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Objective: Selective serotonin reuptake
inhibitors (SSRIs) are widely used to treat
depression, but the rates, timing, and base-
line predictors of remission in “real world”
patients are not established. The authors’
primary objectives in this study were to
evaluate the effectiveness of citalopram,
an SSRI, using measurement-based care in
actual practice, and to identify predictors
of symptom remission in outpatients with
major depressive disorder.

Method: This clinical study included out-
patients with major depressive disorder
who were treated in 23 psychiatric and 18
primary care “real world” settings. The pa-
tients received flexible doses of citalopram
prescribed by clinicians for up to 14 weeks.
The clinicians were assisted by a clinical re-
search coordinator in the application of
measurement-based care, which included
the routine measurement of symptoms
and side effects at each treatment visit and
the use of a treatment manual that de-
scribed when and how to modify medica-
tion doses based on these measures. Re-
mission was defined as an exit score of <7
on the 17-item Hamilton Depression Rat-
ing Scale (HAM-D) (primary outcome) or a
score of <5 on the 16-item Quick Inventory
of Depressive Symptomatology, Self-Re-
port (QIDS-SR) (secondary outcome). Re-
sponse was defined as a reduction of >50%
in baseline QIDS-SR score.

Results: Nearly 80% of the 2,876 outpa-
tients in the analyzed sample had chronic
or recurrent major depression; most also
had a number of comorbid general medi-
cal and psychiatric conditions. The mean
exit citalopram dose was 41.8 mg/day. Re-
mission rates were 28% (HAM-D) and 33%
(QIDS-SR). The response rate was 47%
(QIDS-SR). Patients in primary and psychi-
atric care settings did not differ in remis-
sion or response rates. A substantial por-
tion of participants who achieved either
response or remission at study exit did so
at or after 8 weeks of treatment. Partici-
pants who were Caucasian, female, em-
ployed, or had higher levels of education
or income had higher HAM-D remission
rates; longer index episodes, more concur-
rent psychiatric disorders (especially anxi-
ety disorders or drug abuse), more general
medical disorders, and lower baseline
function and quality of life were associated
with lower HAM-D remission rates.

Conclusions: The response and remis-
sion rates in this highly generalizable sam-
ple with substantial axis | and axis Il co-
morbidity closely resemble those seen in
8-week efficacy trials. The systematic use
of easily implemented measurement-
based care procedures may have assisted
in achieving these results.

(Am J Psychiatry 2006; 163:28-40)

Remission, the virtual absence of symptoms, is the
aim of depression treatment because it is associated with
better function and a better prognosis than is response
without remission. Response is typically defined as a clin-
ically meaningful reduction in symptoms (e.g., areduction
of at least 50% in baseline symptom levels). However, re-
sponse that falls short of remission is suboptimal because
itis associated with continued disabling symptoms, nega-
tive effects on other axis I and axis III disorders, higher
rates of relapse and recurrence, poorer work productivity,
more impaired psychosocial functioning, higher levels of
health care use, and potentially higher risk for suicide. Re-
mission, on the other hand, is associated with return of
normal psychosocial function, higher rates of sustained
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remission, lower rates of relapse, lower risk of suicide and
alcohol/drug abuse, and lack of disabling symptoms (1-3).
Few efficacy studies, even in research settings, have em-
ployed remission as an outcome (4-7). Remission rates
from research-based, 8-week, randomized, placebo-con-
trolled efficacy trials with depressed, symptomatic volun-
teers range from 25% to 40% (4), and 12-week efficacy tri-
als with subjects suffering from chronic depression reveal
even more modest remission rates of 22%-30% (8, 9).
Results from these efficacy trials lack ecological validity
and generalizability to clinical practice (10, 11). Typically,
they enroll symptomatic volunteers (often recruited through
advertising) with uncomplicated (minimal comorbid gen-
eral medical or psychiatric conditions), nonchronic, non-
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substance-abusing, nonsuicidal depression and treat in
research clinics as opposed to enrolling patients already
seeking health care in typical clinical treatment settings.
Unfortunately, no large-scale antidepressant medication
trials have evaluated safety, efficacy, and tolerability in
“real world” primary or psychiatric care settings with re-
mission as the predefined primary endpoint.

Evidence from practice settings (12) also demonstrates
that antidepressant medication treatment is often inade-
quate in dose and/or duration and that there are unac-
ceptably high dropout rates—all of which likely contribute
to lower remission rates. In the available effectiveness tri-
als conducted in real clinical practice settings, even the
addition of depression care specialists leads to modest re-
mission rates (15% to 35%) (10, 13, 14).

The Sequenced Treatment Alternatives to Relieve De-
pression (STAR*D) study was designed to assess effective-
ness of treatments in generalizable samples and ensure
the delivery of adequate treatments. The study aimed to
define the symptomatic outcomes for outpatients with
nonpsychotic major depressive disorder treated initially
with citalopram, a prototype of selective serotonin re-
uptake inhibitors (SSRIs). The primary outcome was re-
mission. Adequate doses of citalopram had to be given for
a sufficient time period to ensure that an adequate treat-
ment trial was conducted to assess efficacy in representa-
tive practice settings and to ensure that those patients
who progressed to the next treatment step in STAR*D were
truly treatment resistant. To that end, a systematic but
easily implemented approach to treatment, measure-
ment-based care, was developed. Measurement-based
care includes the routine measurement of symptoms and
side effects at each treatment visit and the use of a treat-
ment manual describing when and how to modify medi-
cation doses based on these measures. The manual allows
for flexible dosing and was designed to maximize ade-
quate dosing and duration of treatment.

Finally, since most depressed patients do not achieve re-
mission with any initial treatment, baseline features (mod-
erators) that identify who will achieve remission (15, 16)
are clinically important. With a rare exception (17), no ade-
quately powered previous studies have searched for base-
line features predicting which patients will achieve remis-
sion as opposed to those who will respond to treatment.
Response moderator studies with small samples have
yielded inconsistent correlates of response (18), except for
pretreatment depressive symptom severity, which has
been associated consistently with lower response rates
(19-35). Therefore, STAR*D also aimed to evaluate moder-
ators of symptom remission.

This study defined remission as the a priori primary
endpoint and divided baseline moderators into three do-
mains: 1) demographic features (e.g., age, race, ethnicity,
and gender), 2) social features (e.g., education, employ-
ment status, income, insurance, and marital status), and
3) clinical features (e.g., age at onset of major depressive
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disorder, length of the current major depressive episode,
number of major depressive episodes, length of illness,
course of illness [single or recurrent], major depressive
disorder subtype [anxious, melancholic, and atypical fea-
tures], family history of depression, concurrent general
medical and axis I psychiatric disorders, symptom sever-
ity, and functional status at baseline).

This report addresses the following questions about
treatment with citalopram, a representative of the SSRI
class of medications:

1. What are the remission and response rates in represen-
tative outpatients with nonpsychotic major depressive
disorder in primary and psychiatric care settings?

2. Which citalopram doses, treatment durations, and
adverse events characterize patients who do or do
not achieve remission?

3. What pretreatment features in demographic, social,
and clinical domains are associated with remission?

Method

Study Overview and Organization

The rationale, methods, and design of the STAR*D study have
been detailed elsewhere (7, 36). Investigators at each of 14 re-
gional centers across the United States oversaw protocol imple-
mentation at two to four clinical sites providing primary (N=18)
or psychiatric (N=23) care to patients in both the public and pri-
vate sectors. Clinical research coordinators at each clinical site as-
sisted participants and clinicians in protocol implementation
and collection of clinical measures. A central pool of research out-
come assessors conducted telephone interviews to obtain pri-
mary outcomes.

Participants

All risks, benefits, and adverse events associated with STAR*D
participation were explained to subjects, who provided written in-
formed consent before entering the study. The University of Texas
Southwestern Medical Center at Dallas and the institutional re-
view boards at each clinical site and regional center and the Data
Coordinating Center and the Data Safety and Monitoring Board of
the National Institute of Mental Health (NIMH) approved and
monitored the protocol.

To maximize generalizability of findings, only patients seeking
medical care in routine medical or psychiatric outpatient treat-
ment (as opposed to those recruited through advertisements)
were eligible for the study. Minimal exclusion criteria and broad
inclusion criteria that allowed a majority of axis I and axis II disor-
ders were used. Outpatients who were 18-75 years of age and had
a nonpsychotic major depressive disorder determined by a base-
line 17-item Hamilton Depression Rating Scale (HAM-D) (37, 38)
score 214 were eligible if their clinicians determined that outpa-
tient treatment with an antidepressant medication was both safe
and indicated. The initial HAM-D at study entry was administered
and scored by the clinical research coordinators. Patients who
were pregnant or breast-feeding and those with a primary diagno-
sis of bipolar, psychotic, obsessive-compulsive, or eating disorders
were excluded from the study, as were those with general medical
conditions contraindicating the use of protocol medications in the
first two treatment steps, substance dependence (only if it re-
quired inpatient detoxification), or a clear history of nonresponse
or intolerance (in the current major depressive episode) to any
protocol antidepressant in the first two treatment steps (7).
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FIGURE 1. Participant Flow (CONSORT Chart) for the
Sequenced Treatment Alternatives to Relieve Depression
(STAR*D) Study
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a4 HAM-D=17-item Hamilton Depression Rating Scale.

Diagnostic and Outcome Measures

The diagnosis of nonpsychotic major depressive disorder,
established by treating clinicians, was confirmed by a checklist
based on DSM-IV criteria. Previous personal and family histories
as well as clinical and demographic information were based on
participant self-report. The Psychiatric Diagnostic Screening
Questionnaire (39-41) was completed at baseline to estimate the
presence of 11 potential concurrent axis I (psychiatric) disorders.
Responses to items on the baseline 30-item Inventory of Depres-
sive Symptomatology or HAM-D (37, 38) obtained by research
outcome assessors were used to estimate the presence of atypical
(42), anxious (43), and melancholic (44) symptom features.

Clinical research coordinators administered an initial HAM-D
and the 16-item Quick Inventory of Depressive Symptomatology
(QIDS), QIDS Clinician Rating (QIDS-C), and QIDS Self-Report
(QIDS-SR) (45-47) to assess depressive symptom severity. The clin-
ical research coordinator also completed the 14-item Cumulative
Illness Rating Scale (48, 49) to gauge the severity/morbidity of gen-
eral medical conditions relevant to different organ systems. Each of
the 14 illness categories was scored 0 (no problem) to 4 (extremely
severe/immediate treatment required/end organ failure/severe
impairment in function). The Cumulative Illness Rating Scale was
scored as number of general medical condition categories en-
dorsed (0-13, excluding the psychiatric illness category), severity
index (0 to 4) (the average severity of the categories endorsed), and
total severity (number of categories times severity).

The primary research outcome was measured by HAM-D score
collected by research outcome assessors with telephone-based
structured interviews in English or Spanish. Research outcome
assessors were not located at any clinical site. The secondary out-
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comes were based on the QIDS-SR collected at baseline and at
each treatment visit.

An automated, telephonic, interactive voice response system
(7, 50-52) was used to collect ratings on the 12-item Short-Form
Health Survey (53) (perceived physical functioning and mental
health functioning), the 16-item Quality of Life Enjoyment and
Satisfaction Questionnaire (54), the Work and Social Adjustment
Scale (55), and the 5-item Work Productivity and Activity Im-
pairment (56).

Intervention and Measurement-Based Care

Citalopram was selected as a representative SSRI given the ab-
sence of discontinuation symptoms, demonstrated safety in el-
derly and medically fragile patients, once-a-day dosing, few dose
adjustment steps, and favorable drug-drug interaction profile (7,
36). The aim of treatment was to achieve symptom remission (de-
fined as QIDS-C score <5 collected at each treatment visit for the
purposes of clinical decision making). The protocol (7, 36) re-
quired a fully adequate dose of citalopram for a sufficient time to
ensure that the likelihood of achieving remission was maximized
and that those who did not reach remission were truly resistant to
the medication.

The treatment protocol was designed to provide an optimal
dose of citalopram based on dosing recommendations in a treat-
ment manual (www.star-d.org) that also allowed individualized
starting doses and dose adjustments to minimize side effects,
maximize safety, and optimize the chances of therapeutic benefit
for each patient. Medication management was assisted by ratings
of symptoms (QIDS-C completed by the clinical research coordi-
nator) and side effects (ratings of frequency, intensity, and burden)
(7) obtained at each treatment visit. Citalopram was started at 20
mg/day and then raised to 40 mg/day by week 4 and to 60 mg/day
(final dose) by day 42 (week 6). Dose adjustments were based on
how long a subject had received a particular dose, symptom
changes, and side effect burden. However, appropriate flexibility
was allowed, including initiation of citalopram at <20 mg/day or a
slower dose escalation to the optimal target dose of 60 mg/day, so
that patients with concomitant general medical disorders, sub-
stance abuse/dependence, or other psychiatric disorders could be
included safely in the sample.

The protocol recommended treatment visits at 2, 4, 6, 9, and 12
weeks (with an optional week-14 visit if needed). After an optimal
trial (based on dose and duration), remitters and responders could
enter the 12-month naturalistic follow-up, but all responders who
did not achieve remission were encouraged to enter the subse-
quent randomized trial. Patients could discontinue citalopram be-
fore 12 weeks if 1) intolerable side effects required a medication
change, 2) an optimal dose increase was not possible because of
side effects or participant choice, or 3) significant symptoms
(QIDS-C score 29) were present after 9 weeks at maximally toler-
ated doses. Patients could opt to move to the next treatment level
if they had intolerable side effects or if the QIDS-C score was >5 af-
ter an adequate trial in terms of dose and duration.

A treatment manual (including the treatment protocol and
procedures), initial didactic instruction, ongoing support and
guidance by the clinical research coordinator, the use of struc-
tured evaluation of symptoms and side effects at each visit, and a
centralized treatment monitoring and feedback system, together,
represented an intensive effort to provide consistent, high-quality
care (www.star-d.org) (52). To enhance the quality and consis-
tency of care, physicians used the clinical decision support sys-
tem that relied on the measurement of symptoms (QIDS-C and
QIDS-SR), side effects (ratings of frequency, intensity, and bur-
den), medication adherence (self-report), and clinical judgment
based on patient progress. A web-based treatment monitoring
system provided feedback to clinical research coordinators re-
garding the fidelity to the treatment recommendations for each
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TABLE 1. Baseline Characteristics of 2,876 Outpatients With
Nonpsychotic Major Depressive Disorder?
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TABLE 1. Baseline Characteristics of 2,876 Outpatients With
Nonpsychotic Major Depressive Disorder? (continued)

Characteristic N % Mean SD Characteristic N % Mean SD
Demographic domain Clinical domain
Race
Caucasian 2,180 75.8 Age at onset <18 years 1,077 37.8
African American 506 17.6 Family history of depression 1,585 55.6
Other 190 6.6 History of attempted suicide 515 17.9
Hispanic Current major depressive
No 2,503 87.0 episode lasting >24 months 720 253
Yes 373 13.0 Recurrent depression 2,019 75.7
Gender Anxious depression 1,530 53.2
Male 1,043 363 Comorbid axis | psychiatric
Female 1,833 63.7 disorders
Age group (years) Generalized anxiety disorder 671 23.6
18-30 754 26.2 Obsessive-compulsive disorder 407 14.3
31-50 1,380 48.0 Panic disorder 372 13.1
251 741 2538 Social phobia 891 313
Age (years) 40.8 13.0 PTSD 586 20.6
Education (years) 13.4 3.2 Agoraphobia 335 11.8
Social domain Alcohol abuse/dependence 343 120
Marital status Drug abuse/dependence 209 7.4
Never married 823 28.7 Somatoform disorder 68 24
Married 1,199 41.7 Hypochondriasis 126 4.4
Divorced 762 26.5 Bulimia 370 13.0
Widowed 89 31 Number of comorbid
Employment status psychiatric disorders
Employed 1,613 56.2 0 980 34.8
Unemployed 1,098 38.2 1 749 26.6
Retired 161 5.6 2 466 16.5
Education 3 258 9.2
< High school 361 12.6 >4 364 129
High school but < college 1,786 62.1 Age at onset (years) 253 14.4
> College 726 253 Number of major
Insurance status depressive episodes 6.0 11.4
Private 1,425 51.1 Length of current major
Public 397 14.2 depressive episode (months) 24.6 51.7
None 968 34.7 Length of illness (years) 15.5 13.2
Setting General medical conditions
Primary care 1,091 379 Categories endorsed 33 2.4
Psychiatric specialty care 1,785 62.1 Total score 4.8 3.9
Income ($/month) 2,358 3,030 Severity index 1.3 0.6
(continued) Symptom severity

patient. The clinical research coordinators could then help guide
physicians in vigorously dosing when inadequate symptom re-
duction had occurred despite acceptable side effects (7).

Safety Assessments

Side effects were evaluated with the ratings of frequency, inten-
sity, and burden completed by patients at each treatment visit (7).
Three 7-point subscales measure the frequency, intensity, and
global burden of side effects.

Serious adverse events were monitored with a multitiered ap-
proach involving the clinical research coordinators, study clini-
cians, the interactive voice response system, the clinical manager,
safety officers, regional center directors (57), and the NIMH Data
Safety and Monitoring Board.

Concomitant Medications

Concomitant treatments for current general medical condi-
tions (as part of ongoing clinical care), for associated symptoms
of depression (e.g., sleep, anxiety, and agitation), and for citalo-
pram side effects (e.g., sexual dysfunction) were permitted on the
basis of clinical judgment. Stimulants, anticonvulsants, antipsy-
chotics, alprazolam, nonprotocol antidepressants (except traz-
odone <200 mg at bedtime for insomnia), and depression-tar-
geted psychotherapies were proscribed.

Am | Psychiatry 163:1, January 2006

17-item Hamilton Depression

Rating Scale score

(completed by research

outcome assessor) 21.8 5.2
30-item Inventory of

Depressive Symptomatology,

Clinician Rating 38.6 9.6
16-item Quick Inventory of

Depressive Symptomatology,

Self-Report 16.2 4.0

Function and quality of life

12-item Short-Form Health

Survey scores

Physical 48.7 12.1

Mental 25.6 8.2
16-item Quality of Life

Enjoyment and Satisfaction

Questionnaire score 39.2 14.3
Work and Social Adjustment
Scale score 249 8.7

3 Numbers do not always add up to 2,876 because of missing data;
percents are based on number of subjects for whom data were
available.

Statistical Analysis

Summary statistics of the demographic, social, and clinical
characteristics are presented for the analyzable sample of 2,876
patients. Summary statistics of treatment characteristics (e.g.,
maximum dose achieved, number of treatment visits), serious ad-
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TABLE 2. Treatment Characteristics and End-of-Study Remission Status of 2,876 Outpatients With Nonpsychotic Major

Depressive Disorder?

Characteristic No Remission (N=2,086) Remission (N=790) Total (N=2,876)
N % N % N %
Maximum dose of citalopram (mg/day)
<20 56 2.7 7 09 63 2.2
20-39 466 22.4 228 289 694 24.2
40-49 574 27.6 288 36.4 862 30.0
>50 983 47.3 267 33.8 1,250 43.6
Dose of citalopram at study exit (mg/day)
<20 95 4.6 10 1.3 105 3.7
20-39 552 26.5 232 29.4 784 27.3
40-49 562 27.0 294 37.2 856 29.8
>50 870 419 254 321 1,124 39.2
Time in treatment (weeks)
<4 308 14.8 14 1.8 322 11.2
>4 but <8 444 21.3 41 5.2 485 16.9
>8 1,333 63.9 735 93.0 2,068 71.9
Mean SD Mean SD Mean SD
Number of visits 4.5 1.6 5.5 1.1 4.8 1.5
Time to first treatment visit (weeks) 2.4 1.2 23 0.8 2.3 1.1
Time in treatment (weeks) 9.3 4.4 12.0 2.6 10.0 4.2
Time from final dose to study exit (weeks) 4.4 3.7 6.6 3.7 5.0 3.8

a Remission was defined as an exit score of <7 on the Hamilton Depression Rating Scale (HAM-D). Subjects with missing exit HAM-D scores were
considered not in remission. Numbers do not always add up to total N because of missing data; percents are based on number of subjects

for whom data were available.

verse events, and side effects are presented for the entire sample
and by remission status. Logistic regression models assessed the
association of the demographic, social, and clinical characteristics
with remission, independent of the effect of regional center and
baseline depression severity. As a subsequent analysis designed to
assess the unique and independent contribution of these vari-
ables to remission rates, a stepwise logistic regression model was
developed with both the HAM-D and the QIDS-SR. This model
identified baseline features associated with remission indepen-
dent of baseline depression severity and regional center, both
within the three domains (demographic, social, and clinical) and
across all three domains.

Remission was defined as an exit HAM-D score <7 (or last ob-
served QIDS-SR score <5). A reduction of >50% in baseline QIDS-
SR at the last assessment was defined as response. Intolerance
was defined a priori as either leaving treatment before 4 weeks or
leaving at or after 4 weeks with intolerance as the identified rea-
son. As defined by the original proposal, patients were desig-
nated as not achieving remission when their exit HAM-D score
was missing. Sensitivity analyses were conducted to determine
whether this method of addressing missing data affected study
results. Two additional methods also addressed missing data in
the analysis of remission based on HAM-D scores: 1) a multiple
imputation method and 2) an imputed value generated from an
item response theory analysis of the relationship between the
HAM-D and the QIDS-C. Statistical significance was defined as a
two-sided p value less than 0.05. No adjustments were made for
multiple comparisons, so results must be interpreted accordingly.

Results

Figure 1 shows the disposition of patients during the
course of the study.
Demographic and Clinical Characteristics

Table 1 summarizes the baseline features of the evalu-
able sample (N=2,876). The patients included in the evalu-
able sample did not differ from those excluded on any of
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the characteristics in Table 1 (data not shown). About 62%
of the participants were from psychiatric care settings. Mi-
nority representation was 24%. Depressive symptoms
were moderate to severe (HAM-D >21). More than 75% of
the patients met DSM-IV criteria for recurrent or chronic
depression. The mean length of illness was 15.5 years
(time from onset of first major depressive episode to study
entry). At study entry, subjects had an average of 3.3 gen-
eral medical conditions.

Treatment Features

The study protocol recommended five postbaseline vis-
its with an optional sixth visit (for those with meaningful
improvement short of remission). Overall, participants av-
eraged 4.8 visits (SD=1.5) (Table 2). Those who met HAM-
D remission criteria had 5.5 visits (SD=1.1), and those who
did not averaged 4.5 visits (SD=1.6). The time from base-
line to the next treatment visit (for both remitters and
nonremitters) was slightly over 2 weeks, which was within
the recommended visit schedule.

Citalopram treatment averaged 10 weeks (SD=4.2, me-
dian=11.6) or 70.2 days (SD=29.2, median=81). Patients
who achieved HAM-D remission remained in treatment
for a mean of 12 weeks (SD=2.6) (mean=83.8 days, SD=
18.1). Almost all (93%) of these patients completed at least
8 weeks, as opposed to only 64% of the patients who did
not achieve remission (Table 2).

The mean exit dose of citalopram (41.8 mg/day, SD=16.8)
was comparable for patients who did or did not achieve re-
mission. Doses in primary care settings (40.6 mg/day, SD=
16.6) and psychiatric care settings (42.5 mg/day, SD=16.8)
were comparable.

Am | Psychiatry 163:1, January 2006
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FIGURE 2. Total Exit Scores on the 16-ltem Quick Inventory of Depressive Symptomatology, Self-Report (QIDS-SR), of 2,876

Outpatients With Nonpsychotic Major Depressive Disorder

No depression Mild symptoms

Percent
N w B €] (o2}

-

Moderate symptoms

Severe symptoms Very severe symptoms

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Last QIDS-SR Score

Symptomatic Outcomes

The overall remission rate was 27.5% (N=790) with the
HAM-D definition (primary outcome) and 32.9% (N=943)
with the QIDS-SR definition. Remission rates were com-
parable in primary and psychiatric care for the HAM-D
(26.6% versus 28.0%) and the QIDS-SR (32.5% versus
33.1%). The overall QIDS-SR response rate was 47% (N=
1,343) (46% primary care, 48% psychiatric care). Figure 2
shows the distribution of the exit QIDS-SR scores. A QIDS-
SR score of 10 approximates an HAM-D score of 13 (45).

Figure 3 shows the distribution of the time to first
remission and response for those who ultimately did
achieve remission and response in this study based on
QIDS-SR scores. For those who achieved QIDS-SR re-
mission, the mean time to remission was 6.7 weeks (SD=
3.8) and was comparable in primary care (approximately 6
weeks) and psychiatric care (approximately 7 weeks). For
those who achieved a QIDS-SR response, the mean time to
response was approximately 5.7 weeks (SD=3.5) and was
comparable in primary care (mean=5.7 weeks, SD=3.7)
and psychiatric specialty care (mean=5.6 weeks, SD=3.5).

For those who achieved remission according to QIDS-
SR scores, the mean time in treatment was approximately
12 weeks (SD=3).

Intolerance and Adverse Events

Only 2% of the patients who achieved HAM-D remis-
sion were considered to have discontinued citalopram
because of intolerance, compared with 11% of those who
did not achieve HAM-D remission (Table 3). Those who
achieved HAM-D remission had lower rates of side effect
frequency, intensity, and burden at exit and lower rates of
serious adverse effects than those who did not achieve
HAM-D remission. Overall, 116 participants experienced
at least one serious adverse effect; most of these patients
(88.8% [N=103]) did not achieve HAM-D remission. There
were no suicides in the 2,876 participants in this acute-
phase citalopram study.
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FIGURE 3. Percent of 2,876 Outpatients With Nonpsychotic
Major Depressive Disorder Who Achieved Response or Re-
mission Defined by 16-ltem Quick Inventory of Depressive
Symptomatology, Self-Report (QIDS-SR), Scores by Week of
Treatment?

25

I Remission (N=943)
Il Response (N=1,343)
20

Percent

2 4 6 8 10 12 >13
Week of Treatment

a Response was defined as improvement of >50% in QIDS-SR score
from baseline. Remission was defined as a QIDS-SR score of <5 at
endpoint.

Pretreatment Correlates of Remission

Several pretreatment demographic, social, and clinical
features were associated with remission based on either
the HAM-D or QIDS-SR following adjustments for base-
line symptom severity and regional center (Table 4). Find-
ings were almost identical for the HAM-D and the QIDS-
SR except that anxious depression and concurrent gener-
alized anxiety disorder were also associated with lower
QIDS-SR remission rates.

Table 5 presents pretreatment features that were non-
overlapping and independently associated with remission
after baseline depressive symptom severity and regional
center for each domain separately and across all domains

http://ajp.psychiatryonline.org 33



MEASUREMENT-BASED CARE IN STAR*D

TABLE 3. Adverse Events, Side Effects, Attrition, and End-of-Study Remission Status of 2,876 Outpatients With Non-

psychotic Major Depressive Disorder?

No Remission (N=2,086) Remission (N=790) Total (N=2,876)
Adverse Events, Side Effects, and Attrition N % N % N %
Maximum side effect frequencyP
None 320 15.4 128 16.2 448 15.7
10%—25% of the time 535 25.8 273 34.6 808 28.2
50%—75% of the time 681 32.9 233 29.6 914 31.9
90%—100% of the time 537 25.9 154 19.5 691 24.2
Maximum side effect intensity?
None 315 15.2 127 16.1 442 15.5
Trivial-mild 510 24.6 283 35.9 793 27.7
Moderate—-marked 871 42.0 302 38.3 1,173 41.0
Severe—intolerable 377 18.2 76 9.6 453 15.8
Maximum side effect burden®
No impairment 402 19.4 181 23.0 583 20.4
Minimal-mild impairment 771 37.2 403 51.1 1,174 41.0
Moderate—-marked impairment 695 33.5 169 21.5 864 30.2
Severe impairment, unable to function 205 99 35 4.4 240 8.4
Serious adverse events
Total 103 4.9 13 1.6 116 4.0
Death, nonsuicide 3 — 0 — 3 —
Hospitalization for general medical conditions 47 — 11 — 58 —
General medical conditions without hospitalization 4 — 0 — 4 —
Psychiatric hospitalization 50 — 2 — 52 —
Suicidal ideation (without hospitalization)® 6 — 0 — 6 —
Any psychiatric serious adverse eventd 55 2.6 2 0.3 57 2.0
Intolerance 234 11.2 13 1.6 247 8.6

a Remission was defined as an exit score of <7 on the 17-item Hamilton Depression Rating Scale (HAM-D). Subjects with missing exit HAM-D
scores were considered not in remission. Numbers do not always add up to total N because of missing data; percents are based on number

of subjects for whom data were available.

b Maximum ratings of intensity, frequency, and burden of side effects are the highest ratings during citalopram treatment.
¢ Includes psychiatric hospitalization and suicidal ideation without hospitalization.
dIncludes hospitalizations for worsening depression, substance abuse, suicidal ideation, and other.

were controlled for. Lower remission rates were associated
with being unemployed; having a lower income; being
non-Caucasian, male, and less educated; and having
poorer function and lower quality of life at baseline. Re-
markably consistent findings were obtained with the HAM-
D and the QIDS-SR.

Discussion

Results of this study should be generalizable to routine
clinical practice because this is the largest ecologically
valid “real world” study of outpatients with nonpsychotic
major depressive disorder treated in psychiatric and pri-
mary care settings with diligently followed guidelines.
Participants in the study were patients seeking treatment
in “real world” clinical practices who had high rates of
chronic or recurrent major depressive disorder and con-
current axis I and axis III (general medical conditions) dis-
orders. Since there were very broad inclusion criteria and
few exclusion criteria, this study included patients who
would have been excluded from most efficacy trials (58—
61).

The remission rates (28% for HAM-D; 33% for QIDS-SR)
were robust and similar to rates found in uncomplicated,
nonchronic symptomatic volunteers enrolled in placebo-
controlled, 8-week, randomized, controlled trials with
SSRIs (4). These remission rates were better than those
found in efficacy studies among patients with chronic de-
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pression (22%) (9), possibly because of a number of factors
discussed below, including the use of measurement-based
care and the clinical research coordinators.

Higher remission rates were found with the QIDS-SR
than with the HAM-D because our primary analyses classi-
fied patients with missing exit HAM-D as nonremitters a
priori. Of the 690 patients with missing exit HAM-D scores,
152 (22.1%) achieved QIDS-SR remission at the last treat-
ment visit.

As described earlier, a sensitivity analysis was con-
ducted to evaluate the methods used to address the miss-
ing HAM-D data. Both the multiple imputation approach
and the use of values imputed from the observed exit QIDS-
C score based on item response theory revealed remark-
ably similar findings, indicating that the analyses were not
affected by the missing data methodology.

Of participants who responded, 56.0% did so only at or
after 8 weeks of treatment. Not surprisingly, remission fol-
lowed response in most cases. Of those who achieved
QIDS-SR remission, 40.3% did so only at or after 8 weeks of
citalopram.

Results also highlight the feasibility, safety, tolerability,
and effectiveness of delivering high-quality care with
easy-to-use clinical methods employed at each treatment
visit to ensure adequate treatment delivery (measure-
ment-based care approach). The approach may have con-
tributed to the better-than-expected remission rates in
this group of patients as well, although a firm conclusion
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TABLE 4. Factors Associated With Remission Defined According to the 17-ltem Hamilton Depression Rating Scale (HAM-D)
or the 16-Item Quick Inventory of Depressive Symptomatology, Self-Report (QIDS-SR), in Outpatients With Nonpsychotic

Major Depressive Disorder?

Remission Defined by HAM-D (N=790)

Remission Defined by QIDS-SR (N=943)

Patients With

Patients With

Baseline Characteristic Characteristic Analysis® Characteristic Analysis®
0dds 0dds
N % Ratio p N % Ratio p
Raced <0.02 <0.01
Caucasian (N=2,180) (reference group) 637 29.2 766 35.1
African American (N=506) 94 18.6 0.70 111 222 0.65
Other (N=190) 59 311 1.14 66 34.7 1.08
Hispanic <1.00 0.56
No (N=2,503) (reference group) 696 27.8 826 33.1
Yes (N=373) 94 25.2 1.00 117 31.4 1.09
Gender <0.002 <0.10
Male (N=1,043) (reference group) 251 241 325 31.3
Female (N=1,833) 539 294 1.35 618 33.7 1.16
Marital status® <0.02 <0.23
Never married (N=823) 203 24.7 0.71 257 313 0.87
Married (N=1,199) (reference group) 374 31.2 427 357
Divorced (N=762) 192 25.2 0.83 238 313 0.97
Widowed (N=89) 21 23.6 0.78 21 23.6 0.63
Employment status’ 0.0007 0.001
Employed (N=1,613) (reference group) 519 322 612 38.0
Unemployed (N=1,098) 234 213 0.70 280 256  0.71
Retired (N=161) 37 23.0 0.74 51 31.7 0.86
Education8 0.0006 <0.0001
< High school (N=361) 62 17.2 0.70 91 25.4 0.98
High school but < college (N=1,786) (reference group) 472 26.4 544 30.5
> College (N=726) 256 353 1.31 308 42.4 1.50
Insurance status" 0.0004 0.0005
Private (N=1,425) (reference group) 472 33.1 551 38.7
Public (N=397) 73 18.4 0.61 88 222 0.58
None (N=968) 231 239 0.72 284 29.5 0.81
Family history of depression <0.36 0.15
No (N=1,268) (reference group) 331 26.1 392 31.0
Yes (N=1,585) 456 28.8 1.09 546 345 1.13
History of attempted suicide <0.11 0.07
No (N=2,358) (reference group) 667 28.3 804 34.2
Yes (N=515) 123 23.9 0.83 139 27.0 0.81
Setting <0.24 <0.39
Primary care (N=1,091) (reference group) 290 26.6 354 325
Psychiatric specialty care (N=1,785) 500 28.0 0.88 589 33.1 0.92
Age group (years) <0.81 0.17
18-30 (N=754) (reference group) 225 29.8 273 36.2
31-50 (N=1,380) 381 27.6 1.03 448 325 0.88
>51 (N=741) 183 24.7 0.96 221 30.0 0.80
Age at onset (years) 0.81 <0.47
<18 years (N=1,077) (reference group) 315 29.2 354 329
>18 years (N=1,771) 470 26.5 0.98 581 329 1.07
Length of episode (months) 0.39 <0.16
<24 (N=2,131) (reference group) 606 28.4 729 34.2
>24 (N=720) 176 24.4 0.91 202 28.2 0.87

cannot be made without a control group. On the other
hand, several controlled studies (10, 14, 62) suggest a clear
benefit for a disease management approach in the com-
prehensive treatment of depression. These studies have
emphasized more frequent patient contact as well as more
robust psychosocial and educational support to enhance
adherence, improve patients’ ability to monitor their own
symptoms, and help patients understand the nature of
and treatment needs for their depression.

Unlike previous studies (10, 14, 62), this study used
pharmacotherapy augmented with diligent measure-
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(continued)

ment-based procedures employing easy-to-use ratings of
symptoms and side effect frequency, intensity, and bur-
den, as well as triage points with dosing recommendations
that allowed necessary flexibility. This measurement-
based care approach represents a paradigm shift to the
use of easily employed research tools in clinical practice.
Tools used in research settings (e.g., HAM-D or other mea-
sures of symptoms, function, or side effects) are not rou-
tinely used in practice, which may contribute to the high
rates of inadequate treatment with antidepressant medi-
cations in routine care (12). Our results also suggest that
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TABLE 4. Factors Associated With Remission Defined According to the 17-ltem Hamilton Depression Rating Scale (HAM-D)
or the 16-Item Quick Inventory of Depressive Symptomatology, Self-Report (QIDS-SR), in Outpatients With Nonpsychotic

Major Depressive Disorder? (continued)

Remission Defined by HAM-D (N=790)

Remission Defined by QIDS-SR (N=943)

Patients With

Patients With

Baseline Characteristic Characteristic AnalysisP? Characteristic Analysis®
Recurrent depression 0.82 <0.44
No (N=649) (reference group) 173 26.7 219 33.8
Yes (N=2,019) 572 28.3 1.02 662 32.8 0.92
Anxious depression 0.67 <0.002
No (N=1,346) (reference group) 450 33.4 523 38.9
Yes (N=1,530) 340 22.2 0.96 420 27.5 0.77
Comorbid axis | psychiatric disorders
Generalized anxiety disorder <0.05 0.03
No (N=2,170) (reference group) 641 29.5 764 353
Yes (N=671) 142 21.2 0.80 171 25.5 0.80
Obsessive-compulsive disorder <0.02 0.002
No (N=2,437) (reference group) 706 29.0 847 34.8
Yes (N=407) 76 18.7 0.71 89 219 0.67
Panic disorder <0.04 0.0007
No (N=2,472) (reference group) 719 29.1 863 35.0
Yes (N=372) 64 17.2 0.73 74 19.9 0.62
Social phobia 0.11 0.12
No (N=1,951) (reference group) 567 29.1 685 35.2
Yes (N=891) 215 241 0.86 250 281 0.87
PTSD 0.0005 <0.0001
No (N=2,258) (reference group) 678 30.0 814 36.1
Yes (N=586) 104 17.7 0.65 122 20.8 0.60
Agoraphobia 0.01 <0.02
No (N=2,508) (reference group) 728 29.1 871 34.8
Yes (N=335) 55 16.4 0.67 66 19.8 0.64
Alcohol abuse/dependence <0.04 <0.09
No (N=2,504) (reference group) 709 28.3 843 33.7
Yes (N=343) 74 21.6 0.74 94 27.4 0.80
Drug abuse/dependence <0.06 <0.10
No (N=2,632) (reference group) 738 28.0 882 33.6
Yes (N=209) 43 20.6 0.71 52 249 0.75
Somatoform disorder <0.03 0.01
No (N=2,772) (reference group) 776 28.0 926 335
Yes (N=68) 7 10.3 0.41 9 13.4 0.40
Hypochondriasis 0.19 0.08
No (N=2,716) (reference group) 762 28.1 911 33.6
Yes (N=126) 21 16.7 0.72 24 19.2 0.66
Bulimia 0.40 <0.95
No (N=2,476) (reference group) 688 27.8 825 334
Yes (N=370) . 95 25.7 0.90 112 30.3 1.01
Number of comorbid psychiatric disorders' 0.0001 <0.0001
0 (N=980) (reference group) 330 33.7 402 41.2
1 (N=749) 219 29.2 0.87 257 34.4 0.83
2 (N=466) 126 27.0 0.82 148 31.8 0.83
3 (N=258) 45 17.4 0.50 53 20.5 0.47
>4 (N=364) 58 15.9 0.55 70 19.3 0.52

the use of depressive symptom and side effect ratings
(www.ids-qids.org) to guide treatment is feasible in “real
world” practices as well as effectiveness trials and can be
used to monitor patient progress, to adjust the treatment,
and to make clinical decisions. In this study, adequate cit-
alopram doses and treatment duration were achieved with
a structured yet flexible dosing schedule.

Several baseline features were associated with higher re-
mission rates, including lower baseline severity; being
Caucasian, female, better educated, and more highly paid;
and having private insurance, fewer concurrent general
medical and psychiatric disorders, better pretreatment
physical and mental function (12-item Short-Form Health
Survey physical and mental subscales), greater life satis-
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(continued)

faction, and a shorter current episode. Taken together,
greater illness severity and psychiatric and general medi-
cal comorbidity as well as less social support are likely as-
sociated with lower remission rates for citalopram. These
findings are consistent with some of the previous studies
that reported lower response rates to antidepressants in
subjects with greater baseline symptom severity and
longer current episodes (19, 25, 63-67).

Our sample size was large enough to identify a number
of clinically relevant features in developing a model to pre-
dict remission for major depressive disorder even after
controlling for both severity and treatment settings. These
results do not address whether similar or different base-
line features would be negatively associated with remis-
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TABLE 4. Factors Associated With Remission Defined According to the 17-ltem Hamilton Depression Rating Scale (HAM-D)
or the 16-Item Quick Inventory of Depressive Symptomatology, Self-Report (QIDS-SR), in Outpatients With Nonpsychotic
Major Depressive Disorder? (continued)

Remission Defined by HAM-D (N=790)
Patients With

Remission Defined by QIDS-SR (N=943)
Patients With

Baseline Characteristic Characteristic AnalysisP? Characteristic Analysis®
0dds 0dds
Mean SD Ratio p Mean SD Ratio p
Age (years) (units=10) 39.9 128 099 0.6 40.1 129 096 0.26
Education (years) (units=3) 14.1 3.2 1.20 <0.0001 13.9 33 1.14  <0.002
Income ($) (units=10,000) 3,105 3,801 2.34 <0.0001 2,902 3,529 1.79  <0.0001
Clinical course: length of illness (years) (units=5) 15.0 13.0 0.99 <0.56 14.7 12.8 0.97 0.07
General medical condition: total score (units=1) 4.2 35 0.97 0.01 4.2 3.6 0.96 <0.005
Symptom severity
QIDS-SR score (units=5) 15.4 4.0 0.83 0.002 15.1 4.1
HAM-D score (units=5) 20.4 4.7 20.4 4.8 0.78  <0.0001
Function and quality of life
12-item Short-Form Health Survey scores
Physical (units=5) 52.7 10.6 1.16  <0.0001 51.9 11.0 1.14  <0.0001
Mental (units=5) 25.6 8.4 0.98 0.53 26.0 8.4 1.00 <0.88
16-item Quiality of Life Enjoyment and Satisfaction
Questionnaire score (units=5) 43.4 13.5 1.10  <0.0001 43.4 13.7 111  <0.0001
Work and Social Adjustment Scale score (units=5) 22.8 8.6 0.88  <0.0001 225 8.6 0.86 <0.0001

a Remission was defined as an exit score of <7 on the HAM-D or an exit score of <5 on the QIDS-SR. Subjects with missing HAM-D exit scores
were classified as not in remission. Percents are based on the total number of subjects with each baseline characteristic. Numbers do not
always add up to total N because of missing data; percents are based on number of subjects for whom data were available.

b 0dds ratios for patients who did or did not achieve remission adjusted for regional center and baseline HAM-D score (completed by research
outcome assessor).

€ 0dds ratios for patients who did or did not achieve remission adjusted for regional center and baseline QIDS-SR score.

d Post hoc comparisons for remitted groups defined by either HAM-D or QIDS-SR: Caucasian significantly different from African American. No
other statistically significant differences based on a Bonferroni correction.

€ Post hoc comparisons for remitted groups defined by either HAM-D or QIDS-SR: never married significantly different from married. No other
statistically significant differences based on a Bonferroni correction.

f Post hoc comparisons for remitted groups defined by either HAM-D or QIDS-SR: unemployed significantly different from employed. No other
statistically significant differences based on a Bonferroni correction.

8 Post hoc comparisons for remitted groups defined by either HAM-D or QIDS-SR: < high school significantly different from > college, and
< college significant different from > college. No other statistically significant differences based on a Bonferroni correction.

h Post hoc comparisons for remitted group defined by HAM-D: private insurance significantly different from public insurance, and private in-
surance significantly different from no insurance. Post hoc comparisons for remitted group defined by QIDS-SR: private insurance signifi-
cantly different from public insurance. No other statistically significant differences based on a Bonferroni correction.
Post hoc comparisons for remitted group defined by HAM-D: no comorbid psychiatric conditions significantly different from three comorbid
psychiatric conditions, no comorbid psychiatric conditions significantly different from four or more comorbid psychiatric conditions, and one
comorbid psychiatric condition significantly different from four or more comorbid psychiatric conditions. Post hoc comparisons for remitted
group defined by QIDS-SR: no comorbid psychiatric conditions significantly different from three comorbid psychiatric conditions, no comor-
bid psychiatric conditions significantly different from four or more comorbid psychiatric conditions, one comorbid psychiatric condition sig-
nificantly different from three comorbid psychiatric conditions, and two comorbid psychiatric conditions significantly different from three
comorbid psychiatric conditions. No other statistically significant differences based on a Bonferroni correction.

sion for other antidepressant medications or whether re-
sults would differ for psychotherapy or combination(s) of
antidepressant treatments.

In our sample, being married or living with someone
appeared to have a positive effect on the overall remission
rates; married or cohabiting patients met criteria for treat-
ment response with greater frequency than single par-
ticipants. Although Hagerty and Williams (68) found that
patients living alone were more likely to drop out of treat-
ment, our findings indicate that participants who were
unmarried or living alone did not drop out early and yet
had lower remission rates. Not all studies have found so-
cial support to be a significant predictor of treatment out-
come (69, 70), but most have suggested social support
and, even more specifically, marital status as positive pre-
dictors of response.
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Study limitations include open treatment design, the
use of a single antidepressant agent (citalopram), and the
lack of placebo control. Nonspecific treatment effects un-
doubtedly accounted for some unknown proportion of the
acute response or remission rates (71). Additional studies
with other antidepressant medications are needed to de-
termine whether the current findings are generalizable to
other medications.

These results highlight the need for longer treatment
duration and more vigorous medication dosing than is
current practice in order to achieve optimal remission
rates. Informed triage or critical decision points (i.e., the
discontinuation of patients who experience minimal ben-
efit after 6-9 weeks of treatment) allow for extended dos-
ing for those who are benefiting, while curtailing extended
treatment for those who experience minimal benefit after
a substantial treatment period. The measurement-based

http://ajp.psychiatryonline.org 37



MEASUREMENT-BASED CARE IN STAR*D

TABLE 5. Factors Independently Associated With Remission Defined According to the 17-ltem Hamilton Depression Rating
Scale (HAM-D) or the 16-ltem Quick Inventory of Depressive Symptomatology, Self-Report (QIDS-SR), in Outpatients With

Nonpsychotic Major Depressive Disorder?

Remission Defined Remission Defined

by HAM-D by QIDS-SR
(N=790) (N=943)
Factor 0dds RatioP p 0dds Ratio® p
Social domain
Employment status (reference group=employed) 0.01 <0.04
Unemployed 0.73 0.78
Retired 0.85 0.97
Income (%) (units=10,000) 2.05 <0.0001 1.64 0.001
Demographic domain
Race (reference group=Caucasian) <0.02 0.004
African American 0.69 0.66
Other 1.1 1.04
Female gender (reference group=male) 1.42 0.0003 1.22 <0.04
Education (reference group=high school but < college) 0.0005 0.0002
< High school 0.69 0.97
> College 1.30 1.47
Clinical domain
Comorbid axis | psychiatric disorders
Obsessive-compulsive disorder (reference group=no obsessive-compulsive disorder) — 0.70 0.02
PTSD (reference group=no PTSD) 0.70 0.007 0.67 <0.002
Function and quality of life
12-item Short-Form Health Survey
Physical subscale (units=5) 1.15 <0.0001 1.14 <0.0001
Mental subscale (units=5) — 1.08 <0.04
16-item Quality of Life Enjoyment and Satisfaction Questionnaire (units=5) 1.07 0.0007 —
Work and Social Adjustment Scale score (units=5) — 0.92 0.02
All domains
Income (%) (units=10,000) 228 <0.0001 1.67 0.002
Female gender (reference group=male) 1.69 <0.0001 1.35 0.005
Comorbid axis | psychiatric disorders
Obsessive-compulsive disorder (reference group=no obsessive-compulsive disorder) — 0.71 0.03
PTSD (reference group=no PTSD) 0.69 <0.01 0.63 0.0009
Function and quality of life: 12-item Short-Form Health Survey scores
Physical (units=5) 1.21 <0.0001 117 <0.0001
Mental (units=5) 1.11 <0.005 113 0.001

a Remission was defined as an exit score of <7 on the HAM-D or an exit score of <5 on the QIDS-SR. Subjects with missing HAM-D scores were
classified as not in remission. For HAM-D, area under the curve=0.70; for QIDS-SR, area under the curve=0.69.
b 0dds ratios for patients who did or did not achieve remission adjusted for baseline HAM-D score (completed by research outcome assessor)

and regional center.

€ 0dds ratios for patients who did or did not achieve remission adjusted for baseline QIDS-SR and regional center.

care methods used in this study were easily implemented
in actual practice. Controlled trials of this approach in
practice are recommended.
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