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ABSTRACT
Objective: To assess a representative sample of
clinically depressed outpatients during acute
treatment with antidepressant medication
monotherapy to determine clinical outcomes and
evaluate relationships between outcomes and
selected baseline/treatment features.
Method: This naturalistic study examined data
on outpatients at the Department of Psychiatry,
Duke University Medical Center, Durham, North
Carolina, from January 2000 through December
2010. Eligible patients (N = 1,722) had a
diagnosis of clinical depression (major depressive
disorder, dysthymic disorder, or depressive
disorder not otherwise specified as defined in
DSMIVTR). Sociodemographic/clinical data
were gathered at study entry (date of first
treatment). The Clinical Global Impressions–
improvement (CGII) and –severity of illness
(CGIS) scales were administered at entry and at
study exit (end of followup) after 1 to 9 weeks
of treatment. Analysis of variance, F tests, and t
tests determined relationships between outcomes
and treatment duration, baseline severity, and
sociodemographic/clinical features.
Results: Thirtynine percent of participants
reported substantial improvement (CGII score =
1 or 2) from entry to exit, 33% reported minimal
improvement (CGII score = 3), 22% reported no
change, and approximately 7% reported worsened
illness. Greater improvement (CGII score) and
greater reduction in depressive severity (CGIS
score) were associated with greater baseline
depressive severity and longer treatment duration
(all P < .001). Participants with greater baseline
depressive severity experienced larger reductions
in depressive severity but reported worse CGII
scores at exit. Less improvement in CGII scores
was seen in women compared to men (P = .018).
Less improvement in CGII scores and less
reduction in CGIS scores were seen in
participants ≤ 60 years of age (P = .040 and P =
.025, respectively) and those with comorbid
substance abuse (P < .001 and P = .010,
respectively) or anxiety (P = .018 and P < .001,

C

linical depression is a
common disorder with high
morbidity. The lifetime prevalence
of depressive disorders in the
United States is 16.5%.1 Initial
treatment with an antidepressant
medication monotherapy results in
remission rates of 30% to 35%.2,3
Remission rates average 35% to
45% in randomized controlled
trials4 that exclude patients who
have a chronic course of depression
or substantial general medical or
psychiatric comorbidity. While
doubleblind,
randomized
controlled trials are the gold
standard for establishing the
efficacy
of
psychotropic
medications, participants in the
trials may not adequately represent
patients who are seen by clinicians
in practice. In fact, only a quarter of
depressed patients in the pragmatic
Sequenced Treatment Alternatives
to Relieve Depression (STAR*D)
trial would have been included in
typical phase 3 registration trials for
antidepressant medication.5
Such findings have led to
concerns
regarding
the
generalizability of the results of
such
clinical
trials.6
While
pragmatic trials like STAR*D are
designed to be closer to naturalistic
outpatient settings, they are still not
fully representative of actual
practice. In fact, STAR*D used a
strict
measurementbased–care
approach to guide treatment by the
clinicians,3 which seems to have
resulted in the use of higher
medication doses than are found in

typical clinical care. Largescale
observational
studies
of
Conclusions: Most depressive symptom
antidepressant
medications
improvement occurred within the first 4 to 6
prescribed by practicing clinicians
weeks of antidepressant monotherapy. Greater
baseline severity, comorbid substance abuse, and
who are not guided in their care are
comorbid anxiety disorders are associated with
likely more representative of typical
worse outcomes.
clinical practice settings.
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rates on the basis of Clinical Global
Impressionsimprovement (CGII) scale scores at exit and changes on the
Clinical Global Impressionsseverity of illness (CGIS) scale7 from baseline to
exit to investigate whether outcome was related to the duration of treatment
or to baseline severity and to identify sociodemographic and clinical features
that are associated with outcomes, while controlling for baseline depressive
severity (CGIS).
respectively) disorders.

METHOD
Sample Selection
The study sample included outpatients at the Department of Psychiatry,
Duke University Medical Center, Durham, North Carolina, who were treated
from January 2000 through December 2010. Sociodemographic, clinical, and
outcome information on these patients had been gathered using the MindLinc
electronic medical record system (www.mindlinc.com, Durham, North
Carolina). In order to facilitate research, MindLinc enforces a “qualified
clinical visit,” which includes information regarding a patient’s medications,
psychiatric diagnosis, side effects, billing codes, and CGII and CGIS scores.
This information is required from all clinical visits with a physician.
Information in the data repository is anonymized and Health Insurance
Portability and Accountability Act compliant and has been granted an
institutional review board exemption for research.
The authors queried the data warehouse and retrieved the records of all
adult outpatients (18 years of age or older at entry) who satisfied the
following inclusion criteria: received a primary diagnosis by their clinician of
clinical depression (major depressive disorder, dysthymic disorder, or
depressive disorder not otherwise specified as defined in DSMIVTR),
excluding bipolar or schizoaffective disorder; had complete CGI scores; and
received up to 9 weeks of treatment. We henceforth refer to the end of follow
up as “exit.” The entry point for this study was the date of first treatment as
recorded in MindLinc. Patients were not excluded due to other psychiatric
comorbidities.
For
patients
who
satisfied the inclusion
criteria, we examined their
records for the first 9 weeks
of their antidepressant
monotherapy
treatment.
Monotherapy
treatment

consisted of treatment with
A naturalistic study of
1 of the following: a
selective serotonin reuptake
antidepressant monotherapy
inhibitor (SSRI; citalopram,
showed that 39% of patients
escitalopram,
fluoxetine,
improved substantially.
paroxetine, or sertraline), a
Greater initial depressive
serotoninnorepinephrine
reuptake inhibitor (SNRI;
severity, comorbid substance
duloxetine or venlafaxine),
abuse, and comorbid anxiety are
or bupropion. Nine weeks
associated with worse outcomes.
was chosen as it is a
common time interval used
to estimate likely treatment benefit. Patients (and their entire record) were
excluded from the sample if they dropped out of MindLinc within 1 week.
The sample included patients who received any US Food and Drug–approved
antidepressant medication at the time of treatment. A total of 1,722 eligible
patients were identified out of 18,475 patients seen from January 2000
through December 2010 (Figure 1).

Measurement
While most clinical trials use the 17item Hamilton Depression Rating
Scale8 or the Beck Depression Inventory9 as a measure of response or
remission, clinicians in naturalistic outpatient settings often make
assessments of severity and improvement on the basis of their own impression
of clinical improvement and on what the patients report, rather than on formal
instruments. The CGI is a measure of clinician impressions regarding patient

improvement and depressive severity. It has been shown to be a valid clinical
outcome measure that is suitable for routine use.10 When comparing the
Hamilton Depression Rating Scale, the MontgomeryAsberg Depression
Rating Scale, and the CGIS and CGII, Khan et al11 found that the 4 rating
scales had similar effect sizes regardless of the antidepressant. Forkmann et
al12 compared CGII scores and change of CGIS scores and opined that the
CGII was the preferred outcome measure. In this study, the primary outcome
measure was the CGII score at exit. The secondary outcome measure was the
change in CGIS score at exit compared to entry. The CGII and CGIS were
completed by MD psychiatrists (46%), PhD psychologists (32%), and other
allied health professionals (22%). There was no training, and no effort was
made to establish interrater reliability.
The CGII is a 7point scale that gathers the clinician’s direct assessment
of the improvement or worsening of the patient’s illness relative to the
patient’s condition at baseline, with a higher score indicating less
improvement/greater worsening. The CGIS is a 7point scale that gathers the
clinician’s assessment of the patient’s severity of illness, relative to the
clinician’s past experience with patients who had the same diagnosis, with a
higher score indicating greater severity. CGIS change from baseline to exit is
a 13point scale that assesses the difference between the CGIS score at exit
and CGIS score at entry. Negative values represent an improvement at exit
compared to baseline, zero represents no change, and positive values
represent worsening.
In this study, the CGIS and CGII scores were required fields. The
clinicians were required to enter these scores before they could terminate the
visit, log out of the patient’s chart, and obtain reimbursement.
Statistical Method
Bar and line plots were used to depict outcome distributions and trends.
Summary tables were used to describe the frequency and proportion of
participants and the mean outcome and its corresponding 95% confidence
limit by sociodemographic/clinical baseline features and antidepressant
medications/classes. Analysis of variance, F tests, and t tests from general
linear regression models13 were used to determine associations between the
outcomes and baseline severity (CGIS score at entry), duration of
monotherapy, and sociodemographic/clinical baseline features, while
adjusting for baseline severity and duration of monotherapy. Multiple
comparisons were performed to identify subgroups associated with
better/worse outcomes. The TukeyKramer method14 was used to adjust for
multiple testing, correcting for the unbalanced number of participants in the
various subgroups. Significance level, adjusted for multiple testing, was set at
P < .05 unless stated otherwise. SAS version 9.2 software (SAS Institute,
Cary, North Carolina) was used for the analyses.
RESULTS
A total of 1,722 patients met study eligibility criteria, of whom 68.5%
were women and 74.9% were white, 15.7% were black, and 9.4% were
classified as “other.” By age bands, 84% were aged 18 to 60 years and 13.7%
were aged 61 to 90 years. In terms of diagnosis, 54.1% had clinical depression
and 45.9 had clinical depression and comorbid anxiety disorder. Also, 21.4%
of the participants had comorbid alcohol abuse, 2.9% had comorbid drug
abuse, and 4.8% had comorbid drug and alcohol abuse. Due to the small
number of those with comorbid drug abuse, alcohol and/or drug abuse were
combined into a substance abuse category. Therefore, 29.1% reported
comorbid substance abuse, and 70.9% reported no substance abuse.
The commonly used antidepressants in this sample were the SSRIs:

sertraline (19.7%), escitalopram (12.4%), fluoxetine (12.2%), citalopram
(10.4%), and paroxetine (7.7%); SNRIs: venlafaxine (11.4%) and duloxetine
(6.6%); and bupropion (10.5%), each being received by at least 100
participants. All antidepressants that were received by more than 50
participants were generally useful on the basis of CGI score improvement at
exit (upper limit of 95% CI < 4) and reduction in depressive severity at exit
relative to baseline (upper limit of 95% CI < 0). Although no formal
comparisons were performed due to the lack of randomization, the outcomes
were similar for the different antidepressant medications. Selective serotonin
reuptake inhibitors were by far the mostused antidepressant class (62.6%),
followed by SNRIs (18.2%) and tricyclic antidepressants (3.2%). Participants
in all antidepressant classes improved at exit, with some reduction in
depressive severity relative to entry.
Thirtynine percent of the participants had substantial improvement at
exit (CGII score = 1 or 2), 33% had minimal improvement at exit (CGII
score = 3), 22% had no change, and approximately 7% worsened relative to
their state at entry (Figure 2A). Unlike the CGII scores at exit, the CGIS
change scores indicated that most of the participants had no change in
depressive severity (59%), with only 10% experiencing at least a moderate
reduction in depressive severity (CGIS score ≤ −2) and approximately 5%
progressing to a more severe state relative to their disease severity at entry
(Figure 2B).

On average, the participants in all subgroups/levels of depressive
severity at baseline seem to have experienced some level of improvement at
exit (CGII score < 4). Those with lower depressive severity at baseline had
lower CGII scores at exit (Figure 3A). Also, those with a greater baseline
depressive severity had a greater reduction in depressive severity at exit
(Figure 3B). Therefore, although participants with more severe scores at
baseline experienced greater reductions in depressive severity, they still
reported less improvement/greater worsening than did participants who were
only mildly/moderately depressed at baseline.
Participants who had a longer duration of monotherapy had greater
improvement (lower CGII values) at exit. The degree of improvement was
proportional to the duration of monotherapy, but only until 4 weeks of
treatment (Figure 3C). Beyond 4 weeks, no further improvement occurred.
The same trend was observed after adjusting for depressive severity at
baseline/entry. Similarly, participants with a longer duration of monotherapy
experienced a proportional reduction in depressive severity (CGIS change
from baseline) only until 6 weeks of treatment. Beyond 6 weeks, no further
reduction in depressive severity was observed (Figure 3D).

Results from regression models indicate that change in both the CGII
and CGIS from baseline was significantly associated with baseline
depressive severity and duration of monotherapy (all P values < .001).
When each baseline feature was investigated separately (Table 1), we
found that women experienced less improvement per the CGII compared to
men (P = .018). Less improvement and less reduction in depressive severity
were seen in younger participants (18–60 years of age, P = .040 and P = .025,
respectively), participants who had comorbid substance abuse (P < .001 and
P = .010, respectively), and participants who were diagnosed with comorbid
anxiety (P = .018 and P < .001, respectively).

Investigation of the relationship between the outcomes and baseline
features indicated that participant sex, substance abuse status, and the
presence of a comorbid anxiety disorder affected the CGII score at exit and
the CGIS change from baseline to exit score. The 8 categories derived from
participant sex, substance abuse status, and anxiety disorder status were
compared on the basis of their mean CGII score at exit, while adjusting for
multiple comparisons (Figure 4). The subgroups that benefited the least from
treatment were men who had comorbid anxiety and comorbid substance
abuse and women who had comorbid substance abuse and had or did not
have comorbid anxiety. Results from multiple comparisons indicate that
relative to the most improved subgroup (men without comorbid anxiety or
substance abuse), significantly worse outcomes were seen for men with
comorbid anxiety and substance abuse (difference between means = −0.5296,
95% lower confidence limit = −0.9646, 95% upper confidence limit =
−0.0945); women with substance abuse and comorbid anxiety (difference
between means = −0.4683, 95% lower confidence limit = −0.8411, 95%
upper confidence limit = −0.0956); and women with substance abuse and no
comorbid anxiety (difference between means = −0.4533, 95% lower
confidence limit = −0.8343, 95% upper confidence limit = −0.0722).

DISCUSSION
Naturalistic studies on outcomes of antidepressant monotherapy aim to
describe results from treatment in representative patients who are treated by
usual care. These studies attempt to mirror naturalistic outpatient settings and
so serve a complementary role to more structured efficacy trials and pragmatic
studies of depression. The present naturalistic study, the first such study of
antidepressant monotherapy outcomes to be conducted on a large scale,
examined a representative sample of outpatients who had depression with or
without anxiety and had received antidepressant monotherapy for 1 to 9
weeks. Thirtynine percent responded substantially (much or very much
improved) on the basis of the CGII, while only 10% responded substantially
and 59% had no change in severity on the basis of a change in CGIS score of
−2 to −4 from baseline. Of the participants who responded to treatment, most
did so by 4 to 6 weeks, with little improvement beyond 6 weeks. Participants
who had comorbid anxiety disorders or had substance abuse disorders had a
poorer response.
The discrepancy between the CGII and CGIS may reflect the different
constructs of these measures. In clinical trials, the CGII has been shown to be
more closely correlated to changes in Hamilton Depression Rating Scale
scores than is the CGIS change from baseline.15 In naturalistic outpatient
settings, the CGII may be more optimistic in that it reflects a broader view of
the patient’s overall wellbeing. However, it may potentially reflect the
wishful thinking of the clinician or the patient’s desire to please the clinician
by giving a report of feeling better. The CGIS is more directed at symptom
severity. Moreover, in this study, the CGIS at baseline and exit may not have
been completed by the same rater. Given the discrepancy found between the
CGII and CGIS change from baseline, caution should be exercised in
interpreting either measure in isolation.

As expected, we found that monotherapy outcomes were associated with
the duration of monotherapy treatment. More importantly, this finding holds
true even when adjustment is made for baseline severity. Most participants
who responded received monotherapy treatment for 4 to 6 weeks, and those
who received treatment for more than 6 weeks did not show further
improvement. This finding suggests that clinicians should continue
antidepressant monotherapy treatment for at least 6 weeks. If there is no
response by 6 weeks, a reassessment may be warranted, possibly leading to a
change in or augmentation with another antidepressant or other
psychological or social intervention. The overall results for this study are
roughly similar to those of STAR*D, though the rates of response are lower.
In STAR*D’s first treatment level, nearly half of the participants responded to
citalopram and approximately onethird did so only after 6 weeks. Thus, a
significant number of participants did not benefit from antidepressant
monotherapy.3
The broad lack of differences in responses between antidepressant
monotherapies is consistent with the literature, which has not supported the
use of one antidepressant more than another. It must be noted that this
difference could not be assessed systematically because the present study was
not a randomized study. Certain baseline features were found to be related to
outcome. On the basis of CGII outcomes, men appear to have had more
improvement than did women, and participants with a comorbid anxiety
disorder or substance abuse disorder had less improvement than did those
without. These findings corroborate the STAR*D findings that depressed
patients who have comorbid anxiety and/or substance abuse disorders have
worse pharmacologic treatment outcomes than do depressed patients who do
not have these disorders. In STAR*D, those who endorsed both alcohol and
drug use fared worst in terms of reduced rates of remission and increased time
to reach remission.16 These subgroups may benefit from more aggressive and
multifaceted treatment approaches.17,18 Our findings complement those of
Ciudad et al19 who found that early response or remission are predictors of a
good outcome of a major depressive episode. In their study of 930 patients,
38.2% showed early response and 20.5% showed early remission. Of the early
responders, 76.1% had a 12month good outcome as compared to 81.1% of
early remitters.19
There are several limitations to this study. The results were from a single
academic center, and the types of antidepressant monotherapies used
represent only the practices in that 1 center; thus, the study has limited
generalizability. This was a retrospective study with no randomization of
antidepressant monotherapy assignment and no control for prestudy exposure
to other medications. There was no adjustment for whether or not the
participant had cognitivebehavioral or other psychological interventions.
The anxiety disorders and substance abuse disorders were analyzed in broad
categories. There were other potential confounders, such as physician or
participant preferences regarding switching medications and discontinuation
due to insurance reasons. The outcome measures employed, the CGII and
CGIS, are less structured and rely upon overall impressions by the clinicians,
with potential problems such as interrater reliability, recall bias, wishful
thinking, and patients trying to please the clinician by reporting better
improvements than they are truly experiencing.
CONCLUSION
In a naturalistic setting, we found that almost 4 of 10 patients with
depression benefited from antidepressant monotherapy. The vast majority of
the benefit occurred within 4 to 6 weeks of treatment initiation. Those
patients with greater baseline severity had greater improvement in depressive

severity compared to those who were less severely ill, but they reported less
improvement/greater worsening of depression from entry to exit. Other factors
that were associated with worse outcome included the presence of comorbid
anxiety disorders and substance abuse.
Drug names: bupropion (Wellbutrin, Aplenzin, and others), citalopram (Celexa and
others), duloxetine (Cymbalta), escitalopram (Lexapro and others), fluoxetine (Prozac
and others), paroxetine (Paxil, Pexeva, and others), sertraline (Zoloft and others),
venlafaxine (Effexor and others).
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