18 (0.21)
⫺1.58 (0.39)
⫺2.82 (0.45)
⫺2.98 (0.35)
⫺2.25 (0.29)
⫺1.94 (0.48)
⫺2.92 (0.40)

8.9 (⬍10⫺8)
⫺1.44 (NS)

Statistical Comparison, t Value (P Value)
17.4 (⬍10⫺8)
⫺29.4 (⬍10⫺8)
⫺3.2 (⬍.002)
15.0 (⬍10⫺8)

⫺28.3 (⬍10⫺8)
⫺12.13 (⬍10⫺8)

⫺7.29 (⬍10⫺8)

27.5 (⬍10⫺8)

⫺8.4 (⬍10⫺8)

⫺24.9 (⬍10⫺8)

10.3 (⬍10⫺8)

34.4 (⬍10⫺8)

14.6(⬍10⫺8)

⫺28.9 (⬍10⫺8)

Abbreviations: IBI-D, Individual Burden of Illness Index for Depression; NS, not significant; QIDS-SR, Quick Inventory of Depressive Symptomatology–Self
Report5 (depressive symptom severity measure); Q-LES-Q, Quality of Life Enjoyment and Satisfaction Questionnaire–Short Form7 (quality of life measure);
QOL, quality of life; WSAS, Work and Social Adjustment Scale6 (functioning measure).
a Remission is defined as a score of 5 or less on the QIDS-SR.5 Using the WSAS for functioning, patients with scores of less than 10 are considered within the
normal range.6 Using the Q-LES-Q for QOL, patients with scores within 10% of the community norms of 78.3 are considered within the normal range.13-15

(17.1%) had abnormal QOL scores in the presence of normal functioning.
The size of differences among groups (ie, the ability
to detect differences given equal sample sizes) is directly
related to t values. For example, remitters with an abnormal WSAS score vs remitters with a normal WSAS score
only differed by 1.05 on the QIDS-SR and had a t value
of 8.9 compared with 29.4 for the WSAS. Similarly, remitters with normal functioning but abnormal QOL scores
differed by 1.11 on the QIDS-SR and had a t value of 10.3,
whereas the QOL t value was 34.4. However, the IBI-D is
a powerful discriminator among these subsets of abnormal QOL (t = 28.9) and abnormal functioning (t = 29.4)
compared with their normal QOL and functioning subsets of remitted patients (Table 4). Finally, remitted patients with either abnormal QOL and/or abnormal function (mean [SD] IBI-D, ⫺1.97 [0.46]) are readily
distinguished from remitters with normal QOL and normal WSAS (mean [SD] IBI-D, ⫺2.98 [0.35]; t = 32.6;
P ⬍ 10⫺8). The effect size (Cohen d) for the IBI-D difference between these 2 subsets of remitted patients was 2.6,
whereas the effect size for severity of symptoms was 0.78.

COMMENT

The current findings provide strong empirical support for
the use of the IBI-D as a single composite measure of the
full impact of treatment on depressive symptoms, QOL, and
functioning. While outcome measurement in psychiatry has
in the past primarily focused on symptom severity, the impact of depression on QOL and functioning in depressed
patients and the importance of alleviating these effects with
treatment has become increasingly recognized.16-26 Although the IBI-D was developed using data obtained from
patient ratings at their time of entry into treatment, the current study supports its validity for adequately describing
patient ratings obtained at the end of treatment. By capturing the variance obtained on the 3 component rating
scales for depressive symptoms, QOL, and functioning
(QIDS-SR, Q-LES-Q, and WSAS, respectively) with a PCA
at both time of entry and at the end of treatment, changes
in the IBI-D provided a single measure for how effectively
treatment alleviated that patient’s individual burden of illness. We devote the rest of our commentary to illustra-
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tion of how the IBI-D performs in achieving this result in
the evaluation of the effectiveness of citalopram treatment
in level 1 of the STAR*D study.
Because of differences in scale properties, PCAs are based
on z scores; for this same reason, throughout the current
study, we examined changes in z scores on these same scales
designed to measure depressive symptom severity, functioning, and QOL, and we compared and contrasted these
changes with those of the IBI-D. Specifically, the 0.986
InvQ-LES-Q score change indicated that the average treated
depressed patient at level 1 of the STAR*D trial had a perceived QOL that was better than all but 16.2% of the same
group of patients when they entered the trial. Similarly,
the average depressed treated patient was functioning at a
level that was greater than all but 18.5% of the same group
of depressed patients when they entered the study. These
numbers are somewhat less favorable than the improvement in depressive symptom severity, in which only 11.6%
of depressed patients would have had less depressive symptoms than the average depressed patient had after treatment. The change in the IBI-D of 1.18 indicated that following treatment, only 11.9% of depressed patients at time
of entry had less of a burden of illness than the average
patient at the end of treatment. The meaning of the smaller
z score changes in the QOL (InvQ-LES-Q) and functioning scales (WSAS) compared with the depressive symptom severity (QIDS-SR) suggests that some portion of the
QOL and functioning abnormalities at the time of entry
may not be directly related to the depressive episode. Because we do not have information on premorbid QOL or
functioning, one could postulate that individuals with low
premorbid QOL or functioning impairments might be at
risk for developing depression. Alternatively, QOL and functioning impairments may be more difficult to treat and/or
are delayed in responding to antidepressant effects
compared with depressive symptom severity. It is also
possible that this delay may be related to the method of
measuring QOL and functioning improvement (ie, selfreport) as well as the depressed patients’ negatively skewed
ratings in comparison to observations by family, friends,
and clinicians.
While these changes in z scores on all 3 rating scales
and the IBI-D are similar for the average patient, the high
coefficient of variation of each of the z score changes of
more than 100% suggest the importance of examining
the correlations across the scales (eg, how well an individual’s change on symptom severity predicts his or her
change in QOL or functioning). In examining the correlations between changes in z scores on the 3 rating scales,
it is apparent that changes in symptom severity (QIDSSR) accounted for only 50% of the variance in the change
in QOL (Q-LES-Q) and only 47% of the variance in change
in functioning (WSAS), whereas the IBI-D was able to
capture 83% of the variance in the change in QOL and
80% of the variance in change in functioning. Moreover,
in examining remitters, it is apparent that remitted patients can vary substantially with respect to both QOL
and functioning that is not adequately explained by differences in their depression severity scores, whereas the
IBI-D readily distinguishes between subjects that vary with
respect to either QOL or WSAS or both. Furthermore,
the data support the rarity of having a normal QOL de-

spite remission if functioning lags behind (4.6% of remitters had an abnormal score on functioning with a normal QOL score). In contrast, QOL improvement can lag
behind remission even in the presence of normal functioning (17.1% of remitters had abnormal QOL scores in
the presence of normal functioning).
Given the variation in QOL and functioning even among
remitters, it would seem prudent to include changes in function and QOL measurements in definitions of remission.
As a single measure incorporating the 3 measures of symptom severity, QOL, and function that is able to discriminate among remitted patients that differ with respect to
QOL and/or function, the IBI-D could potentially serve for
defining remission in the clinic and the research arena.
Which IBI-D number should define remission could theoretically be determined on the basis of likelihood of relapse or recurrence. The assumption we would make would
be that true remission would be associated with a lower
probability of relapse or recurrence. While we are currently working on this, absent this data, we favor a guideline based on the mean value and SD of the IBI-D of individuals remitted by the usual definition of a QIDS-SR
score of 5 or less who also had normal Q-LES-Q and normal WSAS scores (ie, mean [SD], ⫺2.98 [0.35]). The percentile interpretation of this value is that of all patients diagnosed as having depression and completing level 1 of
the STAR*D study, only 0.14% (approximately 1 in a 1000)
would have been expected to have an IBI-D this low. Allowing for 1 SD and rounding the number leads to using
a guideline of an IBI-D score of ⫺2.7 or less for defining
patient remission. For example, in the clinic, the observation of a depressed patient treated with an antidepressant who has experienced good symptom reduction but
remains with an IBI-D score of more than ⫺2.7 would alert
the clinician to the likelihood of the need to address issues related to QOL and/or function.
Metrics for recovery continue to be needed for mental
disorders,27 and they are of particular importance in chronic
or cyclical disorders such as MDD. Although the 1991 consensus definitions of remission, recovery, relapse, and recurrence in MDD by Frank et al28 set the stage to test ways
of assessing recovery as a state of sustained remission over
time, investigators have focused on the less complicated
to quantify concept of remission. Resnick et al29 showed
in the schizophrenia literature that recovery could be described as remission over long duration (outcome) or as
life satisfaction, hope, and empowerment (orientation).
These 2 descriptions were referred to in Insel and Scolnick’s27 suggestion that recovery be defined as a complete and permanent remission. Our work supports the
complete component of this definition.
This study and the IBI-D itself are of course not without
their limitations. Although intended for use in both clinical and research settings, the steps necessary to calculate
the IBI-D, not to mention the time required for a patient to
complete the QIDS-SR, WSAS, and Q-LES-Q, may impede
widespread adoption of IBI-D by practicing clinicians. It
takes about 20 to 30 minutes to complete the 3 self-rated
scales and about 5 to 10 minutes to calculate the IBI-D. At
the same time, indices requiring multistep calculations, such
as body mass index and estimated glomerular filtration rate,
are widely used in clinical practice, with recent develop-
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ment of online resources to facilitate calculation. We are
planning a website and a smart phone/tablet application,
such as the ones available for body mass index, to calculate and inform users about the index parameters. Another barrier to administration/calculation is the need for
validation of the IBI-D in different languages and cultures,
although the 3 component scales have been validated in
several languages. As a future step, we plan on using the
Spanish versions of the scales to validate the index in Hispanic patients with MDD. Another concern relates to the
self-rated measures on which the IBI-D is based: given that
they are self-reported, they are open to a number of potential problems inherent in any self-rated scale, including
various forms of bias such as social desirability bias, subjectivity, and state-dependent responses, all of which may
affect validity. Because QOL, an important component of
IBI-D, is primarily a self-reported construct, we deliberately chose for purposes of consistency self-rated scales for
symptom severity and functional impairment. It is important to note that patients with depression could downrate
their functioning level and QOL ratings owing to the innate manifestations of the illness. Another difficulty is the
ongoing challenge of measuring functioning using selfreport. Self-reports of functioning impairment carry the risk
for attribution errors. Although the WSAS directs the patient to rate functioning deficits due to their psychiatric
symptoms or mental illness, individuals could attribute/
misattribute functioning impairments as a result of selfdiagnosis, misperceptions, comorbid physical symptoms,
fear of stigma, denial, and lack of insight. Conscious of these
potential flaws, our approach was to use scales with wellestablished reliability and validity. Of course, a similar statistical approach could be taken to develop an alternative
IBI-D to be used with clinician-rated measures, representing a possible future area of investigation. We fully appreciate that there are many scales available to measure symptom severity, QOL, and functioning. Because we were limited
to choosing from scales that were part of the STAR*D trial,
approaches based on using these alternative scales could
not be evaluated. Therefore, although we find the IBI-D to
meet criteria of validity and reliability, it is possible that
creating scales based on these alternatives might offer more
enhancements.
A second potential criticism of the IBI-D is that in coalescing the 3 domains of symptom severity, functioning, and QOL into a single value, one loses some information. While it is certainly possible to simply note the
pretreatment to posttreatment changes in the QIDS-SR,
Q-LES-Q, and WSAS to assess treatment efficacy with respect to symptom severity, QOL, and functioning, the
IBI-D provides at least 3 advantages over such an approach: (1) It provides the ease and conceptual appeal
of a single multidimensional index for tracking improvement. (2) By virtue of the statistical means used in its development and validation, the IBI-D allows for an individual to be compared with a large, validated data set of
patients, lending a quantification of the expected level
of improvement, whereas such an approach is not inherent in changes in the raw scores of the individual rating
scales. (3) The IBI-D captures a shared variance that not
only encompasses but also weighs the contributions of
the 3 domains of interest to this variance prior to and

following treatment. With only the changes in raw scores,
one cannot achieve a sense either of the properly weighted
contributions of each domain to overall burden or whether
changes in QOL and functioning are secondary to other
factors that are not related to the illness itself.
Additional strengths of the present study include a large
sample size owing to the use of the STAR*D data set, and
the generalizability owing to data collection from both primary care and specialty treatment settings. With more
doubts being raised about the validity of MDD diagnosis
in research-site samples and of self-reported measures of
ad-recruited subjects,30 the use of treatment-seeking patients in the STAR*D study rather than ad-recruited subjects is more likely to mirror actual clinical practice.
Lastly and not withstanding self-report limitations, our
research is in line with the latest emphasis on patientreported outcomes, an advance that is gaining significant
traction in the field of medicine, locally and globally. Efforts to develop, test, and implement patient-reported outcome measures are expanding with initiatives such as the
National Institutes of Health Patient-Reported Outcomes
Measurement Information System31; the Patient-Centered
Outcomes Research Institute32; the Federal Food and Drug
Administration–supported initiative for patient-reported outcome (Critical Path Initiative)33; World Health Organization International Classification of Functioning, Disability and Health (ICF)34; and UK National Health Service
Patient-Reported Outcome Measures.35 Our work adds to
some of these efforts, particularly in the area of MDD.
The Individual Burden of Illness Index for Depression
is a simple multidimensional metric based on patientreported outcomes to describe the complexity of depression as an illness including the burden it poses on the individual by incorporating depressive symptom severity,
functioning, and QOL impairments. In this article, we have
extended our previous work by demonstrating the suitability of the IBI-D in gauging treatment efficacy. These
and previous data show that QOL and functioning remain impaired even following remission of symptoms. We
hope that the IBI-D will help inform clinicians and researchers regarding outcomes before, during, and after
treatment of depression in a manner that goes beyond the
currently accepted focus on symptom resolution and more
into recovery. The potential exists for the development of
similar indices applicable to other disorders, which we hope
will expand awareness of a broader conception of the burden of an illness at the individual level.
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