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Objective: To develop clinically meaningful improvement thresholds in both the 17-item and
the 6-item Hamilton Rating Scale for Depression (HRSD) total scores in depressed outpatients.
Methods: The post-hoc analysis included all adult outpatients with non-psychotic major
depressive disorder in the STAR*D trial who entered and exited the first treatment step (up to
14 weeks of citalopram) with a complete set of study measures at baseline and exit and at
least one post-baseline measure. Within-patient change and linear regression anchor-based
analyses were conducted to define meaningful and substantial changes in the HRSD;; and
HRSDg using three patient-reported outcomes [Work and Social Adjustment Scale (WSAS),
Quality of Life Enjoyment and Satisfaction-Short Form (Q-LES-Q-SF); Mini-Q-LES-Q]
obtained at baseline and exit from the first treatment step in STAR*D.

Results: Linear regression analyses identified a meaningful change threshold for the
HRSD;; as 3.9 [3.7-4.1] [lower, upper 95% CI] and a substantial change as 7.8 [7.4-8.3]
with the WSAS. Analogous thresholds based on the Q-LES-Q-SF were 5.8 [5.5-6.1] and
11.6 [11.0-12.2], respectively, and 4.9 [4.7-5.2] and 9.9 [9.3-10.4] for the Mini-QLES-Q,
respectively. For the HRSDg, linear regression analyses with the WSAS identified
a meaningful change as 2.2 [2.1-2.4], while a substantial change was 4.5 [4.2-4.7].
Analogous figures based on the Q-LES-Q-SF were 3.2 [3.0-3.4] and 6.4 [6.1-6.8].
Similarly, based on the Mini-QLESQ, results were 2.8 [2.6-2.9] and 5.6 [5.3-5.9]. For
both the HRSD,; and the HRSDg, within-patient analyses produced less precise estimates
of the same change thresholds with substantial overlap between groups. Based on the WSAS,
a clinically meaningful change in the HRSD;; total score was 9.6 (SD = 6.5), while
a substantial change was 15.0 (SD = 6.7). Analogous change thresholds based on the
Q-LESQ-SF were 12.9 (SD = 6.2) and 16.8 (SD = 6.4), respectively. For the Mini-Q-LES-
Q, thresholds were 10.9 (SD = 6.5) and 16.1 (SD = 6.2).

Conclusion: A 4-6 point change in the HRSD,; is clinically meaningful; a 7-12 point
change is clinically substantial. For the HRSDg, analogous estimates were 2—3 and 4—7 point
changes, respectively.
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Plain Language Summary

Both researchers and a growing number of clinicians who are using measurement-based care
employ standardized symptom rating scales to determine whether treatments for depression
and other conditions are working effectively. The degree of symptom improvement that is
meaningful to patients remains unclear. This information affects the likelihood that clinicians
might consider modifying the dose, augmenting, or switching to another treatment.
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Researchers, care system managers, and regulatory agencies also
want to know what proportion of patients have benefited at all or
substantially in terms that matter to patients and their families.

This report used a secondary data analysis of a large repre-
sentative sample of depressed outpatients treated in primary care
and psychiatric outpatient settings. Based on a patient self-report
of work and social adjustment and on two measures of quality of
life, analyses estimated the degree of improvement in each of two
commonly used Hamilton Rating Scales for Depression [the
standard 17-item version (HRSD,;) and the briefer 6-item ver-
sion (HRSDg)]. A clinically meaningful improvement consisted
of reducing 4-6 points in the HRSD;; total score or a 2-3 point
reduction in the HRSDg total score. A clinically substantial
improvement was reducing 7-12 points on the HRSD;; total
score or reducing 4-7 points in the HRSDj total score. Of note,
the 6-item HRSDg performed as well as the longer 17-item
version.

This report helps stakeholders (clinicians, researchers,
administrators, regulators, and family members) understand the
clinical relevance and meaning of various degrees of depressive
symptom improvement on two widely used depression symptom
rating scales.

Introduction
Major Depressive Disorder (MDD), a significant cause of
disability' and suicide worldwide,” affects about 17% of
the US population at least once in their lifetime®* costing
the US economy $210.5 billion annually.” Treatment for
MDD aims to reduce depressive and associated symptoms
and to restore function and quality of life. However, the
degree of depressive symptom change during treatment,
that is clinically meaningful to patients, is not well estab-
lished for most depressive symptom measures.

Traditionally, clinical judgment has suggested several
commonly accepted categories of degrees of benefit
based entirely on clinician rated symptoms® and infor-
mal consensus amongst clinical researchers. For exam-
ple, at least a 75% reduction is typically regarded as
“very much improved” or remission; 50% to 75% as
“much improved” (or at least a response), and 35-49%
as a partial response. These categories seem to have
some validity because, for instance, response without
remission, remission, and nonresponse are associated
with statistically significant differences in patient self-
reported psychosocial benefit’ or differential risk of
symptomatic relapse.®’

This report addressed this knowledge gap for two
commonly used depressive symptom rating scales — the

10

17-item Hamilton Rating Scale for Depression

(HRSD;;) and the 6-item''™'* rating (HRSDg) — derived
from the HRSD; using quality of life measures to reflect
depressed patients’ perspectives during acute phase anti-
depressant medication treatment. The HRSD;; and three
patient-reported quality of life anchors including the
5-item Work and Social Adjustment Scale'> (WSAS); the
16-item Quality of Life Enjoyment and Satisfaction-Short
Form'® (Q-LES-Q-SF) and the 7-item Mini-QLES-Q'’
(derived from the Q-LES-Q-SF) and were provided by
a sample of convenience-namely, the NIMH-funded
Sequenced Treatment Alternatives to Relieve Depression
(STAR*D) trial."® > While patient-reported outcomes do
reflect patients’ perceptions of the disorder’s effect or its

21723 they can and do change over

treatment on their lives,
time and are likely affected by the negative thinking com-
mon in depression which covaries with overall depressive
symptom severity.

. 15,16,24-2
Based on the literature,'>!6427

clinical experience
with each rating scale and an examination of the ordinal
response options for items on each scale, we came to an
informal consensus apriori as to what would be regarded
as meaningful and substantial degrees of change for each
measure. Within-patient change and linear regression
anchor-based analyses were conducted.

While distribution and anchor-based methods have
been used to estimate meaningful change™ they have
limitations.”® Anchor-based estimates are affected by the
relationship between the anchor and the outcome of
interest,”® the baseline severity of the condition (in this
case depression), the duration and type of treatment, and
population-specific features such as depression chronicity
and comorbidity.*® *° Distribution and anchor-based meth-
ods often yield different results, even in the same
sample.”® Finally, in this study, thresholds of meaningful
and substantial change for each measure entailed clinician
input — which risks losing the patient’s perspective as
noted by Copay et al (2007).%* These limitations should
be kept in mind as the results, even if found to be con-
sistent across the anchors, are simply estimates from
a single sample.

Methods

The secondary analysis used data from the Sequenced
Treatment Alternatives to Relieve Depression (STAR*D)
trial treatment first step with citalopram. The multi-site
STAR*D trial enrolled outpatients with non-psychotic
major depressive disorder in a multi-step, outcome rater-

masked treatment trial.'®1%-31-32

2334 "

Dove!

Neuropsychiatric Disease and Treatment 2021:17


https://www.dovepress.com
https://www.dovepress.com

Dove

Rush et al

The STAR*D protocol was approved and monitored by
the institutional review boards at the national coordinating
center, the data coordinating center, 14 regional centers,
relevant clinical sites, and the NIMH data safety and
monitoring board (www.ClinicalTrials.gov, identifier num-
ber NCT00021528). This study was conducted in accor-
dance with the Declaration of Helsinki. All participants

signed written informed consent. The data used in this
study report are available from Charles South at
csouth@smu.edu until June 2022. The following high-
lights study elements that are germane to this report.

Participants

Representative, treatment-seeking, depressed outpatients,
whom the clinicians felt were appropriately treated with
antidepressant medication, were recruited from psychiatric
and primary care practice settings in both the public and
private sectors (July 2001-August 2004) across the United
States.'™*® Advertising and symptomatic volunteers were
proscribed. Participants were 18—75 years of age with non-
psychotic single or recurrent MDD,'® based on DSM-IV,
whose HRSD,; >14 (as obtained by a trained off-site
rater). Few exclusion criteria were used. Specifically, per-
sons who had failed to respond or could not tolerate any of
the study medications were excluded. All other medication
treatments for any condition were allowed except for sti-
mulants, anticonvulsants, antipsychotic agents, mood sta-
bilizers, and other potential antidepressant augmenting
agents.

Protocol Treatment
To mimic clinical practice, enhance safety, personally tai-
lor dosing, and maximize generalizability, all participants
and treating clinicians were aware of the treatments and
doses used. Flexible clinic visits were at baseline and
weeks 2,4, 6,9, 12, and 14.

Measurement-based care (MBC) entailed the regular
measurement of depressive symptoms and medication
side effects at clinic visits accompanied by a pre-
established dosing plan.'®?°2*3> MBC procedures were
used to improve dosing and outcomes.***!

This report used only data at entry into and exit from
the first treatment step during which participants could
receive up to 60mg/d of citalopram for up to 14 weeks.
A description of the 4-5 treatment steps is available
elsewhere.'® All other medications were allowed except
for stimulants, anticonvulsants, antipsychotic agents, mood

stabilizers, and other potential antidepressant augmenting
agents.

Clinicians managed the patients based on their clinical
experience, informed by the regular collection at each visit
of the Quick Inventory of Depressive Symptoms or QIDS-
C.* Patients could exit this first-step treatment at any
time. Those achieving symptomatic remission (defined
a priori as < 5 on QIDS-C) could enter the 1-year natur-
alistic follow up. Patients without a response (at least
a 50% reduction in baseline QIDS-C) and those with
a response that was short of remission were encouraged
to enter the second treatment step, which could entail
either a switch in treatment** or an augmentation of the
initial treatment.’* All participant treatment and manage-
ment decisions were made independent of, and blind to,
the collection of the baseline and exit HRSD;; and all self-
reported quality of life ratings.

Measurements

The baseline and exit HRSD ratings in the first treatment
step with citalopram were obtained by masked, off-site,
trained raters.'® The 6-item HRSDy was derived from the
HRSD;; by scoring the following 6 items from the
HRSD,;: item 1-depressed mood; item 2-guilt; item
7-work and interest; item 8-psychomotor retardation;
item 10-psychic anxiety; and item 13-somatic symptoms,
general."?

Two health-related quality of life patient-reported out-
comes, the WSAS and Q-LES-Q-SF, were also obtained at
baseline and at the exit from this first treatment step by
a telephone-based Interactive Voice Response (IVR)
system.*® This system used a telephone-based automated
voice recording to pose the questions to the patient. The
patient responded to each question by pushing the desig-
nated touch tone button to answer yes or no. Questions
with more than 2 answers were posed in 2—3 steps- each of
which could be answered as a yes no response (Mundt JC,
Perrine MW, Searle JS et al; an application of interactive
Voice response (IVR) Technology two longitudinal studies
of daily behavior. Behavior research methods, instruments,
and computers: 27351 open 357, 1995). This system has
been used to measure depressive symptom severity with
accuracy that is comparable to clinical interview or self-
report paper and pencil testing.** We derived the 7-item
Mini-Q-LES-Q self-report from the Q-LES-Q-SF with the
aim of providing a sensitive measure of the change in life
quality that was easier to use.'’
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The 5-item WSAS' self-report asks respondents to
estimate the degree of impairment that they attribute to
their health problems in the following five domains: work,
home management, social leisure activities, private leisure
activities, and close relationships. Each domain is rated
from 0 (not at all) to 8 (very severely) on a Likert scale. In
STAR*D, the last week was rated. WSAS total scores can
range from 0 to 40, with higher scores indicating worse
function. WSAS score above 20 suggests moderately
severe impairment. In contrast, scores from 10 to 20 sig-
nify less severe impairment based on two treatment out-
come studies involving over 500 patients with depression
or OCD."® Cronbach’s alpha (internal consistency) ranged
from 0.70 to 0.94."

The Q-LES-Q-SF'® is a self-report assessment tool that
includes 16 items of which 14 are scored to estimate total
quality of life. The two unscored items #15 and # 16 rate
medication satisfaction and overall satisfaction. The 14
scored items rate various domains such as work, leisure
activities, family relationships, and physical health among
others. The total score summarizes each respondent’s
degree of satisfaction for each domain. Ratings can vary
from 1 — very poor to 5 — very good) over the previous 7
days in 14 domains. Scores range from 14—70, with higher
scores indicating greater life satisfaction/enjoyment. Test-
retest reliability (0.86) and internal consistency
(Cronbach’s alpha) (0.86 to 0.90) are acceptable.“s’46

The Q-LES-Q-SF domains shown to be most sensitive
to symptom change comprise the 7-item, unidimensional,
Mini-Q-LES-Q self-report. Thus, the MINI-Q-LES-Q
excludes vision, physical mobility, economic status, and
The Mini-Q-LES-Q rates satisfaction
over the past seven days with work, household activities,

living/housing."”

social relationships, family relationships, leisure time
activities, ability to function in daily life, and overall
sense of wellbeing. Scores range from 7-35, with higher
scores indicating greater satisfaction and enjoyment.
Cronbach’s alpha was 0.84. Correlations between the
Mini-Q-LES-Q with the Q-LES-Q-SF total scores were
0.91-0.97, suggesting minimal loss of information in the
7-item version.'”

Statistical Analysis

The analytic sample included only those STAR*D partici-
pants who received citalopram in the first treatment step
for whom baseline and exit HRSD;,;, WSAS, and Q-LES-
Q-SF scales were all available. Additionally, to ensure that
comparable time periods were being rated, patients for

whom more than seven days elapsed between the collec-
tion of the HRSD;; (by remote masked raters) and the
WSAS and Q-LES-Q-SF (collected by the telephone inter-
active voice response system) were excluded.

Two anchor-based approaches - a within-patient
change approach and a multiple linear regression approach
- were used to identify modest but clinically meaningful
and clinically substantial changes in HRSD,7 and HRSDyq

total scores.

Selection of Quality of Life Change
Thresholds

Following the examination of the response choices for
each item on each anchor (WSAS, Q-LES-Q-SF, MINI-
Q-LES-Q), and relevant publications, we used clinical
consensus to arrive at two thresholds of change that we
considered modest but meaningful and substantial for each
anchor.

The WSAS respondents designate the degree of
impairment they experience in each domain due to current
problems where 0 designates no impairment and 8 desig-
nates severe impairment. Responses of “slightly”, “defi-
nitely” and “markedly” are rated as 2, 4, and 6,
respectively. Thus, we judged that a 2-point change on
any item would represent a minimal but meaningful
change in impairment in that particular domain. Our clin-
ical judgment was that a meaningful but modest change
would be just a bit under 10 points and settled on an
8-point threshold. We felt that twice that degree of change
would be substantial.

For the Q-LES-Q-SF, we examined the report*’ of an 8
week, double-blind, randomized controlled trial of patients
in the depressed phase of bipolar I or II disorder treated
with either quetiapine or placebo. Quetiapine-treated
patients had a Q-LES-Q-SF change of 8-12 points more
significant than the placebo-treated group’s analogous
changes depending on the quetiapine dose (300 vs
600mg/d), though both changes were statistically signifi-
cant. These data, our previous work with this measure in
a treatment-resistant population,*® and our experience with
this rating led us to select a 12-point change as modest but
clinically meaningful and a change of twice that value as
clinically substantial.

For the 7-item Mini-Q-LES-Q, we halved the totals
apriori for the 14-item Q-LES-Q. Thus,
a threshold of 6 defined a “modest” and a “substantial”
change by 12 (Table 1).

chosen
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Table | Change Thresholds for Each Anchor

Anchor No Meaningful | Meaningful Substantial
Change Change Change
WSAS? <8 8to I5 216
Q-LES-Q-SF° <12 12 to 23 224
Mini-Q-LES-Q° | < 6 6toll > |2

Notes: *Higher number indicates worse impairment, so it is desirable to reduce
this score; < 8, for example, means that if the reduction in WSAS score is below 8
then no meaningful change is said to have occurred. ® Lower numbers indicate
worse satisfaction, so it is desirable to increase this score; <12, for example, means
that if the increase in score is less than 12 then no meaningful change is said to have
occurred.

Analytic Approaches

Within-Patient Change

For this approach, based on the baseline to exit change in
each total anchor score, patients are classified into one of
the three groups: no meaningful change (NMC), modest
but meaningful change (MC), and substantial change (SC).
Then, the distribution of these three degrees of change for
the HRSD;, and the HRSD¢ were analyzed to determine
whether the mean HRSD;; or HRSDg total score changes
were different between the three groups and to estimate the
mean change between each pair of groups. A one-way
analysis of variance was used to compare the means, and
post-hoc comparisons were derived using the Tukey-
Kramer method (separately for each anchor). All analyses
were conducted using R Statistical Software®” (https://
WWWw.r-project.org/).

Multiple Linear Regression

The regression approach examined the expected change in
the HRSD;; or HRSD¢ given a modest (or substantial)
change in the corresponding anchor. To do this, multiple
linear regression models were fit with the change in
HRSD;; (or HRSDg) as the outcome and change in the
anchor as the primary covariate, with baseline HRSD; (or
HRSDy) score, baseline anchor score, and length of time in
level 1 (in weeks) as additional covariates. The structure of
the model was thus

AI—@D[ = py + BAAdnchor; + p,BaseHRSD;
+ p3BaseAnchor; + B4 TrtLength;,

where AIfRTS‘Di is the estimated change in HRSD for
a given patient,Adnchor; is the observed change in the
anchor for a given patient, BaseHRSD; is the observed
baseline HRSD score for a given patient, BaseAnchor; is
the observed baseline anchor score for a given patient, and
TrtLength; is the number of weeks of treatment received in

Level 1.
the expected change in HRSD for a one-unit increase

The slope parameter f;, then, represents

in the change in the anchor. This value can be multiplied
by the minimal or substantial change values identified in
Table 1 to give an estimate of the clinically significant
differences being sought (and confidence intervals can also
be generated).

Pairwise scatter plots were used to explore the reason-
ableness of the linearity assumption, and pairwise correla-
tions were also calculated. For model validation, 30% of
the available data was randomly held out of the model-
fitting process and the performance was subsequently eval-
uated on this hold-out set. The adjusted R?, root mean
squared error (RMSE) on the test data, and the percentage
of predicted values in the test set within five points of the
truth were calculated to gain a sense of model efficacy.
Note that the RMSE can be (roughly) thought of as
a normalized distance between the observed and predicted
values, where smaller values indicate a better model fit
(though the magnitude is dependent on the magnitude of
the outcome).

Results
Table 2 summarizes the clinical and demographic features
of the analytic sample.

Within-Patient Change HRSD

There was strong evidence that the mean HRSD;, change
differed for at least two of the groups for each anchor
(F21864 = 484.5,438.7,484.1 for the WSAS, Q-LES-
Q-SF, and Mini-Q-LES-Q, respectively, with p < 0.0001
in all three cases). Post-hoc comparisons revealed that
each pair of means differed for each anchor. Table 3 sum-
marizes the means for each group in each anchor; for those
patients in the modest but meaningful change group (as
defined a priori in Table 1), the corresponding average
change in HRSD;; was 9.6 based on the WSAS, 12.9
with the Q-LES-Q-SF, and 10.9 for the Mini-Q-LES-Q.

Based on the thresholds chosen for each health-related
quality of life anchor (see Table 1), we created three
categories of Dbeneficiaries (no meaningful change-
NMC; modest but meaningful change-MC; substantial
change-SC). Figure 1 shows the distributions of the base-
line to exit HRSD;; changes found in each category of
benefit defined by these anchor-based groupings.

Despite the statistically significant distinctions between
means for each of the three groups for each anchor
(Table 3), there is substantial overlap in the distributions

Neuropsychiatric Disease and Treatment 2021:17
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Table 2 Clinical and Demographic Features of the Sample
(n=1867)

Characteristic N Percent
Female 1190 63.7%
Ethnicity/Race® White 1540 82.5%
Black 282 15.1%
Hispanic 183 9.8%
Mean (SD)
Age 1867 42.6 (13.0)
Age of Onset 1850 25.5 (14.6)
Years of Education 1866 13.9 3.2)
Number of MDE* 1614 3(3)
Duration of Current Episode (Years)* 1867 0.66 (1.78)
Duration of Level | Treatment (VWeeks) 1864 5.1 (1.4)
Baseline HRSD 7 1867 19.6 (6.4)
Exit HRSD 7 1867 11.4 (8.4)
Baseline HRSD4 1867 10.1 (3.2)
Exit HRSD¢ 1867 5.3 (4.6)
Baseline WSAS 1867 23.4 (8.9)
Exit WSAS 1867 14.9 (12.0)
Baseline Q-LES-Q-SF 1867 37.6 (8.0)
Exit Q-LES-Q-SF 1867 46.3 (12.1)
Baseline Mini-Q-LES-Q 1867 17.7 (4.6)
Exit Mini-Q-LES-Q 1867 229 (6.8)

Notes: *Denotes median and IQR reported due to skewness. *Persons could
choose more than one race/ethnicity.

Abbreviations: HRSD,7, 17-item Hamilton Ratings Scale for Depression; HRSDg,
6-item Hamilton Rating Scale for Depression; WSAS, Work and Social Adjustment
Scale; Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction Questionnaire — Short
Form; Mini-Q-LES-Q, Mini-Quality of Life Enjoyment and Satisfaction
Questionnaire.

of baseline to exit changes in the HRSD;; in each category
for each anchor. As expected, overall, the NMC group
always had the smallest center (slightly above 0 for all
anchors) followed by the meaningful change (MC) and
substantial change (SC) groups. The distributions show
that an HRSD;, change of 10 was reasonably likely in
all anchors (keeping in mind that the height of the dis-
tribution at any given point corresponds to the likelihood

of that value occurring).

Multiple Linear Regression-HRSD

Each anchor generated separate regression models. In each
anchor, the model was initially built on 1307 patients, with
the remaining 560 held out for subsequent testing. In all three
models (for the WSAS, Q-LES-Q-SF, and the Mini-Q-LES-
Q), all four predictors (which include baseline HRSD;5,
baseline anchor scores, the change in anchor score, and the
length of time in treatment) were statistically significant.
That is, each of these four elements was predictive of the
change in HRSD,. Therefore, they need to be controlled to
establish the relationship between the change in each anchor
and the baseline to exit change in the HRSD; .

Figure 2 shows pairwise scatter plots and correlations
between baseline changes to exit HRSD;, Q-LES-Q-SF, and
the Mini-Q-LES-Q. These figures and corresponding correla-
tions reveal strong evidence that the change in HRSD,; score
is linearly associated with changes in each of the three anchors,
with values that range from 0.605 to 0.955 in magnitude.

Table 4 summarizes each model’s pertinent information,
including model fit statistics and the estimated modest but
meaningful and substantial change values in the HRSD,; as
defined in Table 1. For example, with the WSAS as the
anchor, after controlling for a patient’s baseline depression
severity, baseline WSAS score, and length of time in treat-
ment, an 8-unit increase in the WSAS score (which was
chosen apriori) corresponds to a 3.92 unit change in
HRSD;7 (95% CI [3.70, 4.13]). Further, the outcome variable
(change in HRSD;;) was predicted to within 5 units of the
truth in 69% or more of all subjects in the test set — indicating
that the model is robust and generalizable to the population of
subjects included in the study.

Analyses for the HRSDgq

Within-Patient Change Approach HRSD¢

There was strong evidence that the mean HRSDg change
differed for at least two of the groups for each anchor
(F2,1864 = 502.3,448,529.4 for the WSAS, Q-LES-Q-SF,
and Mini-Q-LES-Q, respectively, with p < 0.0001 in all
three cases). Post-hoc comparisons found that each pair of

Table 3 Mean HRSD,; Change (+SD) for Each Group Defined by Each Anchor

Anchor No Meaningful Improvement Minimal Meaningful Change Substantial Change
n Mean (SD) HRSD,; Change n Mean (SD) HRSD,; Change n Mean (SD) HRSD; Change
WSAS 942 3.97 (6.35) 439 9.56 (6.49) 486 15.04 (6.65)
Q-LES-Q-SF 1200 4.90 (6.73) 468 12.86 (6.23) 199 16.78 (6.36)
Mini-Q-LES-Q 1044 4.31 (6.54) 487 10.94 (6.49) 336 16.10 (6.16)
2338 https: Neuropsychiatric Disease and Treatment 2021:17
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Figure | The distributions of the change in HRSD, for each anchor group.

Note: Density refers to the probability of getting a particular change in HRSD 7 score between a range of scores (higher density means more frequently occurring).
Abbreviations: HRSD 7, |7-item Hamilton Rating Scale for Depression; WSAS, Work and Social Adjustment Scale; Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction
Questionnaire — Short Form; Mini-Q-LES-Q, Mini-Quality of Life Enjoyment and Satisfaction Questionnaire; NMC, No Meaningful Change in the anchor; MC, modest but

meaningful change in the anchor; SC, Substantial change on the anchor.

means differed for each anchor. Table 5 summarizes the
means for each group in each anchor; for those patients in
the modest but meaningful change group (as defined
a priori in Table 1), the corresponding average change in
HRSDg was 5.7 for the WSAS, 7.6 for the Q-LES-Q-SF,
and 6.5 for the Mini-Q-LES-Q.

Figure 3 shows the baseline distributions to exit HRSDg
changes found in each category of benefit defined by these
anchor-based groupings. Similar to the HRSD,; analysis,
despite the statistically significant distinctions between
means for each of the three groups for each anchor, there
was substantial overlap in the distributions of baseline to exit
HRSDg changes found in each category for each anchor, with
the order (NMC, MC, SC) as expected.

Regression Analysis - HRSD¢

Table 6 summarizes the results for the HRSDg¢ regres-
sion analysis. As an example, with the WSAS as the
anchor, after controlling for a patient’s baseline depres-
sion severity, baseline WSAS score, and length of time

in treatment, an 8-unit increase in the WSAS score
(which was chosen a priori) corresponds to a 2.23 unit
change in HRSD¢ (95% CI [2.11, 2.35]). Further, the
outcome variable (change in HRSDg¢) was predicted to
within 2 units of the truth in 56% or more of all subjects
in the test set — less accuracy than was seen in the
HRSD;, analysis, though this is to be expected when
trying to detect a more subtle change (2 units rather than
5 units).

Discussion

This secondary analysis of a large, representative,
treatment-seeking sample of depressed outpatients
from the first treatment step of STAR*D used within-
patient change and linear regression anchor-based
analyses with three patient-reported outcomes
(WSAS; Q-LES-Q-SF; Mini-Q-LES-Q) as anchors.
Thresholds for meaningful and substantial changes
were informed by clinical judgment and each anchor’s
characteristics.
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Figure 2 Pairwise Scatter Plots.

Notes: The x-axis shows the change score values corresponding to the measure designated in each column; on the diagonal are density plots of the distribution of change
scores, meaning the y-axis shows density (similar to Figure I); for all other plots, the y-axis shows change score values corresponding to row names.

Abbreviations: HRSD 7, |7-item Hamilton Rating Scale for Depression; WSAS, Work and Social Adjustment Scale; Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction
Questionnaire — Short Form; Mini-Q-LES-Q, Mini-Quality of Life Enjoyment and Satisfaction Questionnaire.

Using the within-patient approach, a clinically mean-
ingful change in the HRSD;,; was an 8-15 point (inclu-
sive) increase in WSAS total score (improvement) which
was associated with approximately a 10-point reduction in
the HRSD; total score. With the Q-LES-Q-SF as the
anchor, a 12-23 point (inclusive) decrease in the total
score (improvement) was associated with a 13-point
HRSD,; change. For the Mini-Q-LES-Q, a 6-11 point
(inclusive) change was associated with an 11-point change
in the HRSD; total score. Analogously, the same within-

patient approach found that a clinically substantial change

Table 4 Multiple Linear Regression Results

in HRSD;; would correspond to the reported averages of
15 with the WSAS, 17 (Q-LES-Q), and 16 for the Mini-
Q-LES-Q.

This within-patient method, however, has significant
limitations. Changes in the anchor are grouped so that
a patient with an 8-point increase in WSAS is treated
similarly to a patient with a 13-point increase, which
leads to large standard deviations (ie, low precision in
defining the real relationship between the anchor and the
outcome). In addition, the wide distributions of symptom
ratings found at each threshold logically reduce the

Anchor Adjusted | RMSE' (Test | % Predicted Within | Meaningful Change in HRSD,; | Substantial; Change in
R? Set) 5 pts? [95% CI] HRSD,,[95% CI]

WSAS 0.616 4.99 73.9% 3.92 [3.70, 4.13] 7.83 [7.41, 8.26]

Q-LES-Q 0.631 4.85 71.6% 5.81 [5.50, 6.12] 11.62 [11.00, 12.23]

Mini-Q-LES-Q | 0.616 4.95 69.5% 4.93 [4.67, 5.20] 9.87 [9.34, 10.40]

Notes: 'Root mean squared error. 2 Al-ﬁ?.\S‘D, — AHRSD;| < 5, where AI-H!TS‘D, is predicted change and AHRSD; is actual change in the test sample.
Abbreviations: HRSD 7, |7-item Hamilton Rating Scale for Depression; WSAS, Work and Social Adjustment Scale; Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction
Questionnaire — Short Form; Mini-Q-LES-Q, Mini-Quality of Life Enjoyment and Satisfaction Questionnaire.
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Table 5 Mean HRSD,4 Change (+SD) for Each Group Defined by Each Anchor

Anchor No Meaningful Change Meaningful Change Substantial Change

n Mean (SD) HRSD4 Change n Mean (SD) HRSD4 Change n Mean (SD) HRSD4 Change
WSAS 942 2.37 (3.70) 439 5.71 (3.75) 486 8.76 (3.53)
Q-LES-Q-SF 1200 2.94 (3.92) 468 7.55 (3.42) 199 9.74 (3.34)
Mini-Q-LES-Q 1044 2.55 (3.74) 487 6.47 (3.67) 336 9.48 (3.23)

Abbreviations: HRSDg, 6-item Hamilton Rating Scale for Depression; WSAS, Work and Social Adjustment Scale; Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction
Questionnaire — Short Form; Mini-Q-LES-Q, Mini-Quality of Life Enjoyment and Satisfaction Questionnaire.

specificity of choosing any particular value for designating
the state of the patient, which impacts clinical utility.
These wide overlapping distributions are likely attributable
to a failure to account for other important factors (eg,
baseline depression severity, baseline anchor score, and
time in treatment) that, as noted in the introduction,”® are
likely to affect the relationship between the changes in the
anchor and changes in the HRSD;,.

Therefore, we conducted anchor-based linear regres-
sion analyses to reveal the following: a modest but

clinically meaningful difference on the HRSD;; would
be 3.9 points with the WSAS as an anchor (95% CI
[3.70, 4.13]), 5.8 with the Q-LES-Q-SF (95% CI [5.5,
6.12]), and 4.9 with the Mini-Q-LES-Q) (95% CI [4.67,
5.20]). Substantial changes in HRSD, total scores were:
7.8 (95% CI [7.41, 8.26]), 11.6 (95% CI [11.00, 12.23]),
and 9.9 (95% CI [9.34, 10.40]) for the respective
anchors.

The linear regression approach arrived at more precise
values as expected - likely because it controlled for

Group [ nwe [ me [] sc

0.00 — -

0

10

Change in HRSDg Score (WSAS Grouping)

0

10

Change in HRSD, Score (Q-LES-Q Grouping)

0.125
0.100 1
® 0.0751
S 0.050 1
© (.0251
0.000 -

0

10

Change in HRSDg Score (Mini-Q-LES-Q Grouping)

Figure 3 The distributions of the change in HRSD¢ for each anchor group.

Note: Density refers to the probability of getting a particular change in HRSD¢ score between a range of scores (higher density means more frequently occurring).
Abbreviations: HRSDq, 6-item Hamilton Rating Scale for Depression; WSAS, Work and Social Adjustment Scale; Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction
Questionnaire — Short Form; Mini-Q-LES-Q, Mini-Quality of Life Enjoyment and Satisfaction Questionnaire; NMC, No Meaningful Change in the anchor; MC, modest but

meaningful change in the anchor; SC, Substantial change on the anchor.
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Table 6 Multiple Linear Regression Results (HRSDg)

Anchor Adjust- RMSE' (Test % Predicted Within 2 | Minimal HRSD, Change Substantial HRSD4 Change
ed R? Set) pts® (95% CI) (95% CI)

WSAS 0.63 2.79 59.6% 2.23 [2.11, 2.35] 4.45 [4.21, 4.69]

Q-LES-Q 0.62 2.75 57.9% 3.21 [3.04, 3.39] 6.43 [6.08, 6.79]

Mini-Q-LES-Q | 0.62 2.75 56.6% 2.78 [2.63, 2.93] 5.56 [5.27, 5.86]

Notes: 'Root mean squared error. 2 AI-?IZS‘D, — AHRSD;| < 5 where AH/IS'D, is predicted change and AHRSD; is actual change in the test sample.
Abbreviations: HRSD 7, |7-item Hamilton Rating Scale for Depression; WSAS, Work and Social Adjustment Scale; Q-LES-Q-SF, Quality of Life Enjoyment and Satisfaction
Questionnaire — Short Form; Mini-Q-LES-Q, Mini-Quality of Life Enjoyment and Satisfaction Questionnaire.

treatment duration, baseline HRSD;; severity and other
factors that would impact the degree of change in
HRSD,; total score. Taking these findings collectively,
we propose that a 4-6-point change in the HRSD,; is
a reasonable estimate of a modest but clinically mean-
ingful change. In contrast, a 7-12-point change on the
HRSD,; represents a clinically substantial change.

Our within-patient change analyses with the HRSD;-,
were comparable to Furukawa et al who used different
analytic methods with a large data set from 7 different
acute-phase registration trials (n=1927 adult outpatients
with MDD).>® These patients were treated with a range
of antidepressant medications (imipramine, amitriptyline,
trazodone, fluoxetine, paroxetine, fluvoxamine, or pla-
cebo). They used an anchor-based approach relying on
either the CGI-S or the CGI-I to identify meaningful
change thresholds on the HRSD,;. The study concluded
that an absolute reduction by 4 to 10 points was not
clinically meaningful, so a reduction of at least 11 points
was proposed as the minimally significant difference for
the HRSD;;. On the other hand, our regression analyses
for the HRSD,; differed from Furukawa et al,50 likely
because their analyses did not take into account duration
of treatment and other factors used in our analysis.

We repeated the above analyses to identify thresholds of
change for the HRSDg. The more robust anchor-based linear
regression analyses suggested that a modest but clinically
meaningful difference would be 2.2 points on the HRSDq
based on the WSAS anchor (95% CI [2.11, 2.35]); 3.2 with
the Q-LES-Q-SF (95% CI [3.04, 3.39]), and 2.8 with the
Mini-Q-LES-Q as anchors (95% CI [2.63, 2.93]). For sub-
stantial changes, the values were 4.5 (95% CI [4.21, 4.69]),
6.4 (95% CI [6.08, 6.79]), and 5.6 (95% CI [5.27, 5.86]) for
the respective anchors. To our knowledge, no other studies
have identified a clinically important or substantial thresh-
olds of change.

The present results indicate that baseline depression
symptom severity, treatment duration, baseline anchor

scores, and anchor score changes across the treatment
affect the estimations of clinically meaningful and clini-
cally substantial changes revealed by an anchor-based
approach. We also found that, as might be expected,
a linear regression approach is more precise than the
within-patient approach.

However, even this analysis of a sizeable, reasonably
representative patient population may still not adequately
address variations in these estimates because these esti-
mates are also affected by the type of treatment, the
population under study (eg, in- vs outpatient), and even
the duration of the illness/episode as previously noted.
Common sense and clinical experience suggest that, for
example, a modest reduction in depressive symptom sever-
ity for a very severely depressed patient might be experi-
enced as more meaningful than the same degree of
symptom change for a more mildly depressed patient.

From a clinical perspective, results suggest that the
HRSDg could be of great clinical value. There was
a striking difference between meaningful but modest (2—
3 points) and substantial (4—7 points) clinical improvement
with this brief scale as was found in the longer parent
HRSD;;. These results are also consistent with the notion
that the HRSDg is especially sensitive to change as it
includes those items most likely accounting for the major-
ity of the change in the 17-item version.>'

Table 7 summarizes and compares how the present
results would characterize the study sample using the
derived HRSD 4 and HRSD;; thresholds derived by the
multiple linear regression analyses. The two rating scales
are in reasonable agreement as to the proportions of per-
sons reaching the two thresholds and the proportions of the
sample reaching these thresholds and is informative and
largely consistent with expectations.

This study has several limitations. Most importantly,
even though the thresholds were chosen a priori, they were
chosen by clinical consensus based on the anchors’ nature
and our experience with them, which raises questions as to
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Table 7 Multiple Linear Regression Analyses Using the Derived
HRSDé and HRSD|7

Scale No Meaningful Meaningful Substantial
Change' Change? Change®

HRSD,7 | 577 (31%) 244 (13%) 1046 (56%)

HRSDs | 476 (25%) 284 (15%) 1107 (59%)

Notes: 'Defined as < 4 point reduction in HRSD7 and < 2 point reduction in
HRSDS,ZDeﬁned as 4-6 point reduction in HRSD7 and 2-3 point reduction in
HRSD¢ *Defined as 27 point reduction in HRSD,7; and 24 point reduction in
HRSDy.

their validity in representing the patient voice alone.?®
Further, the method to designate “substantial” thresholds
by simply doubling the change required for a meaning for
threshold is somewhat arbitrary. Consequently, the speci-
fication of meaningful and substantial thresholds can be
incorrect. Certainly, other thresholds likely would reveal
different results. Results in the above calculations as to
how these thresholds actually worked in this sample is
somewhat reassuring, however, as they approximate the
expected proportions of patients in each category based on
the classic symptom-based groupings (e.g. no benefit, par-
tial response, and response).

Secondly, these results are of limited generalizability
because they apply only to adult outpatients with major
depressive disorder. The present results may not be precisely
applicable to depressed patient participants who enter regu-
latory registration trials. Only 20-25% of this analytic sam-
ple would have been eligible for these trials.>? Thirdly, in this
study, citalopram could be used up to a maximum dose that is
now not recommended by the FDA (the current maximum
citalopram doses are 40 mg/day for adults and 20 mg/day for
those over age 60). Several paradigms (expert opinion,
anchor-based, and distribution-based) can be used to estimate
these thresholds, and they do not all agree. For example, we
explored only two anchor-based approaches, though litera-
ture proposes two others.”

Further limitations, those of the scales themselves, and
the risk that depressive symptom severity is likely to affect
at least somewhat the patients self-evaluation (more
severely depressed have greater negative self-appraisal).
Further, the terms designating the psychosocial domains
being assessed, scale properties, and other features could
affect a depressed patient’s ability to understand and
respond appropriately.

In summary, estimates of a meaningful change in
HRSD; total score is 4—6 points, while a change of 7—

12 points is substantial. For the HRSDg, a change in the
total score of 2—3 points and 4—7 points may be considered
as meaningful and substantial, respectively.
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