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Background. Many patients with major depressive disorder (MDD) who experience full symptomatic remission after
antidepressant treatment still have residual depressive symptoms. We describe the types and frequency of residual
depressive symptoms and their relationship to subsequent depressive relapse after treatment with citalopram in the
Sequenced Treatment Alternatives to Relieve Depression (STAR*D) trial.

Method. Participants in primary (1=18) and psychiatric (1=23) practice settings were openly treated with
citalopram using measurement-based care for up to 14 weeks and follow-up for up to 1 year. We assessed 943 (32.8 %
of 2876) participants who met criteria for remission to determine the proportions with individual residual symptoms
and any of the nine DSM-IV criterion symptom domains to define a major depressive episode. At each visit, the
16-item Quick Inventory of Depressive Symptomatology, Self-Report (QIDS-SR;¢) and the self-report Frequency,
Intensity, and Burden of Side Effects Rating (FIBSER) scale were used to assessed depressive symptoms and side-
effects respectively.

Results. More than 90 % of remitters had at least one residual depressive symptom (median =3). The most common
were weight increase (71.3%) and mid-nocturnal insomnia (54.9%). The most common residual symptom domains
were sleep disturbance (71.7 %) and appetite/weight disturbance (35.9%). Those who remitted before 6 weeks had
fewer residual symptoms at study exit than did later remitters. Residual sleep disturbance did not predict relapse
during follow-up. Having a greater number of residual symptom domains was associated with a higher probability
of relapse.

Conclusions. Patients with remission of MDD after treatment with citalopram continue to experience selected
residual depressive symptoms, which increase the risk of relapse.
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Introduction

ORIGINAL ARTICLE

Residual depressive symptoms (Fava et al. 2002;
Carney et al. 2007) after remission (Nierenberg &
Wright, 1999; Rush et al. 20060D) (typically defined as
<7 on the 17-item Hamilton Depression Rating Scale
(HAMD,;; Hamilton, 1960, 1967) or <5 on the 16-item
Quick Inventory of Depressive Symptomatology, Self-
Report (QIDS-SRy6; Rush et al. 2003, 2006a; Trivedi

* Address for correspondence: A. A. Nierenberg, M.D.,
Massachusetts General Hospital, Suite 580, 50 Staniford Street, Boston,
MA 02114, USA.

(Email : anierenberg@partners.org)

et al. 2004) or response (typically defined as 50%
improvement in depression rating scale scores) have
been associated with continued impaired psychosocial
functioning (Mintz et al. 1992; Kennedy & Paykel,
2004 ; Fava et al. 2007; Zimmerman et al. 2007), a lack
of feeling well (Fava et al. 2007), and an increased risk
of subsequent depressive relapse and recurrence
(Judd et al. 1998a,b; Kanai et al. 2003; Bockting et al.
2006). However, only a few studies have focused on
specific residual symptoms after remission (Kennedy
& Paykel, 2004; Zimmerman et al. 2007), and most
studies of residual symptoms after pharmacological
treatment include only participants who meet narrow
inclusion and exclusion criteria for acute randomized
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controlled trials. Thus, little is known about residual
symptoms that could occur in representative patients
seeking treatment in typical practice settings.

In addition to the core DSM-IV depressive symp-
toms such as sad mood, fatigue, persistent insomnia,
guilt and lowered self-esteem, patients can experience
residual symptoms of anxiety, irritability, excessive
reactivity to environmental stressors, pessimism, hope-
lessness, and impaired functioning at work (Fava et al.
2002). These associated symptoms may be transient for
some patients because symptoms fade over time. For
others, however, these symptoms may persist despite
ongoing treatment. Epidemiological evidence shows
that many people with major depressive disorder
(MDD) have residual depressive symptoms that per-
sist for more than a year after an index depressive
episode resolves, although these data may include
those who are no longer in a depressive episode and
who may or may not be in remission (Mojtabai, 2001).

The aim of this report was to assess the frequency
and types of residual symptoms and their relationship
to subsequent depressive relapse for a large rep-
resentative group of remitters who had participated
in the National Institute of Mental Health (NIMH)-
sponsored Sequenced Treatment Alternatives to Re-
lieve Depression (STAR*D) study and were treated
vigorously with the selective serotonin reuptake in-
hibitor (SSRI) citalopram using measurement-based
care (Trivedi et al. 2006).

Method

This report is based on data collected in the STAR*D
study, which was designed to assess the effectiveness
of medications or cognitive therapy for out-patients
who did not have a satisfactory response to an initial
or subsequent prospective treatment. The rationale,
design and methods for STAR*D have been detailed
elsewhere (Fava et al. 2003; Rush et al. 2004).

Participants

The Institutional Review Boards at the National
Coordinating Center, the Data Coordinating Center,
each Regional Center and relevant Clinical Sites, and
the Data Safety and Monitoring Board of the NIMH
(Bethesda, USA) approved and monitored the pro-
tocol. Following a complete description of the study,
participants provided written informed consent at
study enrollment.

Between July 2001 and April 2004, STAR*D enrolled
4041 out-patients aged 18-75 years from primary
(n=18) and psychiatric (n=23) practice settings serv-
ing both public and private sector patients. Adver-
tising was proscribed. Enrollment required a primary

clinical diagnosis of non-psychotic MDD based on the
DSM-IV confirmed by a checklist completed by the
Clinical Research Coordinators (CRCs) located at each
Clinical Site. Broad inclusion and minimal exclusion
criteria aimed to maximize the generalizability of
findings.

All STAR*D participants entered the first treatment
step with the SSRI citalopram. Remission was defined
as a score <5 on the 16-item Quick Inventory of De-
pressive Symptomatology, Clinician-rated (QIDS-Csg;
Rush et al. 2003, 2006a; Trivedi et al. 2004).

Protocol for acute treatment

To mimic clinical practice, enhance safety, and ensure
vigorous dosing, participants and treating clinicians
were not masked to either treatment assignment or
dose. A clinical treatment manual (www.star-d.org)
was used to deliver measurement-based care (Trivedi
et al. 2006) that recommended starting doses and dose
changes for each medication treatment. These rec-
ommendations were guided by symptom and side-
effect ratings obtained at each treatment visit using the
QIDS-C,6 and the Frequency, Intensity, and Burden of
Side Effects Rating (FIBSER) scale (Wisniewski et al.
2006). In addition, didactic instruction, CRC support,
and a centralized monitoring system with feedback
constituted intense efforts to assure timely dose in-
creases when inadequate symptom reduction oc-
curred in the context of acceptable side-effects. Clinical
management aimed to achieve symptom remission
(QIDS-Cy4 rating <5 at treatment exit). The protocol
recommended treatment clinic visits at weeks 0, 2, 4, 6,
9 and 12, but allowed for flexibility (e.g. the week 2
visit could be held within +6 days of week 2). Extra
visits could be held if needed. For participants who
experienced a response or remission only at week 12,
treatment could be extended for up to two additional
weeks (14 weeks total) to determine whether that
status was sustained.

Concomitant treatments

Stimulants, anticonvulsants, antipsychotics, mood
stabilizers, non-protocol antidepressant medications
and potential antidepressant augmenting agents (e.g.
buspirone) were proscribed. Otherwise, any concomi-
tant medication was allowed for managing concurrent
general medical conditions or protocol antidepressant
side-effects (e.g. sexual dysfunction), as were anxio-
lytics (except alprazolam) and sedative hypnotics
(including trazodone <200 mg/day for sleep).

Protocol for follow-up treatment

Those participants who responded (with a 50%
improvement in baseline QIDS-SR;¢4 scores) or who
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remitted (with a QIDS-SRy¢ score of <5) after acute
treatment with citalopram, and who elected to con-
tinue to be followed, were eligible for a year of free
continuation/maintenance treatment. Their clinicians
recommended that they continue with their acute dose
of citalopram. Treatment itself, however, was natural-
istic and ultimately decided upon by the participant
and their clinician. Changes in the dose of citalopram
and changes in concomitant medications were not
dictated by the protocol, but instead by clinical need.
Minimal levels of compliance with taking medication
were not required to continue in the protocol.

Measures

The QIDS-SR;s was completed by participants at
baseline and at every visit to assess depressive symp-
toms. The self-report FIBSER was completed by par-
ticipants after every visit to assess side-effects. Both
measures were gathered within 72 h of each visit using
a telephone-based interactive voice response (IVR)
system.

Definition of residual symptoms and relapse

Because the most complete data available with the
least missing data points were gathered using the
QIDS-SRy6, the presence of individual or domain re-
sidual symptoms was categorized using the QIDS-SR ¢
with a score >1 defining the minimal and a score >2
the moderate boundary between presence and absence
of residual symptoms. The QIDS-SR;s items range
from 0 to 3, so a threshold score of >1 identifies even
the mildest of symptoms and a threshold of >2 ident-
ifies those symptoms that would meet the threshold
for DSM-IV criteria. Residual DSM-IV symptom
domains obtained from the QIDS-SR;; (sleep disturb-
ance, sad mood, appetite/weight, concentration, out-
look, suicidal ideation, involvement, energy/fatigue,
psychomotor) were also examined. Response was de-
fined as >50% reduction in the baseline QIDS-SR;4 by
the end of citalopram treatment, whereas remission
was defined as a QIDS-SR;¢ score <5 at treatment exit.
Relapse was defined when the QIDS-SR;4 score ob-
tained from the IVR during the naturalistic follow-
up phase was >11 (corresponding to an HAMDy;,
score >14; see Rush et al. 2003). As participants were
evaluated once a month with the IVR, data were
not available to assess, beyond symptom severity,
whether clinical exacerbation of depression met full
criteria for another DSM-IV episode.

Statistical methods

Analyses are primarily descriptive in nature. Means
and standard deviations are presented for continuous

characteristics and percentages for discrete character-
istics. Statistical tests (y2 t test) were conducted to
compare the characteristics of remitters with no re-
sidual symptoms to remitters with at least one re-
sidual symptom. For those in follow-up, Kaplan-Meier
curves were generated and a log-rank statistic was
used to compare the cumulative probability of relapse
between those with and without sleep disturbance as a
residual symptom domain, and between those with
different numbers of residual symptom domains (0-5).

Results

The evaluable sample included the 2876 participants
who contributed to the overall results of the open trial
with citalopram (Trivedi et al. 2006). About 32% (943)
met criteria for remission, with an exit mean dose of
citalopram of 39.8 +15.4 mg.

Ninety-two of 943 (9.8 %) remitters were completely
free of any QIDS-SR;; residual symptoms (total QIDS-
SR;s=0) at treatment exit. These 91 remitters had
slightly higher mean baseline QIDS-SR;¢ scores (16.2 +
4.2) compared to those remitters with at least one
residual symptom (15.0+4.1, p=0.008), and were
younger (36.6+12.5 v. 40.5+12.9 years, p=0.006). No
other statistically or clinically significant differences in
baseline variables were associated between remitters
with no residual symptoms (n=92) and those who
had at least one residual symptom.

Table 1 shows the frequency of individual residual
symptoms for remitters based on the QIDS-SRy4 at the
end of acute treatment, including the proportions of
those with at least minimal (QIDS-SR;s >1) or mod-
erate (QIDS-SRys >2) levels of residual symptoms.
Remitters had a range from 0 to 8 residual symptoms.
Among the 16 symptoms with at least a minimal level
(>1), the most frequent were weight increase (71.3 %),
mid-nocturnal insomnia (54.9%), increased appetite
(50.6 %), sleep onset insomnia (29.5 %), and sad mood
(27.1%). When the threshold for having a residual
symptom was increased to at least a moderate level
(QIDS-SRy¢ >2), the most common symptoms were
mid-nocturnal insomnia (40.5%) and weight increase
(21.7%).

Of those with baseline suicidal ideation, 2.4 % con-
tinued to have this symptom after remission. Of the 12
remitted participants who had the most severe base-
line level of suicidal ideation (QIDS-SR;¢ item no. 12
rated as 3; those who endorsed at baseline that they
think of suicide or death several times a day or made
plans for suicide or had in fact tried to take their life),
all had complete resolution at exit. Of the 88 partici-
pants who rated QIDS-SR; item no. 12 at 2 (‘I think of
suicide or death several times a week for several min-
utes”), 96.6 % had complete resolution, 1.1 % continued
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Table 1. Proportion of remitters with at least mild or moderate
levels of residual symptoms

% with at % with at

Residual QIDS-SR;¢ items least mild least moderate
=lor 22 (n=943) symptoms® symptoms®
Sleep onset insomnia 29.5 9.7
Mid-nocturnal insomnia 54.9 40.5

Early morning insomnia 16.6 6.8
Hypersomnia 24.0 2.4

Sad mood 27.1 0.4
Decreased appetite 122 0.6
Increased appetite 50.6 9.5
Weight decrease 16.7 45
Weight increase 71.3 21.7
Concentration/ 20.9 0.9

decision making

Outlook self 6.8 04
Suicidal ideation 1.3 0.3
Involvement 9.4 1.8
Energy 22,5 1.7
Slowed down 5.8 0.3
Restless 15.2 0.9

QIDS-SRy6, 16-item Quick Inventory of Depressive
Symptomatology, Self-Report.

2 Any QIDS-SRy¢ item >1.

® Any QIDS-SR,¢ item >2.

at the same level, and 2.3 % went down to a QIDS-SR;¢
suicide item score=1. Of the 367 participants with a
baseline suicide item score=1, 97.8% had complete
resolution, 1.6 % stayed at 1, and 0.5% had an increase
to 2.

As symptoms observed after treatment could result
from either persistent symptoms that were present at
baseline (i.e. residual symptoms) or those that arose
during treatment (i.e. treatment-emergent symptoms),
it is important to differentiate between true residual
symptoms and treatment-emergent symptoms. Data
on residual and treatment-emergent symptoms are
listed in Table 2. Participants who reached remission
within the first 6 weeks had fewer residual symptoms
compared to those who reached remission after 6
weeks (Fig. 1).

With regard to treatment-emergent symptoms,
almost 25% of participants without mid-nocturnal
insomnia at baseline developed it by exit. Other no-
table treatment-emergent symptoms included hyper-
somnia, early morning insomnia, changes in appetite
and weight, decreased concentration and interest, and
fatigue or decreased energy. Treatment-emergent
suicidal ideation was found in 0.2 %, with all of these
12 participants scoring 1 on the QIDS-SR;¢ suicide item
('I feel that life is empty or wonder if it's worth

living’); none had thoughts of suicide or death, or
made specific plans.

Table 3 shows data on residual symptoms at exit by
QIDS-SR;6 symptom domain. Remitters had a range
from 0 to 6 residual domains. Of the nine domains,
the most frequent were sleep disturbance (71.7%),
appetite/weight disturbance (35.9%), sad mood
(27.1%), fatigue or decreased energy (22.9%), and de-
creased concentration (20.9%). Table 3 also shows
the percentages of participants with one domain of
residual symptoms at exit who also had another
symptom domain. For example, of 676 participants
with residual sleep disturbance, 35.8% had appetite/
weight disturbances, 28.1 % had sad mood, 24.7 % had
fatigue or decreased energy, and 21.9 % had decreased
concentration. Most participants with any residual
symptom domain had other associated symptom
domains.

Participants who remitted with citalopram were
invited to participate in a monthly follow-up phase for
12 months of naturalistic treatment. We examined the
effect of the residual sleep disturbance domain, and
also of the number of residual domains, on depressive
relapse. No difference was found for those with or
without sleep disturbance [;*(1)=0.0007, p=0.9794;
Fig. 2]. Those with a greater number of residual
symptom domains had a greater probability of relapse
[%*(5)=17.7155, p=0.0033], with the exception that
those with five domains did not (note that this group
consisted of only 10 participants; Fig. 3).

Discussion

This is the first study to describe residual symptoms
and their impact on depressive relapse after measure-
ment-based treatment with an SSRI in a large
generalizable population of out-patients with non-
psychotic MDD. By using measurement-based care,
clinicians titrated the dose of citalopram vigorously,
systematically tracked depressive symptoms and
adverse events, and extended the duration of acute
treatment for up to 14 weeks. Additionally, clinicians
could use ancillary treatments to manage anxiety
and insomnia. However, even with optimized SSRI
antidepressant treatment, 90% of participants who
reached remission experienced at least one residual
symptom.

Remitters, who by definition should be within
the normal range of depressive symptoms, had a
surprisingly large burden of residual depressive
symptoms. The most common residual symptom do-
mains for remitters were sleep disturbance (especially
mid-nocturnal insomnia), appetite/weight disturb-
ance, sad mood, decreased energy, and decreased
concentration. Over 70% of the remitters had at least
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Table 2. Proportion of remitters with persistent baseline symptoms and treatment-emergent symptoms

% with
symptom at

% without symptom

% with persistent at baseline, who had

QIDS-SR;6 item n baseline baseline symptoms it at remission
Sleep onset insomnia 943 76.4 35.8 9.0
Mid-nocturnal insomnia 943 88.9 58.8 23.8
Early morning insomnia 942 59.5 21.1 10.0
Hypersomnia 943 32.8 443 14.2
Sad mood 943 97.8 27.7 48
Decreased appetite 940 48.9 10.9 8.8
Increased appetite 939 26.7 12.0 9.6
Decreased weight 938 36.5 155 10.7
Increased weight 942 28.0 20.8 16.1
Concentration/ 942 93.1 22.0 6.2
decision making
Self-view 942 84.0 7.5 3.3
Suicidal ideation 942 49.6 24 0.2
General interest 942 92.0 9.8 53
Energy 942 92.8 23.0 5.3
Slowed down 942 76.2 6.3 45
Restlessness 942 66.5 18.9 8.2

For example, 76.4 % of participants had sleep onset insomnia at baseline. Of these, 35.8 % continued to have sleep onset
insomnia at exit. Of all participants who had sleep onset insomnia at exit, 9.0 % did not have it at baseline.

30 q
25 1
20 1
15 1
10 A

0- : : : : il

0 1 2 3 4 5
Total number of residual symptom domains

Frequency

Fig. 1. Frequency distribution of total number of residual
domains of the 16-item Quick Inventory of Depressive
Symptomatology — Self-Report (QIDS-SRy4) by time to remit
status. [J, <6 weeks; B, >6 weeks.

moderate sleep disturbance, and over 35 % had at least
moderate problems with appetite/weight disturb-
ance. Although sleep disturbance was the most com-
mon symptom domain to emerge during treatment,
most of those who had these symptoms at the end of
treatment also had them at baseline. We expected that
overall baseline severity of depression would be as-
sociated with residual symptoms, but it was not.
Perhaps this lack of association is related to the greater
responsiveness of more severe depression to pharma-
cological intervention.

Prior studies of residual depressive symptoms have
shown high rates of insomnia, fatigue, concentration

and weight changes after successful treatment
(Nierenberg et al. 1999; Fava et al. 2007). Rates of
overall residual insomnia reported in remitters to
pharmacotherapy range from 44 % (Nierenberg et al.
1999) to 53 % (Carney et al. 2007). We found that 29.5,
549 and 16.6% of remitters had at least mild onset,
mid-nocturnal or early morning insomnia respect-
ively, and 9.7, 40.5 and 6.8% respectively had these
symptoms at least at a moderate level. Unlike other
studies that examined residual symptoms in patients
who were not allowed to use ‘rescue’ medications,
STAR*D participants could receive medications for
insomnia, including hypnotics or low-dose trazodone.
Even with the option of using these adjunctive medi-
cations, however, only 21 of 943 (2.6 %) remitters took
hypnotics and 24 of 943 (2.6 %) took adjunctive trazo-
done. In the context of minimal use of these additional
medications, residual insomnia persisted as a prob-
lem. These data suggest that residual insomnia occurs
frequently, and few patients take adjunctive treat-
ment. We were surprised to find that sleep disturb-
ance was not associated with relapse. One possible
explanation is that residual sleep disturbance may be a
highly sensitive but relatively non-specific indicator of
residual depression (i.e. with a very low threshold).
As might be expected, about a quarter of the
remitters with residual sleep disturbance also had
residual fatigue and decreased energy (24.7%) and
decreased concentration (21.9 %), problems that could
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=943)

Table 3. Proportion of remitters with any given residual symptoms by domain who had another symptom domain at exit (n

A. A. Nierenberg et al.

Psychomotor

(n

Energy/fatigability

(n

Involvement
(n=89)

9.4%

Suicidal ideation

(n

Outlook
(n

Concentration

(n

Appetite/weight

(n

Sad mood
(n=256)
27.1%

Sleep disturbance

(n

=180)

212)

12)

64)

197)

=339)

=676)

19.1%

22.9%

1.3%

6.8%

20.9%

35.9%

71.7%

Symptom domains

130 (72.2)
57 (31.7)
62 (34.4)
64 (35.6)
16 (8.9)

167 (78.8)

65 (73.0)
33 (37.1)
25 (28.1)
26 (29.2)
10 (11.2)

6 (50.0)
10 (83.3)

45 (70.3)
33 (51.6)
14 (21.9)
20 (31.3)
64 (100)

148 (75.1)
73 (37.1)
59 (30.0)

197 (100)

242 (71.4)

190 (74.2)
256 (100)

676 (100)

Sleep

64 (30.2)
77 (36.3)
64 (30.2)
12 (5.7)

77 (22.7)
339 (100)

190 (28.1)

Sad mood

3 (25.0)
2(16.7)
3 (25.0)

12 (100)

77 (30.1)
73 (28.5)
33 (12.9)
10 (3.9)

33 (12.9)
64 (25.0)
57 (22.3)

242 (35.8)

Appetite/weight
Concentration
Outlook

59 (17.4)
14 (4.1)
3(0.9)
25 (7.4)
77 (22.7)
62 (18.3)

148 (21.9)

20 (10.2)

45 (6.7)
6 (0.9)
65 (9.6)

167 (24.7)

130 (19.2)

1(0.6)
19 (10.6)
53 (29.4)

180 (100)

3(1.4)
34 (16.0)
212 (100)

0 (0.0)
89 (100)
34 (38.2)
19 (21.4)

3(47)
10 (15.6)
12 (18.8)
16 (25.0)

2(1.0)
26 (13.2)
64 (32.5)
64 (32.5)

Suicidal ideation
Involvement

0 (0.0)

3 (25.0)
1(8.3)

Energy /fatigability

Psychomotor

53 (25.0)

Values given as 1 (%).

Each column is the residual symptom domain. Each row is the number and proportion of patients who also have another symptom domain. For example, of 676 patients who had

residual insomnia, 190 (28.1 %) also had sad mood.
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0 10 20 30 40 50 60
Number of weeks to QIDS-IVR relapse

No. at risk
Without sleep 176 139 99 68 41 21 0
disturbance
With sleep 442 346 256 204 136 64 0
disturbance
Total 618 485 355 272 177 85 0

Fig. 2. Kaplan-Meier survival curve for those with and
without the domain of residual sleep disturbance in the year
following acute remission with citalopram.

conceivably result from sleep disturbance. An alterna-
tive explanation for the presence of residual sleep
disturbance is that, even though these symptoms were
present at baseline and endpoint, sleep disturbance
(and other residual symptoms) could just as plausibly
be present due to the side-effects of citalopram or due
to concomitant general medical conditions or other
medications being taken for these conditions. This
study does not allow us to make this distinction.

Fatigue has been the focus of several reports of
residual symptoms and their treatment in partial
responders and remitters (Nierenberg et al. 1999;
DeBattista et al. 2003; Stahl et al. 2003; Fava et al.
2005; Thase et al. 2006). A prior study of remitters
with fluoxetine found 38% had residual fatigue
(Nierenberg et al. 1999). We found that 22.5% of re-
mitters with citalopram had residual fatigue. It is
possible that fewer remitters had residual fatigue in
this study because of the vigorous dosing, careful
monitoring, and extended duration of treatment with
citalopram. Additionally, some prior reports of re-
sidual fatigue included responders without remission
whereas this report focuses on remitters only.

The emergence of suicidal ideation with anti-
depressant treatment has been the focus of multiple
studies and meta-analyses (e.g. Simon, 2006; Leon,
2007; Leon et al. 2007), but these have not explored
suicidal ideation in remitters. In our study, of those
remitters who did not have any suicidal ideation at
baseline, 0.2 % had very mild residual suicidal ideation
after remission. The 12 patients with residual suicidal
ideation also had continued sad mood (10/12) and
insomnia (6/12). It might be speculated that treatment
of insomnia would have led to further improvements
in sad mood and suicidal ideation. Those with the
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Number of weeks to QIDS-IVR relapse
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2 Domains 169 126 87 68 46 25 0
3 Domains 148 111 81 67 47 18 0
4 Domains 72 57 39 26 16 9 0
5 Domains 10 10 8 5 2 2 0
Total 618 485 375 201 217 138 0

Fig. 3. Kaplan—Meier survival curve of major depressive disorder relapse with the number of residual symptom domains

in the year following acute remission with citalopram.

most severe suicidal ideation at baseline, however,
had robust improvements, with complete resolution of
suicidal ideation and, of the less severe groups, only
one participant had a slight worsening. Thus, suicidal
ideation was highly responsive to treatment in re-
mitters. Only a very small minority had either per-
sistent or treatment-emergent suicidal ideation.

A shorter time to remission (<6 weeks) was associ-
ated with having fewer residual symptom domains
(see Fig. 1). One possible explanation for this is that
remitters who have their remission occur within the
first 6 weeks of treatment have a more robust re-
mission. Alternatively, those with later remissions
may not have the time for their residual symptoms to
fully resolve and just need more time. Follow-up
analyses of the STAR*D data can address these issues.

Finally, even though sleep disturbance was not as-
sociated with relapse, an increased number of residual
domains was associated with relapse. Although prior
studies of naturalistic treatment found that residual
symptoms predict relapse (Judd et al. 1998a), our
findings regarding relapse are unique because of
the combination of measurement-based care and uni-
formity of treatment with citalopram, as well as the
generalizability of the participants.

The strengths of this study include the large rep-
resentative sample of out-patients with MDD who had
a full range of concurrent psychiatric and general
medical conditions and were treated in primary and
psychiatric care settings. Treatment was administered

using measurement-based care (Trivedi et al. 2006) so
that antidepressant treatment was optimized.

This study has several limitations. It was not de-
signed to assess residual symptoms and the results are
based on a post-hoc analysis. Treatment was provided
openly to patients so that a placebo effect was prob-
ably included, but, if anything, open treatment would
be expected to minimize residual symptoms. The
categorical definition of the presence of any residual
symptom was set at a minimal level (i.e. any QIDS-
SRye item above zero). It could be argued that a higher
threshold for residual symptoms could have been set
(e.g. QIDS-SR;4 symptom scores above 1 or 2). Criteria
for relapse were, likewise, set at a minimal QIDS-SR4
score. It is possible that these clinical exacerbations
could or could not have met full criteria for another
depressive episode.

In summary, among participants who reached re-
mission after acute-phase depression treatment, re-
sidual symptoms are common; less than 10% of full
remitters to citalopram were entirely free of residual
depressive symptoms. Sleep disturbance was the
most common residual symptom domain, followed by
appetite/weight disturbance, persistent sad mood,
fatigue or decreased energy, and decreased concen-
tration. In general, the more residual symptom do-
mains present after acute-phase treatment, the higher
the risk of relapse, but residual sleep disturbance
alone is not a significant predictor of relapse. Further
studies are needed to assess the time course of
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individual residual symptoms during longer-term
treatment, and their relationship to depressive relapse
and dysfunction.
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