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n clinical trials, antidepressants are typically evaluated
in terms of efficacy measures (e.g., the Hamilton
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Background: This article develops and applies
depression-free days (DFDs) as a summary measure
of the temporal pattern of response and remission in
a comparison of venlafaxine (a dual-action serotonin-
norepinephrine reuptake inhibitor) with selective
serotonin reuptake inhibitors (SSRIs) and placebo.

Method: Weekly data on the 17-item Hamilton
Rating Scale for Depression (HAM-D-17) from 2046
patients with DSM-III-R/IV–established moderate-to-
severe major depression, participating in 1 of 8 random-
ized, double-blind, controlled studies that compared
venlafaxine with an SSRI (fluoxetine, paroxetine, or
fluvoxamine) or with both placebo and an SSRI, were
used to estimate DFDs. Maximum DFDs were imputed
to maintained HAM-D-17 scores ≤ 7 (asymptomatic
depression) over time, minimum DFDs to persistent
HAM-D-17 scores ≥ 15 (acutely symptomatic depres-
sion), and prorated DFDs to intermediate HAM-D-17
scores. A secondary construct was developed to test
sensitivity to a less stringent upper threshold of acutely
symptomatic depression (HAM-D-17 score ≥ 22). Using
a tertiary construct, sensitivity to a more stringent lower
threshold representing elimination of residual symptoms
was also evaluated. The construct validity of the pri-
mary and the secondary DFDs measures was assessed
in terms of their correlation with sustained low clinical
global severity of illness (scores of 1 or 2 on the
Clinical Global Impressions-Severity of Illness scale).
For each construct, DFDs were compared across the 3
treatment groups and corresponding effect sizes were
generated.

Results: Overall, sustained low clinical global sever-
ity of illness was associated with 38.3 median (inter-
quartile range, 29.8 to 44.2) DFDs relative to 5.7 (inter-
quartile range, 0 to 20.6) median DFDs associated with
nonsustained low clinical global severity; similar differ-
ences emerged in terms of sustained asymptomatic
depression. The venlafaxine group (N = 851) experi-
enced a median of 18.8 (interquartile range, 0.4 to 34.6)
DFDs compared with a median of 13.6 (interquartile
range, 0 to 29.8) DFDs in the SSRI group (N = 749)
and 7.4 (interquartile range, 0 to 26.2) DFDs in the
placebo group (N = 446) (p < .0001 overall; venlafaxine
vs. SSRIs, p = .0015, effect size = 0.2; venlafaxine vs.
placebo, p < .0001, effect size = 0.4; and SSRIs vs.

placebo, p = .0007, effect size = 0.2). The secondary
and tertiary DFDs constructs yielded similar, albeit
narrower, differences in all comparisons.

Conclusion: The construct of DFDs was found to
be a useful summary measure of sustained remission.
Active treatments were associated with more DFDs than
placebo, and venlafaxine with more DFDs than SSRIs,
consistent with corresponding differences in sustained
remission.
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I
Rating Scale for Depression [HAM-D],1 the Montgomery-
Asberg Depression Rating Scale [MADRS],2 or the
Clinical Global Impressions-Severity of Illness [CGI-S]
or -Improvement [CGI-I] scales).3 Moreover, efficacy is
usually assessed in terms of average reduction in HAM-D
scores or attainment of a minimum response, typically
a 50% decline in HAM-D or MADRS scores between
baseline and end of treatment.4,5 Both epidemiologic6 and
clinical studies7 have demonstrated, however, that the
50% improvement norm may result in continued depres-
sive symptoms for many patients.

Remission from acute depressive illness (i.e., minimal
residual clinical symptoms) is less often examined as an
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explicit outcome in clinical trials, and sustained remission
and prevention of relapse are rarely addressed. In studies
that do examine remission, it has been observed that of
the patients who respond during acute treatment, only
about half subsequently progress to remission.8 In addi-
tion, since major depression is characterized by recurrent
episodes as well as relapses within episodes,9,10 the exist-
ence of residual symptoms during acute response to treat-
ment is also likely to be associated with a full relapse or
recurrence.11–13

Less than optimal remission of major depressive
symptoms is known to have adverse health outcomes im-
plications. First, absence of full remission is associated
with greater use of health care services—visits to general
practitioners or psychiatric specialists for reevaluation
and for changes in prescribed medication,14 emergency
room visits, and hospitalization.15 Second, patients who
do not achieve full remission or subsequently relapse are
likely to have greater risk of disability and absentee-
ism.16–19 Finally, relapse or recurrence of symptomatic
major clinical depression has been found to be associated
with substantially impaired quality of life for patients,20–22

including greater risk of suicide.16

In light of the above, the importance of remission is in-
creasingly recognized.23,24 It is also understood that remis-
sion and relapse in major depressive symptoms must be
operationally defined if these concepts are to be meaning-
fully applied in clinical research. Thus, attainment of
a HAM-D score ≤ 7 has become generally accepted as
evidence of asymptomatic depression, i.e., “remission,”
and a HAM-D score ≥ 15 as evidence of being fully
symptomatic.25 Further, a return from remission to a fully
symptomatic state within the same depressive episode is
characterized as “relapse” and the occurrence of a new
episode as “recurrence.”25

It is also recognized that a static conceptualization of
the attainment of remission or the occurrence of relapse
may be insufficient and that dynamic considerations that
incorporate duration in each of the clinical states may be
useful.26 First, attainment of response typically leads to a
state of “partial remission” (defined as HAM-D-17 in the
range between, but not including, 7 and 15), from which
state a patient could either move on to full remission,
relapse, or remain in the state of partial remission or
“flurry,” i.e., a relatively short period outside the asymp-
tomatic range that does not constitute relapse into a
fully symptomatic state.25 Second, remission is required
to be a minimum of 2 weeks in duration, and if it is
not maintained for longer periods, it is characterized as
“transient.”27

This article is motivated by the belief that despite a
recognition of the importance of remission23,24 and its
duration,28 the relative complexity of fully characterizing
the time pattern of response or remission has prevented
the use of temporal measures of treatment success or fail-

ure in clinical trials of major depression. On the other
hand, measuring response or even remission rates at
a single point in time, while simpler, is likely to be insen-
sitive to the remitting-relapsing course of depressive
symptoms. Accordingly, a valid, yet simple and clinically
meaningful quantitative assessment that integrates occur-
rence and duration of time in remission (sustained or tran-
sient), response without remission, and nonresponse dur-
ing a major depressive episode is needed. Such a measure
would be potentially useful in discriminating between the
effects of being in one or other of these states as well as in
describing effectiveness of treatments.

In this article, we propose depression-free days
(DFDs), previously used in comparing psychotherapy
regimens with pharmacologic treatment,29 as a summary
measure of the temporal pattern of response and remis-
sion that can be flexibly constructed from sequential as-
sessments of the HAM-D-17 during treatment of a major
depressive episode. Using pooled data from a previously
published meta-analysis that compared venlafaxine (XR;
a dual serotonin-norepinephrine reuptake inhibitor), se-
lective serotonin reuptake inhibitors (SSRIs), and pla-
cebo,30 we develop a primary DFDs measure based on the
well-accepted thresholds of HAM-D-17 score ≤ 7 (remis-
sion or asymptomatic depression) and HAM-D-17 score
≥ 15 (fully symptomatic depression),25 and prorating of
time in remission or symptomatic depression according
to proximity of HAM-D-17 scores to these specific an-
chors. By this construct, DFDs are optimized for patients
who achieve and sustain remission, especially those with
longer sustained remission. In contrast, patients who
never respond, those who respond but never attain remis-
sion, and those who attain remission but subsequently
relapse are expected to have, on average, fewer DFDs.

We also develop a secondary construct based on a less
conservative definition of what constitutes a fully symp-
tomatic state (HAM-D-17 score ≥ 22),29 which attributes
relatively more DFDs even when there is response rather
than remission. Finally, we explore a tertiary construct
based on a more conservative definition of treatment
success in terms of elimination of residual symptoms
(HAM-D-17 score = 6, 5, 4, 3, 2, 1), which sets a higher
standard for optimal depression-free time than attainment
of a HAM-D score of 7. We evaluate the validity, inter-
pretability, and efficiency of DFDs in variably discrimi-
nating between various patient health states as well as
across treatment groups for each of these constructs.

METHOD

Design of the Clinical Studies
In these studies (references 31–36 as well as data on

file, Wyeth Laboratories), previously summarized,30 con-
ducted in the United States, Europe, or Canada, patients
were randomly assigned to treatment with venlafaxine
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(75–375 mg/day immediate release or 75–225 mg/day
XR), an SSRI (fluoxetine [20–80 mg/day], paroxetine
[20–40 mg/day], or fluvoxamine [100–200 mg/day]), or
placebo (4 studies only) during the double-blind treatment
period. Seven studies were outpatient trials; the eighth
study32 enrolled only inpatients. Four studies were of
8-week duration, 3 studies were of 6-week duration, and 1
study was of 12-week duration30; for consistency, pooled
data were analyzed at 8 weeks with data truncated at 8
weeks for the 12-week study and extrapolated to 8 weeks
for the 6-week studies. In sensitivity analysis, we also
examined the implications, however, of truncating the
data at 6 weeks for all studies. The studies were conducted
with institutional review board approval at participating
centers and according to the guidelines of the Declaration
of Helsinki and its amendments, with all patients provid-
ing explicit written informed consent.

Patient Population
Eligibility for all studies included in this analysis

required patients to be at least 18 years old and to meet
the criteria of the Diagnostic and Statistical Manual of
Mental Disorders, Third Edition, Revised (DSM-III-R)37

or Fourth Edition (DSM-IV)38 for major depression or
major depressive disorder, respectively, for at least 1
month before enrollment. Further, eligible patients were
typically required to have minimum scores (depending on
the study) of either 20 on the HAM-D-21 or 25 on the
MADRS2 at baseline.

Patients with clinically significant physical or mental
comorbidities (e.g., cardiovascular disease, renal or he-
patic disorders, seizure disorders, or recent history of al-
cohol or drug abuse) were excluded from study participa-
tion. Patients who had known hypersensitivity to the study
drugs or who had used investigational or antipsychotic
drugs within 30 days, a monoamine oxidase inhibitor
within 14 days, or other antidepressant, anxiolytic, or
sedative-hypnotic drug within 7 days of the double-blind
treatment period were also excluded. Patients who had
taken any nonpsychopharmacologic drugs with psycho-
tropic effects within 7 days of the double-blind treatment
period were excluded unless a stable dosage of the drug
had been maintained for at least 1 month prior to study
start. The sociodemographic and pretreatment clinical
characteristics of the pooled study groups have been pre-
viously reported.30

Efficacy and Safety Assessments in Individual Studies
For each of the 8 studies pooled for this analysis,

evaluations of the HAM-D-17 total score and the CGI-S
score were performed at baseline, prior to double-blind
therapy, and subsequently on study days 7, 14, 21, 28, 42,
and, if available, 56. In the individual studies, response
was defined in terms of a 50% reduction from the baseline
total scores for the HAM-D-17. Safety and tolerability

were evaluated on the basis of reported adverse events
throughout the study evaluation period and also on the
basis of any changes that occurred in the physical exami-
nation, vital signs, 12-lead electrocardiogram recordings,
or clinical laboratory tests during treatment. Because this
report focuses on effectiveness in terms of depression-
free days derived from the clinical efficacy measures,
safety comparisons are restricted to only the proportions
of patients withdrawn from double-blind therapy due to
side effects or lack of efficacy.

Concepts, Definitions, and Outcomes
In order to evaluate its relationship to DFDs, remis-

sion was defined broadly in terms of 2 alternative mea-
sures: (1) low clinical global severity (CGI-S) score of 1
(“normal, not at all ill”) or 2 (“borderline mentally ill”)
and (2) asymptomatic depression (HAM-D-17 score ≤ 7),
following precedent using similar approaches.39 We re-
quired patients with sustained remission to attain a state
of low clinical global severity or asymptomatic depres-
sion continuously for at least 4 weeks; by definition, this
was incompatible with any evidence of relapse or flurry
from the point of attainment of remission.39 In contrast,
achieving remission for less than 4 weeks or being fol-
lowed by periods of relapse or partial remission (flurry)
was defined as transient remission, following similar
approaches.27,39

These concepts were operationalized by estimating
sustained remission rates as the proportion of patients
who had achieved remission by week 2 or week 4
and subsequently maintained remission through the end
of the 8-week analysis period, with no evidence of re-
lapse or flurry, alternatively in terms of the CGI-S or the
HAM-D-17 criteria. We further classified patients who
achieved sustained remission by the duration of time they
were in continuous remission, i.e., as 4-week or 6-week
sustained remitters. Patients who did not achieve sus-
tained remission were also subclassified, albeit somewhat
differently, by the CGI-S criteria and the HAM-D-17 cri-
teria. On the basis of the former, the nonsustained remit-
ters were classified as (1) nonremitters: those who never
attained a CGI-S score of 1 or 2; or (2) transient remitters:
those who attained a CGI-S score of 1 or 2 but for less
than 4 continuous weeks. On the basis of the latter, the
nonsustained remitters were classified as (1) nonre-
sponders: those who did not respond (i.e., never attained
a 50% reduction in HAM-D-17 scores from baseline);
(2) responders only: those who responded but never at-
tained a HAM-D-17 score ≤ 7; or (3) transient remitters:
those who attained a HAM-D-17 score ≤ 7 at some point
during the study period but subsequently slipped into par-
tial remission or full relapse, and were never observed to
be in continuous remission for more than 3 weeks.

Depression-free days were estimated, for each patient,
using weekly scores on the HAM-D-17. For the primary
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measure of DFDs, a value of 7 DFDs was assigned when a
HAM-D-17 score ≤ 7 (the remission threshold) was main-
tained over a weekly interval, a value of 0 DFDs when a
HAM-D-17 score ≥ 15 (acutely symptomatic depression)
persisted over the week, and weighting DFDs proportion-
ately to HAM-D-17 scores that varied between 7 and 15,
i.e., in the partial remission range, during the week. For
the secondary DFDs construct, the above was modified
to attribute 0 DFDs only when patients had a persistent
HAM-D-17 score ≥ 22 (rather than 15) and weigh DFDs
proportionately to HAM-D-17 scores between 7 and 22,
thus imputing some DFDs to scores between 15 and 22.
For the tertiary construct, it was the lower threshold that
was modified to reflect a more stringent definition of
remission in terms of elimination of residual symptoms,
i.e., HAM-D-17 score = 1. The tertiary construct is re-
ported on only for treatment-related analyses for brevity.
For all 3 versions, weekly DFDs were aggregated over
the 8-week analysis period, and therefore by construct,
DFDs could potentially vary between 0 and 56 days, as
described in Appendix 1. Using 3 hypothetical temporal
patterns of HAM-D-17 scores representing response
only (without remission), transient remission (remitting-
relapsing course of symptoms), and sustained remission,
Figure 1 presents calculated DFDs for each longitudinal
pattern (with DFDs for the secondary construct in paren-
theses). It shows (1) that the DFDs measure, whether the
primary or secondary construct is used, distinguishes
these 3 states while a point-in-time assessment of remis-
sion at week 8, for example, would fail to distinguish sus-
tained remission from transient remission and (2) that the
primary construct of DFDs distinguishes the “response
only” time pattern better than the secondary construct
since the latter also attributes some DFDs to HAM-D
scores between 15 and 22.

Validation of the DFDs Construct
Using combined data over all treatment groups, we as-

sessed the evaluative properties40 of the DFDs measure,
i.e., whether the construct enables as its primary goal a
useful and accurate distinction between patients with and
without sustained remission. We examined the construct
validity41 of the DFDs measure primarily in terms of its
association with an external, independent measure: sus-
tained low clinical global severity of illness (CGI-S score
of 1 or 2). In addition, we evaluated the relationship of
DFDs to sustained asymptomatic depression (HAM-D-17
score ≤ 7). Both criteria required sustained remission for
at least 4 weeks, i.e., that there be no evidence of relapse
or flurry after remission is attained. For each test, we
compared median DFDs between patients who achieved
sustained remission and those who did not, using the
rank-order Wilcoxon 2-sample test. We further evaluated
the validity of the DFDs measure in terms of its intended
secondary goals to (1) distinguish patients classified
according to varying durations of continuous remission
(4 weeks or 6 weeks) and (2) distinguish patients with
transient remission from patients with response but no
remission and those with no response, using the rank-
order Kruskal-Wallis multiple-sample test. Each of these
exercises was replicated for the secondary DFDs con-
struct.

Treatment-Related Analyses
and Statistical Issues

The analyses were performed on a modified intent-
to-treat (ITT) sample, which included all patients who re-
ceived at least 1 dose of study medication and had at least
1 evaluation during therapy. All outcomes were estimated
using the last-observation-carried-forward method, con-
sistent with previous literature on DFDs29 and remis-
sion,30 which allowed the inclusion of patients who were
withdrawn early. To evaluate if this approach caused po-
tential bias in treatment group–related analyses, we com-
pared the proportions of patients thus affected, i.e., those
who withdrew early, across treatment groups.

For treatment-related analyses, analysis of variance
was used first to assess the comparability of the 3 treat-
ment groups (venlafaxine, SSRIs, or placebo) with re-
spect to age, weight, duration of depressive episode, and
baseline HAM-D-17 and MADRS total scores. Baseline
severity of depression was also assessed using the CGI-S
item. In addition, DFDs were compared across treatment
groups after first testing the underlying distribution for
normality. Because standard normality assumptions were
found not to hold, nonparametric methods (rank-order
Kruskal-Wallis tests) were used to compare the distri-
bution of DFDs across treatment groups. Sensitivity of
treatment group–related differences in DFDs was exam-
ined in terms of the alternative construct of fully asymp-
tomatic depression (HAM-D-17 score ≥ 22) as well as in

Figure 1. Time Pattern of 17-Item Hamilton Rating Scale for
Depression (HAM-D-17) Scores and Associated Depression-
Free Days (DFDs)a

aMedian DFDs for each response group were as follows: response
only, 14.0 (30.8), transient remission, 28.9 (37.8), sustained
remission, 38.5 (45.2). Values in parentheses denote DFDs for the
secondary construct.
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terms of successive reductions in the lower threshold to
reflect not only remission but virtual elimination of re-
sidual depressive symptoms (i.e., HAM-D-17 score = 6,
5, 4, 3, 2, 1).

Interpretability of DFDs
In addition to validity, interpretability of a new mea-

sure in terms of other clinical criteria is important.42

Following similar approaches,43 we sought to evaluate
prospectively the interpretability of potential treatment-
related differences in DFDs in terms of implications
for the effect size.44,45 The effect size approximates the
mean difference between treatment groups deflated by the
pooled standard deviation,44 or, as in this article, the ratio
of the difference in median DFDs across treatment groups
to the pooled interquartile range of DFDs, when nonpara-
metric comparisons are more appropriate.46 Effect sizes
over 0.2 are considered clinically meaningful, those
within the range of 0.5 to 0.8 are considered moderately
so, and those over 0.8 are considered substantial.44,47,48

RESULTS

Baseline Characteristics of Patients
In total, 2117 patients were enrolled in the 8 trials;

2046 (96.6%) were included in the modified ITT analyses
of the effects of venlafaxine and venlafaxine XR
(N = 851), the SSRIs (N = 749), and placebo (N = 446).
Approximately two thirds of the patients were women,
and all treatment populations had similar characteristics
at baseline. However, patients enrolled in the placebo-
controlled studies were less severely depressed than those
enrolled in the studies that included only an active com-
parator. Significantly fewer patients randomly assigned
to placebo had CGI-S scores of > 4 at baseline (p < .001)
when compared with subjects randomly assigned to re-
ceive venlafaxine or the SSRIs (36%, 53%, and 53%, re-
spectively). Across the placebo-controlled studies, there
was no difference between treatment groups in baseline
CGI-S scores.

Patient Withdrawal
In total, 83 patients (9%) assigned to venlafaxine were

withdrawn from treatment due to side effects, compared
with 57 patients (7%) assigned to SSRI and 10 patients
(2%) assigned to placebo (Fisher exact test; venlafaxine
vs. placebo and SSRI vs. placebo [p = .001]; venlafaxine
vs. SSRI [p = .185] comparison was not significant).30

Of the 895 patients assigned to venlafaxine, 33 (4%)
were withdrawn due to lack of efficacy, compared with
46 (6%) of the 769 patients assigned to an SSRI and 63
(14%) of the 453 patients assigned to placebo (Fisher ex-
act test; venlafaxine vs. SSRI [p = .037]; venlafaxine vs.
placebo [p = .001]; SSRI vs. placebo [p = .001]).30 Thus,
overall discontinuation rates were approximately similar:
13% in each of the venlafaxine and SSRI groups and
16% in the placebo group.

Validation of the DFDs Construct:
Pooled Data Analysis

Prior to analyzing treatment-related DFDs, data
pooled over all treatment groups were used to compare
DFDs by whether or not patients were sustained remit-
ters. Table 1 reports this relationship in terms of the inde-
pendent measure of low clinical global severity (CGI-S
score). Patients with sustained low CGI-S scores (of 1 or
2) for at least 4 weeks had an estimated median of 38.3
(interquartile range, 29.8 to 44.2) DFDs compared with
5.7 (interquartile range, 0 to 20.6) DFDs for patients
who did not achieve the sustained low CGI-S criteria
(p < .0001), a difference effect size of 1.02 ([38.3 less
5.7] divided by pooled interquartile range [31.9] of all
patients). Also, DFDs varied significantly with the dura-
tion of sustained low CGI-S scores (Table 1). A similar
association emerged between the secondary DFDs con-
struct (attributing 0 DFDs for HAM-D-17 scores ≥ 22)
and both the attainment and duration of sustained low
CGI-S scores (p < .0001) (Table 1), albeit with somewhat
smaller numerical differences across categories and
effect size of differences compared with the primary
construct.

Table 1. Association of Depression-Free Days (DFDs) With Remission and Sustained Remission, Defined in Terms of Low Clinical
Global Impressions-Severity of Illness Scale (CGI-S) Scores of 1 or 2a,b,c

Patients DFDs, Median
(total N = 2046) (interquartile range)

Outcome in Terms of Low Clinical Global Severity (CGI-S score = 1 or 2) N % Primary Construct  Secondary Construct

(i) Never attained low clinical global severity 1028 50.2 0 (0 to 8.3) 13.0 (1.9 to 24.0)
(ii) Transient low clinical global severity (for 3 or fewer weeks) 516 25.2 22.3 (12.9 to 31.9) 32.2 (25.7 to 39.2)
(iii) Nonsustained low clinical global severity (group i + group ii) 1544 75.5 5.7 (0 to 20.6) 21.5 (7.0 to 32.0)
(iv) Sustained low clinical global severity for 4 to 5 weeks 343 16.8 35.0 (28.4 to 39.8) 41.1 (35.2 to 45.3)
(v) Sustained low clinical global severity for ≥ 6 weeks 159 7.8 45.5 (40.3 to 48.6) 48.8 (45.3 to 51.3)

(vi) All sustained low clinical global severity (group iv + group v) 502 24.5 38.3 (29.8 to 44.2) 43.9 (37.3 to 47.8)
aCalculations based on data also separately analyzed in Thase et al.30

bp < .0001, Kruskal-Wallis rank-order test of differences in medians across groups i, ii, iv, and v; p < .0001, Wilcoxon rank-order test of differences
in medians between groups vi and iii.

cEffect size (group vi vs. group iii) = (median group vi – median group iii)/pooled interquartile range. For primary construct, effect size = 1.02;
for secondary construct, effect size = 0.81. Tertiary construct not presented here for brevity.
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Table 2. Association of Depression-Free Days With Response, Remission, and Sustained Remission, Defined in Terms of
Asymptomatic Depression (HAM-D-17 score ≤ 7)a,b,c

Patients
(total N = 2046) DFDs, Median (interquartile range)

Outcomes in Terms of Asymptomatic Depression (HAM-D-17 score ≤ 7) N % Primary Construct Secondary Construct

(i) No response (< 50% reduction in baseline HAM-D-17 score) 723 35.3 0 (0 to 0) 6.5 (0 to 16.8)
(ii) Response but not asymptomatic depression (never attained HAM-D-17 score of 7) 444 21.7 11.4 (5.7 to 19.7) 25.9 (19.4 to 32.0)

(iii) Transient asymptomatic depression (HAM-D-17 score ≤ 7 for 3 or fewer weeks) 507 24.8 26.7 (18.8 to 32.8) 35.2 (29.4 to 40.6)
(iv) Nonsustained asymptomatic depression (group i + group ii + group iii) 1674 81.8 7.9 (0 to 22.8) 22.9 (8.4 to 33.1)
(v) Sustained asymptomatic depression (HAM-D-17 score ≤ 7 for 4 to 5 weeks) 275 13.4 39.4 (35.9 to 42.4) 44.6 (41.5 to 47.1)

(vi) Sustained asymptomatic depression (HAM-D-17 score ≤ 7 for ≥ 6 weeks) 97 4.7 47.7 (45.9 to 49.0) 50.4 (48.8 to 52.0)
(vii) All sustained asymptomatic depression (group v + group vi) 372 18.2 41.6 (37.6 to 46.4) 46.2 (42.6 to 49.7)
aCalculations based on data also separately analyzed in Thase et al.30

bp < .0001, Kruskal-Wallis rank-order test of differences in medians across groups i, ii, iii, v, and vi; p < .0001, Wilcoxon rank-order test of
differences in medians between groups vii and iv.

cEffect size (group vii vs. group iv) = (median group vii – median group iv)/pooled interquartile range. For primary construct, effect size = 1.06;
for secondary construct, effect size = 0.86. Tertiary construct not presented here for brevity.

Abbreviation: HAM-D-17 = 17-item Hamilton Rating Scale for Depression.

Also, DFDs were similarly associated with achievement
and duration of sustained remission when defined alterna-
tively in terms of asymptomatic depression (HAM-D-17
score ≤ 7 for at least 4 weeks) (p < .0001). This relation-
ship held in terms of the primary DFDs construct as well
as, albeit with narrower numerical differences, for the sec-
ondary DFDs construct (Table 2).

Depression-Free Days:
Differences by Treatment Group

Over the average 8-week period, patients in the venla-
faxine group (N = 851) had an estimated median of 18.8
DFDs compared with a median of 13.6 DFDs in the SSRI

group (N = 749) and a median of 7.4
DFDs in the placebo group (N = 446),
based on the primary construct (Table 3).
Mean DFDs varied in the same direction
across treatment groups. The treatment-
related differences in DFDs translated
into an effect size of 0.2 ([18.8–13.6]/
31.9) between the venlafaxine group and
the SSRI groups, an effect size of 0.4
between the venlafaxine group and the
placebo group, and an effect size of 0.2
between the SSRI group and the placebo
group.

In terms of the secondary construct,
DFDs were uniformly greater for all treat-
ment groups, and differences between
the treatment groups, while numerically
smaller, retained their statistical signifi-
cance (Table 3). Using the tertiary con-
struct, DFDs were uniformly lower but
differences across treatment groups were
still significant, albeit similar in numeri-
cal magnitude to the secondary construct
(Table 3). Finally, DFDs were found to
vary significantly in the same direction

across treatment groups when estimated by truncating all
pooled data at 6 rather than 8 weeks.

There were similarly significant treatment-related dif-
ferences in the distribution of patients by achievement
and duration of sustained low clinical global severity of
illness (CGI-S score = 1 or 2) (Table 4) or asymptomatic
depression (HAM-D-17 score ≤ 7) (Table 5). Compared
with placebo, both the active treatment groups were asso-
ciated with a greater proportion of patients who achieved
sustained low clinical global severity or asymptomatic
depression; active treatments were also associated with
longer duration in these states. Venlafaxine was associ-
ated with a greater proportion of patients with sustained

Table 3. Depression-Free Days (DFDs) Across Treatment Groupsa

Venlafaxine SSRIs Placebo
Efficacy Measureb (N = 851) (N = 749) (N = 446) p Values

Primary constructc 18.8 (0.4 to 34.6) 13.6 (0 to 29.8) 7.4 (0 to 26.2) < .0001φ

.0015*
< .0001#

.0007ρ

Secondary constructd 29.9 (15.2 to 41.3)  26.8 (11.9 to 38.7) 23.2 (8.4 to 36.2) < .0001φ

.0046*
< .0001#

.0196ρ

Tertiary constructe 11.3 (0.3 to 23.3) 7.8 (0 to 18.5) 4.3 (0 to 15.8) < .0001φ

.0008*
< .0001#

.0006ρ

aCalculations based on data also separately analyzed in Thase et al.30

bDFDs, median (interquartile range) for each construct.
cPrimary DFDs construct based on attributing 1 DFD to HAM-D-17 score ≤ 7, 0 DFDs

to HAM-D-17 score ≥ 15, and prorating intermediate values.
dSecondary DFDs construct based on attributing 1 DFD to HAM-D-17 score ≤ 7, 0 DFDs

to HAM-D-17 score ≥ 22, and prorating intermediate values.
eTertiary (most stringent) DFDs construct based on attributing 1 DFD to HAM-D-17 score
≤ 1, 0 DFDs to HAM-D-17 score ≥ 15, and prorating intermediate values.

φOverall differences across the 3 treatment groups (Kruskal-Wallis rank-order, multiple-
sample test).

*Venlafaxine compared with SSRIs (Wilcoxon rank-order test).
#Venlafaxine compared with placebo (Wilcoxon rank-order test).
ρSSRIs compared with placebo (Wilcoxon rank-order test).
Abbreviations: HAM-D-17 = 17-item Hamilton Rating Scale for Depression,

SSRI = selective serotonin reuptake inhibitor.
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low clinical global severity or asymptomatic depression
compared with both SSRIs and placebo, especially when
comparing patients who achieved and sustained either
measure of remission for at least 6 weeks (Tables 4 and 5).
The SSRI group was associated with a significantly
greater proportion of patients with sustained asympto-
matic depression and low clinical global severity of ill-
ness compared with the placebo group. At the other end of
the spectrum, both active treatments when compared with
placebo were associated with a smaller proportion who
had no response. In terms of the intermediate categories
of response only or transient remission, the 3 groups were
essentially similar, but SSRIs were associated with a
higher proportion of patients who achieved response only
but no remission compared with patients in the venlafax-
ine or placebo groups.

DISCUSSION

Although there is increasing recognition that remission
is important, integrating remission-based outcomes in
clinical trials and analyses, especially in terms of their
time dependence, encounters many challenges. On the
one hand, an outcome measure that evaluates remission,
but does so at 1 timepoint alone, while being relatively
simple, may not adequately quantify the potential benefits
of sustainability or longer duration of sustained remis-
sion. On the other hand, interpreting findings that report

a complex vector of time paths of remission, relapse,
and response rates, even when there is consensus on their
clinical meaningfulness, can be daunting for the practic-
ing clinician. A further complication occurs when there
are subtle disagreements on the thresholds (or anchors)
that define depressive health states, i.e., fully symptom-
atic depression on the one hand and remission on the
other.25,29 This study suggests that depression-free days,
an approximate summary measure of the amount of time
that patients are expected to spend, on average, in a state
of minimal depression symptoms, offers the potential of
being a relatively simple, yet valid, flexible, and interpret-
able measure that can sensitively discriminate between
sustained remission (and its duration), transient remission
(i.e., remitting-relapsing symptoms), response without re-
mission, and no response. These properties are discussed
further below.

The DFDs measure was found to substantially dis-
tinguish patients with sustained remission (HAM-D-17
score ≤ 7 or CGI-S score of 1 or 2) from others, with a dif-
ference of about 33 DFDs and a corresponding effect size
of slightly over 1. Further, the DFDs measure was also
found to discriminate among patients with varying dura-
tions of sustained remission, a distinction emphasized in
previous literature,25,28–30 and among those who achieved
only transient remission, response without remission, or
no response, validating its stated purpose of distinguish-
ing among these outcomes.

Table 4. Distribution of Patients by Remission and Duration of Remission: Sustained Low Clinical Global Severity Criteria
(CGI-S score = 1 or 2)a

Venlafaxine SSRIs Placebo

Outcomes in Terms of Low Clinical Global Severity (N = 851) (N = 749) (N = 446)

(CGI-S score = 1 or 2) N % N % N %

Never attained low clinical global severity 378 44.4 382 51.0 268  60.1
Transient (for 3 or fewer weeks of continuous) low clinical global severity 244 28.7 178 23.8 94  21.1
4 to 5 weeks of continuous low clinical global severity 143 16.8 140 18.7 60 13.5
≥ 6 weeks of continuous low clinical global severity 86 10.1 49 6.5 24 5.4
aCalculations based on data also separately analyzed in Thase et al.30 p Values based on chi-square test of differences in frequency distribution across

treatment groups: overall differences in distribution across the 3 treatment groups, p = .001; venlafaxine vs. SSRIs, p = .003; venlafaxine vs.
placebo, p = .001; SSRIs vs. placebo, p = .016.

Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale, SSRI = selective serotonin reuptake inhibitor.

Table 5. Distribution of Patients by Response, Remission, and Duration of Remission: Sustained Asymptomatic Depression
Criteria (HAM-D-17 score ≤ 7)a

Venlafaxine SSRIs Placebo

Outcomes in Terms of Asymptomatic Depression (N = 851) (N = 749) (N = 446)

(HAM-D-17 score ≤ 7) N % N % N %

No response (< 50% reduction in baseline HAM-D-17 score) 255 30.0 267 35.6 201 45.1
Response but no asymptomatic depression 162 19.0 185 24.7 97 21.7
Transient (for 3 or fewer weeks of continuous) asymptomatic depression 238 28.0 168 22.4 101 22.6
Sustained asymptomatic depression for 4 to 5 weeks 140 16.5 101 13.5 34 7.6
Sustained asymptomatic depression for ≥ 6 weeks 56 6.6 28 3.7 13 2.9
aCalculations based on data also separately analyzed in Thase et al.30 p Values based on chi-square test of differences in frequency distribution across

treatment groups: overall differences in distribution across the 3 treatment groups, p = .001; venlafaxine vs. SSRIs, p = .001; venlafaxine vs.
placebo, p = .001; SSRIs vs. placebo, p = .002.

Abbreviations: HAM-D-17 = 17-item Hamilton Rating Scale for Depression, SSRI = selective serotonin reuptake inhibitor.
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We found that by virtue of a flexible application of the
underlying anchors, the DFDs measure also differentiated
in terms of varying emphasis on response, remission, or
elimination of all residual symptoms. Thus, the secondary
construct, since it attributed some DFDs also to patients
with minimal responses from baseline, yielded more
DFDs overall, but the increase was disproportionately
greatest in the placebo group, followed by the SSRI group,
and least in the venlafaxine group. This finding was con-
sistent with similar differences across treatment groups in
the proportion of patients who achieved only a response
but did not achieve remission. Accordingly, while the sec-
ondary DFDs construct maintained an ability to distin-
guish between sustained remitters and others, albeit with
narrower differences, it discriminated more effectively
than the primary construct between patients who achieved
a response but not remission (i.e., a > 50% decline from
the baseline HAM-D-17 score, but a HAM-D-17 score
> 7). The differential level of discrimination between out-
comes using the primary and secondary DFDs constructs
suggests that DFDs may be flexibly constructed with
varying specifications of the HAM-D–based anchors and
yet be highly robust in terms of accomplishing their stated
purpose of distinguishing patients who achieve (longer)
sustained remission from others. Finally, in the tertiary
construct, while overall DFDs declined as expected when
the lower HAM-D-17 threshold was successively modi-
fied to reflect increasingly stringent criteria for what con-
stitutes a fully depression-free day, treatment group–
related differences persisted even in the most extreme case
requiring complete elimination of residual symptoms as
the criterion for a fully depression-free day.

Interpretability of the differences in DFDs in various
comparisons was assessed in terms of effect sizes. The
effect sizes of differences in DFDs between patients
who did or did not meet our criterion of sustained remis-
sion, by either definition, were found to be the greatest,
about 1, indicating a substantial ability of DFDs to dis-
criminate between these 2 groups. Effect sizes of differ-
ences in DFDs between patients in adjacent subcategories
were more modest yet moderate, ranging from 0.25 in the
comparison of patients with 6-week and 4-week remission
to 0.47 in the comparison of patients with transient remis-
sion to those with response alone. Effect sizes for the sec-
ondary DFDs construct were substantial but somewhat
smaller, indicating that attribution of DFDs to patients
who achieve limited response at HAM-D-17 scores be-
tween 15 and 22 dilutes somewhat the distinction between
those who achieve full remission and others.

Overall variation in DFDs by sustained remission and
its duration enables understanding of the sources of differ-
ences in DFDs across treatment groups: 19 DFDs for ven-
lafaxine, relative to 14 DFDs for SSRIs and 7 DFDs for
placebo. These differences in DFDs were consistent with
corresponding differences across treatment groups in the

proportion of patients who attained sustained low clinical
global severity of illness (CGI-S score of 1 or 2), sus-
tained asymptomatic depression (HAM-D score ≤ 7), and
the duration of sustained remission by either criterion.
Further, the markedly higher DFDs among patients who
achieved remission as early as week 2 and sustained it for
at least 6 weeks enables also a better perspective on the
issue of fast onset of response. Fast onset, if not matched
by remission and, ideally, sustained remission, is neither
clinically meaningful nor likely to contribute substantially
to DFDs. Consequently, the faster response onset of ven-
lafaxine noted in previous research49 is unlikely to have
accounted for all of the differences in DFDs across treat-
ment groups observed in this study if in fact it reflected
only transient remission or no remission at all. However,
longer studies extending into the continuation phase are
required to more fully clarify how sustained remission
relates to DFDs and differences by treatment group.

It is arguable that the treatment-related differences at-
tained statistical significance solely because of the pool-
ing of studies. Pooling of studies is especially problematic
if the underlying individual studies are heterogeneous in
terms of treatment effects. However, previous analysis of
these pooled studies revealed the opposite. Based on the
Breslow-Day test for homogeneity of the odds ratio of
achieving remission, treatment-related differences were
found to be consistent in all 8 of the included studies
(p = .28).30 In this study, treatment-related differences in
DFDs were also found to be robust to truncating the
pooled data to 6 weeks to reflect the duration of the short-
est studies. Finally, the possibility of exclusion bias has
been previously examined. Twelve excluded studies that
were arguably worthy of inclusion in qualitative analysis
were observed to be quite different in terms of the patient
populations they treated, the strength and duration of
therapy administered, and definitions of outcomes; never-
theless, as previously reported, none of these studies
found treatment-related differences between venlafaxine,
SSRIs, and placebo that were discordant with the results
reported here.30

A couple of important caveats of the interpretations
attached to the analyses presented here must be noted:
First, while the use of the term depression-free days might
imply a measure that incorporates daily observation of
depression symptoms, such is clearly not the case. As
noted, the construct of depression-free days is based on
weekly assessments of the physician-administered (17-
item) HAM-D. Thus, it may not adequately capture
intraweek variations in disease symptoms such as, for ex-
ample, the daily diary in asthma50 may potentially accom-
plish. Nevertheless, daily diary–based assessments in
other conditions with mood- and anxiety-related effects
have been found to be correlated with weekly HAM-D
scores.51,52 In any case, departures of daily (intraweek) de-
pressive symptoms from the weekly assessment of the
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HAM-D are likely to be random and, at minimum, not
systematically linked to treatment groups. Second, while
we used a last-observation-carried-forward approach to
impute missing values, mixed modeling or other random-
effects techniques53 may also be applied to model the
stochastic nature of the time course of symptoms. Never-
theless, the fact that overall dropout rates were similar
across treatment groups would suggest that the approach
used is unlikely to cause bias in the treatment-related
comparisons.

In conclusion, DFDs appears to be an outcome mea-
sure that offers the potential to detect meaningful treat-
ment differences. Further, the DFDs construct can be flex-
ibly applied to take account of alternative anchors that
define either fully symptomatic depression on the one
hand or full remission on the other. In this analysis, the
construct was shown to be robust to such a flexible appli-
cation and the resultant differences in DFDs were in ac-
cord with prior expectations of what the primary version
of the construct emphasizes. It is hoped that this exercise
will motivate similar endeavors by both researchers and
practitioners in an attempt to meaningfully understand
and simply but effectively summarize treatment-related
differences in response, remission, sustained remission,
and duration of sustained remission, which otherwise
would be complex and perhaps infeasible to combine as
outcome measures.

Drug names: fluoxetine (Prozac and others), fluvoxamine (Luvox and
others), paroxetine (Paxil), venlafaxine (Effexor).
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Appendix 1. Depression-Free Days: The Construct
Depression-free days are derived from weekly 17-item Hamilton Rating Scale for Depression (HAM-D-17) scores.
The derivation involves the following steps:

(i) Calculate average intervisit HAM-D score (HAM-Di,i + 1):

Average intervisit HAM-Di,i + 1 = HAM-Di + HAM-Di + 1

2
where i = visit number = 0 (baseline), 1, 2, …8 (end of analysis period)

(ii) Adjust average HAM-Di,i + 1 to minimum-maximum range of 7–15:

If average HAM-Di,i + 1 ≤ 7, then HAM-Di,i + 1 = 7
If average HAM-Di,i + 1 ≥ 15, then HAM-Di,i + 1 = 15

(iii) Calculate relative deviation of average HAM-Di,i + 1 from maximum HAM-D:

Relative deviation of average HAM-D from maximum = 
15 – average (HAM-Di,i + 1)

15 – 7
This should always be between 0 and 1, given step ii.

(iv) Multiply by number of actual days between assessments:

Depression-free days (DFDi,i + 1) =
15 – average (HAM-Di,i + 1) × 7*

15 – 7
*(or actual number of days between visits i and i + 1)
This should then yield a possible range of 0 to (7 or actual number of days between visits).

(v) Sum (iv) over all intervisit average HAM-D scores to get depression-free days over entire study:
i = 7

Depression-free days over analysis period = Σ DFDsi,i + 1
i = 0

(possible range of DFDs over the 8 weeks of the analysis = 0 – 56 days).
Note: In the secondary DFDs construct, the above derivation is modified by substituting 22 for 15 in all steps. In

the tertiary DFDs construct (representing elimination of residual symptoms), the above derivation is modified by
successively substituting the values 6, 5, 4, 3, 2, and 1 for 7 in the above formula; results for the lower threshold
of 1 are presented in Table 3.
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