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Objective: Premature attrit ion from
treatment may lead to worse outcomes
and compromise the integrity of clinical
trials in major depressive disorder. The
purpose of this study was to identify the
pretreatment predictors of attrition dur-
ing acute treatment with citalopram in a
large, “real world” clinical trial.

Method: A total of 4,041 adult outpa-
tients with nonpsychotic major depres-
sive disorder were enrolled in treatment
with citalopram for up to 14 weeks. Attri-
tion was defined as “immediate” (patients
who attended a baseline visit only) or
“later” (patients who attended at least
one postbaseline visit but who dropped
out before the 12-week visit).

Results: Overall, 26% of enrolled patients
dropped out of the acute phase treat-
ment for nonmedical reasons. Of these,
34% dropped out immediately, 59%
dropped out  by  week  12 ,  and 7%
dropped out after 12 weeks. Immediate
attrition was associated with younger age,
less education, and higher perceived
mental health functioning. Attrition later
in treatment was associated with younger
age, less education, and African American
race. Experience with more than one epi-
sode of depression was associated with
less attrition.

Conclusions: In clinical trials and clinical
practice, several time points in treatment
may provide opportunities to engage and
encourage populations at higher risk for
attrition and populations with high-risk
presentation of illness. Additionally, more
aggressive forms of treatment imple-
mented earlier in the treatment process
in order to increase the likelihood of
more rapid efficacy may reduce dropout
rates.

(Am J Psychiatry 2007; 164:1189–1197)

Major depressive disorder is a common, debilitating
disorder, which cost the United States $83.1 billion in 2000
(1). Most patients with major depressive disorder have
high rates of morbidity and mortality (2), and the disorder
is typically associated with a chronic or recurrent course
(3, 4). Remission, the virtual absence of symptoms, is the
goal of acute treatment, since it is associated with im-
proved functioning (5) and a better prognosis (6) than re-
sponse without remission. However, in order for treat-
ment to be most effective, it must be delivered at a fully
adequate dose and for an adequate duration. Approxi-
mately two-thirds of depressed patients do not remit with
their initial treatment (4, 7) and require one or more addi-
tional treatment steps to achieve remission.

When patients discontinue acute treatment prema-
turely, which is called attrition, it has a negative impact on
treatment outcomes and clinical trials. Without adequate
treatment, the outcomes for major depressive disorder are
worse (8). In clinical trials, attrition is often associated
with nonrandom, missing data that compromise the inter-

pretation of results or require inordinately large sizes of
the study groups. However, few studies have addressed at-
trition specifically. Several studies have evaluated treat-
ment adherence, which is the extent to which a patient’s
behavior corresponds with the treatment recommenda-
tions of a health care provider (9). Studies of adherence are
often difficult to interpret, since they involve the use of
proxy measures, such as pharmacy databases, medical
records, self- or physician reports, or other methods, that
do not represent an outcome as clear as attrition.

Attrition rates during the first 10 weeks of outpatient
treatment for major depressive disorder have ranged from
20%–40% in randomized clinical trials in which close pa-
tient supervision was provided and have reached as high
as 60% in naturalistic settings (10). A few studies have ex-
amined the sociodemographic or clinical pretreatment
predictors of attrition during the acute phase of treatment
in clinical trials with study group sizes ranging from 66 to
224 subjects (11–14). In these studies, the following char-
acteristics predicted attrition: younger age (11, 14), racial
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or ethnic minority status (14), male gender (11), unem-
ployment, fewer years of education, poorer social adjust-
ment, lower income (12), greater depressive symptom se-
verity, and greater anxiety (13, 14). However, these studies
were efficacy trials in research settings with symptomatic
volunteers, and thus findings may not generalize to pa-
tients in “real world” clinical practice settings. Rates of at-
trition associated with treatment-related events have been
reported in two meta-analyses of clinical trials involving
1,610 and 1,791 patients (15, 16). The range of attrition re-
lated to adverse events was reported as 3.7%–14.2%, and
the range of attrition because of a lack of efficacy was re-
ported as 2.1%–10.6%.

Identifying pretreatment predictors of attrition would
enable clinicians and researchers to target prevention ef-
forts to patients who are at greater risk of attrition. Addi-
tionally, exploration of the impact of side effects and the
lack of efficacy during the acute phase of treatment could
enable clinicians and researchers to focus their efforts to-
ward reducing attrition.

The purpose of the present study was to identify the pre-
treatment predictors of treatment attrition in patients
with major depressive disorder using a large cohort of self-
declared patients in representative primary and psychiat-
ric practice settings from the Sequenced Treatment Alter-
natives to Relieve Depression (STAR*D) study (www.star-
d.org) (17, 18). These data allowed us to examine the oc-
currence and timing of attrition in the acute phase of
treatment of a clinical trial. In our study, we address the
following questions:

1. How common was attrition and when did it occur?
2. Did any baseline clinical or sociodemographic char-

acteristic distinguish the attrition group from the nonat-
trition group?

3. Did any baseline characteristic distinguish the imme-
diate attrition group (those patients who attended a base-
line visit only) and the later attrition group (those patients
who exited following at least one postbaseline measure)
from those who did not exit?

4. Did any baseline characteristic independently distin-
guish attrition, immediate attrition, or later attrition sub-
jects from those subjects who were not in their group?

Additionally, we explore the treatment-related factors
associated with attrition.

Method

The STAR*D rationale, design, and description of treatment
settings are described elsewhere (17, 18).

Participants

Participants were STAR*D enrolled outpatients, ages 18 to 75,
who were diagnosed with nonpsychotic major depressive disor-
der. Participants were recruited from 18 primary and 23 psychiat-
ric care clinical sites across the United States that serve the public
and private sectors. A pretreatment score ≥14 on the 17-item
Hamilton Depression Rating Scale (HAM-D) (19) was required for
study entry.

Broad inclusion and minimal exclusion criteria were used to
ensure a comprehensive representative cohort of “real world” pa-
tients to maximize the generalizability of findings. The enroll-
ment of symptomatic volunteers and advertising for subjects
were not permitted. Providing that their clinicians considered
outpatient care appropriate, patients with most psychiatric and
medical comorbidities could be enrolled as well as patients who
were suicidal or abusing substances. Patients with a clear history
of intolerance to the medications used in the first two levels of
treatment were excluded as well as patients with a lifetime history
of bipolar disorder, psychotic disorder, current anorexia nervosa,
or a current primary diagnosis of bulimia or obsessive compul-
sive disorder (OCD). Patients were excluded if they were receiving
antipsychotics, anticonvulsants, mood stabilizers, CNS stimu-
lants, or nonstudy antidepressant medications or if they were
breastfeeding or pregnant.

The study was approved and overseen by the institutional re-
view boards of the STAR*D National Coordinating Center, Data
Coordinating Center, and 14 regional centers and the National In-
stitute of Mental Health (NIMH) Data Safety and Monitoring
Board. A complete description of the study, including all risks,
benefits, and adverse events, was provided to the participants,
who gave written informed consent prior to the study entry.

Treatment

In our analyses, we focused on the first STAR*D treatment step
using the selective serotonin reuptake inhibitor (SSRI) citalopram
(Level 1). The protocol recommended treatment sessions at base-
line and at weeks 2, 4, 6, 9, and 12. The visit schedule was flexible,
allowing a window of ±6 days from the protocol date for each visit.
The recommended starting dose of citalopram was 20 mg/day,
which was to be increased to 40 mg/day by week 4 and 60 mg/day
by week 6. If the participant had a good response (a substantial
improvement in symptoms but not remission) at week 12, then
treatment could be extended for 2 additional weeks based on cli-
nician judgment.

FIGURE 1. Flow of Patients in Level 1a

a Immediate attrition: patients who dropped out after a baseline visit
only. Later attrition: patients who attended at least one postbase-
line visit but exited before week 12. After 12-week cutoff attrition:
patients who attended their 12-week visit (day 78–90), but did not
attend the scheduled visits after week 12. Among the later attrition
group (N=610), 361 (59.2%) exited before the 6-week visit, and 249
(40.8%) exited after the 6-week visit.
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(N=4,041)
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Using a flexible dosing schedule, measurement-based care (7)
guided the treatment, with the timing of dose changes based on
the ratings of symptoms and side effects acquired at each treat-
ment visit using the 16-item Quick Inventory of Depressive Symp-
tomatology-Clinician-Rated (20, 21) and the Frequency, Intensity,
and Burden of Side Effects Rating (22). This approach was de-
signed to provide high quality care and to maximize efficacy but
minimize the need for attrition from the protocol.

A web-based treatment monitoring system used by clinicians
and clinical research coordinators, with flags that signaled dosing
outside the protocol (23), helped to ensure that participants re-
ceived a fully adequate dose and duration of citalopram as long as
the treatment was tolerated.

Participants who achieved remission (Quick Inventory of De-
pressive Symptomatology-Clinician-Rated ≤5) with citalopram
moved to a 12-month naturalistic follow-up period. Those with a
score of 6 to 8 on the Quick Inventory of Depressive Symptoma-
tology-Clinician-Rated could move to the follow-up, but were en-
couraged to move on to the next treatment level. Those with a
score ≥9 could proceed directly to the next treatment level. Partic-
ipants could move to the next treatment level as early as week 4 if
they experienced intolerable side effects, if the dose they received
could not be increased to the optimal dose because of side effects,
by patient preference, or if substantial symptoms at a maximally
tolerated dose (Quick Inventory of Depressive Symptomatology-
Clinician Rated ≥9) persisted after 9 weeks.

Trained and certified clinical research coordinators at the clin-
ical sites assisted with the protocol implementation, collected
various ratings, and provided education and assistance to pa-
tients and clinicians.

Measures and Data Collected

At the baseline visit, the clinical research coordinator obtained
sociodemographic information, self-reported psychiatric history,
measures of depression symptom severity (HAM-D, Quick Inven-
tory of Depressive Symptomatology-Clinician Rated, and Quick
Inventory of Depressive Symptomatology-Self-Rated), and infor-
mation on current general medical illnesses using the Cumulative
Illness Rating Scale (24). The Cumulative Illness Rating Scale

scoring includes the number of organ systems affected and total
burden, a multiple of the number of organ systems affected and
the severity of each. Participants completed the self-rated Psychi-
atric Diagnostic Screening Questionnaire (25), which rated the
presence of other axis I psychiatric disorders using a 90% specific-
ity and responded to several questions that addressed their ex-
pectations for improvement in making important decisions and
being able to enjoy activities of interest. Within 72 hours of the

TABLE 1. Baseline, Sociodemographic, and Clinical Characteristics Independently Associated With Attritiona

Characteristic

Attrition Groupb

Attrition Subjects Versus 
Nonattrition Subjects 

(baseline only)

Immediate Attrition Subjects 
Versus Later Attrition Subjects 

and Nonattrition Subjects 
(baseline only)

Later Attrition Subjects 
Versus Nonattrition Subjects 

(baseline only)

Odds Ratio p Odds Ratio p Odds Ratio p
Race (reference group=white) 0.0004 <0.0001

African American 1.66 1.82
Other 1.01 0.83

Recurrent depression 
(reference group=no)

0.69 0.0004

Age (units=10) 0.76 <0.0001 0.74 <0.0001 0.77 <0.0001
Education (years; units=3) 0.72 <0.0001 0.67 <0.0001 0.75 <0.0001
12-item Short Form Health 

Survey-mental scale (units=5)
1.21 <0.0001

a Data are based on a stepwise regression. Odds ratios with p values listed met the criteria of p<0.001 (significant between-group differences)
or less in both this analysis as well as a separate analysis shown in the online data supplement. For each characteristic for which the mea-
surement is categorical, the comparison is with the noted reference group (for example, African Americans are compared with Caucasians).
For characteristics for which the measurement is continuous (age, education, 12-item Short Form Health Survey-mental scale), the odds ratio
is relative to an increase in the measurement by the noted number of units (for example, the odds ratio for age describes the change in odds
relative to a 10-year increase in age). The estimated odds ratio of 0.76 means that for any 10-year increase in age (e.g., 27 to 37 years or 43
to 53 years), the odds of dropping out are lower by a factor of 0.76. If the odds of a 27-year-old dropping out are “x” amount, then the odds
of a 37-year-old dropping out are 0.76 times that amount.

b All attrition subjects include both immediate and later attrition groups; nonattrition subjects include those who exited after the 12-week cut-
off, medical-reason attrition subjects, and subjects who moved to the Level 1 follow-up or Level 2; immediate attrition subjects include those
who dropped out after a baseline visit; later attrition subjects had at least one postbaseline visit, but dropped out before their 12-week visit.

TABLE 2. Treatment Characteristics by Attrition Group

Characteristic

Attrition Groupa

Later Attrition 
Subjects (%)

Nonattrition 
Subjects (%)

Maximum dose of citalopram 
(mg/day)b

<20 22.5 77.5
20–90 25.6 74.4
40–49 20.7 79.3
≥50 7.3 92.7

Maximum side effect frequencyb

None 26.9 73.1
10%–25% of the time 17.2 82.8
50%–75% of the time 13.9 86.1
90%–100% of the time 11.6 88.4

Maximum side effect intensityb

None 27.5 72.5
Trivial 17.7 82.3
Moderate 12.7 87.3
Severe 12.2 87.8

Maximum side effect burdenb

No impairment 24.8 75.2
Minimal–mild impairment 15.6 84.4
Moderate–marked impairment 12.5 87.5
Severe impairment-unable to 

function
12.5 87.5

a Later attrition subjects had at least one postbaseline visit, but
dropped out before the 12-week cutoff; nonattrition subjects in-
clude those who exited after the 12-week cutoff, medical-reason
attrition subjects, and subjects who moved to the Level 1 follow-up
or Level 2.

b Significant between-group difference (p<0.0001).
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baseline visit, the research-outcomes assessors collected data
from the HAM-D (primary STAR*D outcome measure) and the
30-item Inventory of Depressive Symptomatology-Clinician
Rated (20, 21). The presence of atypical (26) or melancholic fea-
tures (27) was determined using the Inventory of Depressive
Symptomatology-Clinician Rated, while anxious features (28)
were based on the HAM-D (19).

Also within 72 hours of the baseline visit, an interactive voice
response system collected depressive symptom severity data us-
ing the 16-item Quick Inventory of Depressive Symptomatology-
Self-Rated (20, 21), perceptions of mental and physical function-
ing using the 12-item Short Form Health Survey (29), and ratings
of satisfaction and enjoyment in the domains of daily functioning
using the Quality of Life Enjoyment and Satisfaction Question-
naire (30) and the Work and Social Adjustment Scale (31).

Definitions of Attrition

Twelve weeks of treatment were expected for participants who
did not move to the follow-up or to Level 2 earlier. Therefore, at-
trition subjects were defined as those who exited from the study
after at least a baseline visit and before the 12-week visit. Those
with a medical reason for study termination, such as developing a
general medical condition that contraindicated the protocol
treatment, were not considered attrition subjects. Since a 14-
week visit was at the clinicians’ discretion, subjects who dropped
out after the 12-week visit were also not considered to be part of
an attrition group. Therefore, subjects in the nonattrition group
were defined as those who discontinued citalopram treatment at
any time in order to move to the follow-up or to the next treat-
ment level, those who left for medical reasons, and those who left
after completing 12 weeks of treatment.

Subjects in the immediate attrition group were those who at-
tended a baseline visit only. Subjects in the later attrition group
were those who attended at least one postbaseline visit but who
dropped out before the 12-week visit. Because of the ±6-day win-
dow for each visit, late attrition subjects were those who exited on
or before day 77, since the 12-week visit could have occurred on
day 78.

Data Analyses

The baseline characteristics assessed included sociodemo-
graphic factors (setting, race, Hispanic ethnicity, gender, marital
status, employment and insurance status, age, and years of educa-
tion) and clinical factors (family history of depression; alcohol or
drug abuse; prior suicide attempt[s]; present suicide risk; anxious,
melancholic, or atypical features; presence of chronic or recurrent
depression; age of onset of first major depressive episode; number
of episodes; length of current episode; and time since onset of first

episode); the presence and number of psychiatric comorbidities
(generalized anxiety disorder, OCD, panic disorder, social phobia,
posttraumatic stress disorder [PTSD], agoraphobia, alcohol abuse,
drug abuse, somatoform, hypochondriasis, and bulimia); the
number and burden of general medical comorbidities; symptom
severity; function and quality of life; and responses to questions
pertaining to expectations for improvement.

Summary statistics are presented as means and standard devi-
ations for continuous variables and as percentages for discrete
variables. Bivariate logistic regression models were used to iden-
tify factors that were associated with each type of attrition. Ex-
ploratory stepwise logistic regression analyses were conducted to
identify factors independently associated with attrition. No ad-
justments were made for multiple comparisons, and thus results
must be interpreted accordingly.

Since a large number of comparisons were made in this explor-
atory report, we used strict criteria to define statistical signifi-
cance (p<0.001). To keep our presentation brief, we focused pri-
marily on those findings that were statistically significant in both
the unadjusted bivariate and the stepwise logistic regressions.

Results

Participants who enrolled in citalopram treatment were
representative of the U.S. Census: Caucasian, 76% (N=
3,055); African American, 18% (N=709); Asian, 2% (N=70);
and other or multiracial, 4% (N=207). Of these, 13% (N=
507) were Hispanic.

Figure 1 shows the disposition of the 4,041 participants
enrolled in Level 1 by attrition status.

Only a few features were significant predictors of attri-
tion in both methods of analysis using the threshold of
p<0.001. All significant findings in the stepwise regression
(Table 1) were also significant in the unadjusted bivariate
analyses (see the table in the data supplement that accom-
panies the online version of this article). For all attrition
subjects, especially among those in the later attrition
group, African American race was associated with drop-
out. Experience with more than one episode of depression
was associated with less attrition. For all attrition subjects
(patients in both the immediate and later attrition
groups), younger age and fewer years of education were
associated with attrition. In the immediate attrition group,

TABLE 3. Treatment-Related Outcome Measures by Attrition Group

Measure

Attrition Groupa

Later Attrition Subjects Nonattrition Subjects

Mean SD Mean SD
Last Quick Inventory of Depressive Symptomatology-Self-Reportb 10.4 5.7 8.3 5.9
Quick Inventory of Depressive Symptomatology-Self-Report change 

in scoreb
–5.6 5.6 –7.0 5.8

Time from baseline to last Quick Inventory of Depressive Symptomatology-
Self-Report (weeks)b

5.2 2.8 11.0 3.7

Time from baseline to maximum Frequency, Intensity, and Burden of Side 
Effects Rating (weeks)b

Side effect frequency 3.3 1.9 4.3 3.3
Side effect intensity 3.2 1.8 4.2 3.3
Side effect burden 3.1 1.8 4.4 3.4

a Later attrition subjects had at least one postbaseline visit, but dropped out before the 12-week cutoff; nonattrition subjects include those
who exited after the 12-week cutoff, medical-reason attrition subjects, and subjects who moved to the Level 1 follow-up or Level 2.

b Significant between-group difference (p<0.0001).
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Patient Perspective

“Miss A” was a 27-year-old African American Hispanic 

female who came to the primary care clinic affiliated with 

the Massachusetts Regional Center seeking treatment for 

insomnia that had lasted for several weeks. This was her 

first visit. She was a pleasant but anxious-appearing young 

woman who became tearful when questioned. She lived 

with her boyfriend in a house that was owned by her 

parents, whom she described as “traditional” and 

Spanish-speaking. She had a large extended family, an 

eleventh-grade education, and worked full-time in a 

restaurant, although she admitted to frequent absences 

from work recently because she was “too tired to get up.” 

She stated that her relationship with her boyfriend was 

strained because she never wanted to do anything 

anymore. She acknowledged a lack of interest in her usual 

activities, great difficulty falling and staying asleep, and 

admitted that she felt sad nearly all of the time. Her 

physical exam was notable for mildly elevated blood 

pressure.

Miss A was referred to the STAR*D study. Although she 

attributed her symptoms to a lack of sleep rather than 

depression, she agreed to be screened for the study. She 

clearly met inclusion criteria, with a baseline HAM-D score 

of 31, which indicated severe depression. Her responses to 

the Patient Diagnostic Screening Questionnaire suggested 

that she had a comorbid anxiety disorder, and she 

acknowledged weekend marijuana use. She described 

four previous episodes of depression that lasted several 

months each, with a suicide attempt as a teenager in 

which she took a large number of aspirin tablets.

Her current episode of depression began approxi-

mately 4 years before, with worsening symptoms in recent 

months. She denied active suicidal ideation, but admitted 

having passive thoughts of death frequently for several 

weeks. She received no prior treatment for depression and 

initially expressed reluctance to begin medication, fearing 

that her parents or boyfriend would find out and 

disapprove. Miss A described a strong history of depres-

sion in her extended family, but explained that afflicted 

family members have been sent to traditional healers, or 

curanderos, and are strongly discouraged from seeking 

medical treatment. She was reassured that her privacy 

would be protected, but she was encouraged to discuss 

her illness with her boyfriend and relatives and to involve 

them in her study visits. She was provided with patient 

education materials in both English and Spanish to share 

with her family if she chose. She agreed to begin 

treatment with citalopram 10 mg for 4 days, followed by 

an increase to 20 mg. A return visit was scheduled for 1 

week for a follow-up of her psychiatric symptoms and 

elevated blood pressure.

Miss A was seen five times during the following 9 

weeks. Her clinical course demonstrated steady improve-

ment in her symptoms of depression, most notably in a 

return to her normal sleep patterns, elevation of mood, 

and increase in energy. She was exercising more, although 

her weight was unchanged and her blood pressure 

remained slightly elevated. She reported that her relation-

ship with her boyfriend had improved, since she had 

more interest in social activities. She was reasonably 

adherent to her medication, but continued to hide her 

pills and study participation from her boyfriend and 

family members. She tolerated citalopram very well and 

willingly agreed to increase the dosage as dictated by the 

protocol. She acknowledged depression as an illness 

during one clinic visit and expressed regret that she had 

not sought treatment earlier.

Eight weeks into her study participation, Miss A 

presented in clinic upset and crying, with numerous 

somatic complaints. She reported a return of insomnia as 

well as depressed mood, which were precipitated by her 

family’s inadvertent discovery of her study medication. 

She stated that her family was very angry with her and 

ashamed that she had accepted mental health treatment. 

She said that her parents were adamant that she did not 

receive medication, and her boyfriend was threatening to 

end their relationship over the matter. The physician and 

clinical research coordinator reinforced the importance of 

continuing treatment and called her attention to the 

steady progress she had made toward recovery. She 

agreed to remain on medication and in the study. 

Trazodone (50 mg) was prescribed for sleeping, and a 

return visit was scheduled for 1 week. She was strongly 

encouraged to bring her boyfriend and parents to her 

next appointment or to have them call the clinician and 

clinical research coordinator for depression education.

She returned as scheduled, but with clearly worsening 

symptoms. Her mood was more depressed, without 

suicidal ideation, and she reported a marked loss of 

interest in normal activities and a decreased appetite. She 

revealed that her family refused to accompany her to 

clinic and was continually pressuring her to discontinue 

medication. She stated her resolve to continue treatment 

and agreed to an increase in the dosage of citalopram 

with continuation of trazodone. A return visit was sched-

uled for 1 week.

Miss A called the clinic 3 days later, stating that she had 

discontinued her medication and was withdrawing from 

the study. She cited “personal reasons.” Multiple calls to 

her home and work telephone numbers were not 

returned.
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higher perceived mental health functioning was slightly
associated with attrition.

Although they did not meet a priori conservative crite-
rion of significance in both the stepwise and unadjusted
bivariate analyses, additional predictors with p<0.001 in
the logistic regression and a difference of at least seven per-
centage points between groups also represented clinically
meaningful findings (see the table in the data supplement
that accompanies the online version of this article).

Using these criteria, those patients with public insur-
ance dropped out more frequently than those with private
insurance, and Hispanic patients dropped out more often
later in treatment. Much higher attrition rates were associ-
ated with greater numbers of current psychiatric axis I co-
morbidities, especially three or more. Specific comorbidi-
ties, including alcohol or drug abuse, panic disorder,
agoraphobia, hypochondriasis, or OCD, were related to at-
trition. Less attrition was associated with greater years
from the onset of the first episode of depression.

Table 2 and Table 3 illustrate treatment-related charac-
teristics for subjects in the later attrition and nonattrition
groups. Compared with individuals in the nonattrition
group, subjects in the later attrition group dropped out
with greater severity of depressive symptoms; lower side
effect frequency, intensity, and overall burden; and lower
doses of citalopram at the last measurement occasion
prior to leaving the study.

Discussion

In this large representative cohort, approximately
one-quarter of the participants who entered the trial
dropped out before their 12-week visit. Of these, approx-
imately one-third discontinued treatment after only the
baseline visit.

African Americans were more likely to exit than Cauca-
sians, particularly after returning at least once after base-
line. Subjects in the attrition groups were also younger and
had less education. For example, for each 10 additional
years of age, the odds of a patient dropping out were lower
by a factor of 0.76.

The size of the current study cohort and its generaliz-
ability to patients treated in typical practices suggest that
African Americans and those who are disadvantaged by
youth and less education may less likely continue in treat-
ment, at least in treatment delivery systems similar to
those included in this study. Younger patients, racial/eth-
nic minority patients, and those patients with fewer years
of education have been shown to drop out more in clinical
trials (11, 12, 14). There could, however, be an association
between race or ethnicity with the quality of the patient/
provider relationship, treatment acceptability or setting,
efficacy of treatment, or other issues that were not consid-
ered in the present study.

Illness-related factors also played a role in attrition. Pa-
tients presenting with the experience of at least one prior
depressive episode were at less risk of dropping out. This is
consistent with observations from a study conducted by
Bull et al. (32), which showed that patients who had previ-
ously taken an antidepressant were 33% less likely to dis-
continue their SSRI than those with no prior antidepres-
sant treatment.

Why might experience with recurrent depression be asso-
ciated with less attrition? In major depressive disorder, the
impact of poor adherence on symptomatic worsening is de-
layed. Perhaps greater retention of participants with more
major depressive disorder experience was because of
greater participant recognition of the consequence of living
with depression (i.e., depressed individuals better under-
stand the risk of recurrence and the need for continued

Patient Perspective Chart

Study Week
Psychiatric

Comorbidity
Medical

Comorbidity
HAM-D
Score

Quick Inventory of
Depressive Symptomatology

Clinician-
Rated Score

Baseline Probable
anxiety

disorder,
marijuana use

Mild
hypertension,
high risk for

diabetes type II

31 20 17 10/20

Baseline ad hoc 9 11 none 20

Self-Rated Score
Side Effect

Burden
Citalopram
Dose (mg)

Week 2 8 7 none 40

Week 4 missed visit missed visit missed visit 40

Week 6 7 2 none 40

Week 6 ad hoc 5 3 minimal 40

Week 9 8 9 moderate 60
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treatment). These participants may also have the experience
to know that episodes can resolve with treatment and may
be more hopeful, although the responses to study baseline
questions that addressed expectations about improvement
with treatment were not associated with attrition.

Of interest, features such as gender, marital status, total
number of episodes of depression, or treatment setting
(primary versus psychiatric settings) were not related to
attrition. The latter result could be explained by the fact
that similar patients were treated in both settings with
similar treatments. The severity of illness also was not
meaningfully related to attrition, given the small numeri-
cal differences in baseline depression severity between
patients in the attrition and nonattrition groups.

Although they did not meet the a priori threshold for sig-
nificance, several population and illness-related tenden-
cies appeared to be clinically meaningful. A second minor-
ity status, Hispanic ethnicity, may be associated with
attrition. Similar to African Americans, attrition among
Hispanic patients was more likely to occur later in treat-
ment, after returning at least once after baseline. Those pa-
tients with an additional disadvantage, public insurance,
and those with more concurrent psychiatric comorbidities,
especially three or more, were also more likely to drop out,
both immediately and later in treatment.

Finally, patients with more years since the onset of their
first episode of depression (15.7 versus 12.7 years) were
more likely to remain in treatment, which is consistent
with the finding that those patients with recurrent depres-
sion drop out less than those in their first episode. This
finding could, however, be related to older age.

The findings in the present study suggest that in both
clinical trials and clinical practice, several time points in
the major depressive disorder treatment process may pro-
vide opportunities to engage and encourage populations
at higher risk for attrition. Special outreach may be di-
rected toward younger patients, the educationally disad-
vantaged, and possibly those with public insurance. At-
tention toward retaining African American patients and
possibly Hispanic patients is also particularly indicated as
treatment proceeds. This outreach may also occur for
those patients with a presentation of illness that suggests a
higher risk for attrition—being in the first major depres-
sive episode and likely having multiple psychiatric comor-
bidities. During outreach, individual barriers to continua-
tion, which could span a broad range of issues, may be
elicited and addressed as feasible with each patient.

For those patients in their first major depressive episode
or with fewer years of experience with major depressive
disorder, clinicians and clinical staff can take additional
steps during initial visits to educate these patients. Vigor-
ous interventions that focus on education about depres-
sion, its frequently chronic or recurrent course, expecta-
tions of treatment, the consequences of attrition, and the
importance of judging progress with an objective mea-
surement-based appraisal of symptoms and functioning

may help substitute for experience with depression and
help inoculate patients against dropping out.

One alternative for both high-risk populations and
those patients with a high-risk presentation of illness is to
use more aggressive forms of treatment earlier in the treat-
ment process in order to increase the likelihood of efficacy
earlier in treatment, which may also serve to reduce drop-
out rates. Another intervention that may help to identify
those individuals at high-risk is to ask questions about pa-
tients’ likelihood of returning for future visits (33) in order
to signal the need for more intensive retention efforts.

Since, in the present study, the average times from base-
line to the last measurement occasion for the Quick Inven-
tory of Depressive Symptomatology-Self-Rated were
rather different (over 5 weeks) and the average times to the
maximum Frequency, Intensity, and Burden of Side Effects
Rating were also different between the later attrition and
nonattrition groups, discussion of treatment-related char-
acteristics of patients in the attrition groups can only be
descriptive.

Not surprisingly, the comparison of those subjects in
the later attrition group with those in the nonattrition
group showed greater depressive severity at exit in the at-
trition subjects. This comparison also revealed lower dos-
ing, along with less side effect frequency, intensity, and
burden in patients in the later attrition group relative to
those in the nonattrition group, which was expected given
the shorter time in treatment for individuals in the later at-
trition group. It is also possible that patients with intolera-
ble side effects had this experience after the last available
measurement occasion and left the study before the in-
crease could be measured.

This study has several limitations, including features
that could limit generalizability to clinical practices or effi-
cacy trials. These features included the option to change
treatments as early as the fourth week if treatment was in-
tolerable or response was unsatisfactory; the vigorous,
consistently monitored dosing required by the protocol;
the use of clinical research coordinators to assist the par-
ticipants and physicians with educational, supportive,
and adherence monitoring; and the provision of antide-
pressant medication and visits for uninsured participants
at no cost.

The study did not address the impact on attrition of
many factors that arise during treatment, such as improve-
ment in quality of life or participant perception of efficacy.
Even the current description of the impact of side effects or
the lack of efficacy in the attrition groups was limited by
the STAR*D study design, which excluded patients with
prior intolerable side effects with citalopram and allowed
transition to the next treatment step rapidly because of in-
tolerable side effects or lack of efficacy. Additionally, the
study did not address clinician factors, such as the quality
of care; patient/clinician match; medication factors, such
as the complexity of the regimen; clinic access issues;
costs; or other perceptual/attitudinal factors, such as clini-
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cal investment that could influence dropout or differen-
tially influence patients with specific characteristics. Inter-
ventions to retain participants may have been somewhat
variable across treatment settings, although a procedural
manual, multiple face-to-face training meetings, frequent
supervisory conference calls, and monitoring of proce-
dural consistency attempted to minimize variability.

The findings presented in this study highlight the need
to define and implement measures to reduce attrition dur-
ing the very important acute phase of treatment with anti-
depressant medications, thereby potentially reducing im-
pairment caused by depression.
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