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ajor depressive disorder (MDD) is a crippling
illness, with almost 20% of those with the
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illness experiencing a chronic, unremitting course.1 Al-
though many patients show a clinical response to medica-
tion, 30% to 50% may not respond to the first medication
prescribed.2,3 Several factors may account for heteroge-
neity in antidepressant treatment, including genotype4–6

and brain functional characteristics.7–9 In addition, limited
data suggest a role of patient expectations and attitudes
in modulating the rate of response of subjects with MDD
to antidepressant medication.10 A study of 162 patients
with MDD as part of the National Institute of Mental
Health Treatment of Depression Collaborative Research
Program11 revealed that pretreatment expectations of im-
provement were a significant predictor of response to
pharmacotherapy. Similar findings were reported in a
mixed population of depressed subjects examined by Vaz-
Leal et al.12 Peselow and colleagues13 reported that higher
“dysfunctional attitude” scores prior to treatment were
negatively associated with response to tricyclic antide-
pressants, fluoxetine, and placebo in mixed depressed pa-
tients. Fava and colleagues,14 however, did not replicate
this finding in MDD subjects treated with fluoxetine only.
Although some of these studies focused more on depres-
sive cognitions than on specific negative attitudes toward
treatment, such general negative attitudes may in fact re-
flect negative expectations about treatment. The data on
expectation of treatment outcome, although not entirely
consistent, warrant further exploration of the role of ex-
pectation in medication treatment outcome for MDD.

The relationship between a patient’s attitude toward
the treatment of his or her illness and treatment outcome

Objective: To evaluate the association be-
tween treatment expectations and response in a
9-week, single-blind experimental antidepressant
treatment study.

Method: Twenty-five adult subjects meeting
DSM-IV criteria for major depressive disorder
with Hamilton Rating Scale for Depression
(HAM-D) scores of ≥ 17 completed a treatment
trial using the experimental antidepressant rebox-
etine. Following a 1-week placebo lead-in, sub-
jects received single-blind treatment for 8 weeks
with reboxetine 8 to 10 mg/day. During the
screening visit, subjects were asked to self-rate
their expectations of the effectiveness of the
study medication. Forced-choice responses were
“not at all effective,” “somewhat effective,” or
“very effective.” Response to treatment was de-
fined as a final HAM-D score of ≤ 10 at the end
of the 9-week trial. Data were collected from
October 1999 to July 2001.

Results: Subjects with a higher pretreatment
expectation of medication effectiveness had a
greater likelihood of response. Of the subjects
who reported an expectation that the medication
would be very effective, 90.0% (N = 9) re-
sponded to treatment, while only 33.3% (N = 5)
of those who reported expecting medication to
be somewhat effective responded to treatment
(χ2 = 7.819, p < .005). There was no association
between the level of depression severity, duration
of current episode, number of prior episodes,
or basic demographic factors and treatment
outcome.

Conclusions: These findings indicate that
individuals with high baseline expectations of
improvement demonstrate a significantly higher
level of response to reboxetine than those with
lower expectations of improvement with treat-
ment. The data in this study suggest that a
subject’s expectation of efficacy is associated
with the outcome of experimental antidepressant
treatment.
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corresponds to the common belief among clinicians that a
patient’s expectations regarding the success of treatment
will influence the patient’s clinical outcome.15 Systematic
data, however, are lacking regarding expectations and the
outcomes of antidepressant therapy. We report here data
on the relationship between research subjects’ expectation
regarding the effectiveness of an experimental antidepres-
sant (reboxetine) and the likelihood of improvement in
the setting of a clinical trial.

METHOD

Subjects
Subjects meeting DSM-IV criteria for MDD without

psychotic features, as determined by the Structured Clini-
cal Interview for DSM-IV (SCID),16 were recruited by ad-
vertisement from the community. All subjects were be-
tween 18 and 65 years of age and had 17-item Hamilton
Rating Scale for Depression (HAM-D)17 scores of ≥ 17.
All subjects were required to be free of another Axis I
illness or an Axis II diagnosis of cluster B personality dis-
order, have no history of significant head trauma or brain
surgery, and be taking no other medications that had sig-
nificant effects on brain function. Thirty-four subjects
were recruited from the community. Institutional review
board approval for the study was obtained, and all sub-
jects provided written informed consent. Data were col-
lected from October 1999 to July 2001.

Study Procedures
The protocol was a single-blind treatment trial with

a 1-week placebo lead-in. Subjects were required to have
a HAM-D score of ≥ 17 both at baseline and at the end of
the placebo lead-in week. Subjects were informed that
they were enrolling in a 9-week treatment trial with an ex-
perimental antidepressant and that they would be receiv-
ing placebo for 1 week at some time during the trial. After
the placebo lead-in, 2 subjects were removed from the
protocol for placebo response. Thirty-two subjects were
then crossed over to reboxetine treatment at a starting
dose of 8 mg/day. After 4 weeks, those not responding
were advanced to 10 mg/day. Seven subjects dropped out
within the first 2 weeks of reboxetine treatment (because
of side effects). Thirteen subjects underwent the dosage
increase, with 4 subsequently returning to the original
dose (because of troublesome side effects).

During the baseline visit, subjects were asked to rate
their expectations for the effectiveness of the study medi-
cation. Forced-choice responses were “not at all effec-
tive,” “somewhat effective,” or “very effective.” Follow-
up ratings using the HAM-D were performed at 7, 9,
14, 21, 35, and 63 days after enrollment in the study.
Response to treatment was determined at day 63, with
response defined as a final HAM-D score of ≤ 10. We
selected this response cutoff because this sample was a

treatment-resistant population, many of whom had been
depressed for years and had suffered several previous de-
pressive episodes. Subjects were rated by a research nurse
or research assistant, who were trained to high interrater
reliability and who were blinded to the subjects’ expecta-
tions regarding treatment.

Data Analysis
Group differences (responders vs. nonresponders) in

demographic data including age, years of education, sex,
ethnicity, marital status, handedness, number of previous
depressive episodes, and length of current episode were
assessed with χ2 tests for categorical variables and inde-
pendent t tests for continuous variables.

We investigated the relationship between subject ex-
pectation and treatment response in 3 ways. First, we used
a 2 × 2 χ2 analysis by dichotomizing the final HAM-D
scores into responders (HAM-D score of ≤ 10) and non-
responders (HAM-D score of > 10). Responses to the ex-
pectation question were in only 2 categories because no
subjects rated their expectations for the effectiveness of
the study medication as not at all effective.

Second, we used a t test with the final HAM-D score as
the dependent variable and the expectation variable as the
independent variable. After conducting the t test, we also
examined several covariates that may have influenced
the results. Using regression analysis, we included age,
sex, education, medication compliance, baseline HAM-D
score, number of prior episodes, and expectation of treat-
ment effectiveness as candidate variables to be entered
into the model using the forward stepwise method of en-
try. In this way, we could assess the relative contribution
of these factors to the final HAM-D score.

Third, we used a mixed-effect repeated-measures
analysis to assess mood at each timepoint in subjects who
expected the treatment to be somewhat effective versus
those who expected it to be very effective. There were no
missing data in the analysis. The within-group factor was
time, with 6 levels (baseline, 48 hours, and 1, 2, 4, and
8 weeks), and the between-group factor was treatment
expectation, with 2 levels (somewhat effective vs. very
effective). A factorial model was used to assess the
within-group effect, the between-group effect, and the
time-by-expectation interaction. Box’s M test was used to
test the null hypothesis of equality of covariance matrices.
The p value associated with Box’s M was .349, thus indi-
cating that this assumption was valid.

A χ2 test was used to examine whether expectations
were related to subjects’ completion of the trial or prema-
ture dropout.

RESULTS

Of the 25 subjects completing 9 weeks of treatment, 14
(56%) responded to treatment. Demographic and clinical
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data for responders and nonresponders are shown in
Table 1. No significant differences in sociodemographic
or clinical variables across groups were detected, with the
exception of the final HAM-D score, which by definition
was significantly different between responders and nonre-
sponders.

There was a significant relationship between a sub-
ject’s pretreatment expectation of effectiveness and the
subject’s actual response as measured by the HAM-D
(χ2 = 7.819, df = 1, p < .005). Of the subjects who ex-
pected that the medication would be very effective, 9/10
(90%) responded to treatment, while only 5/15 subjects
(33%) who reported an expectation that the medication
would be somewhat effective responded (Figure 1).

As shown in Figure 2, there was a significant differ-
ence in the mean final HAM-D scores between those sub-
jects who reported that they believed that the treatment
was likely to be somewhat effective versus those who
reported expecting it to be very effective (12.67 vs. 7.6,
respectively; t = 2.2, df = 23, p = .039), with an effect size
of .92.

In the regression analysis, the only variable that en-
tered the model was the expectation variable (F = 4.8,
df = 1,23; p = .039). The R2 value was .17, indicating that
approximately 17% of the variance in HAM-D score was
explained by the subjects’ expectations. Illness severity,
prior episodes, age, years of education, sex, and medica-
tion adherence did not enter the statistical model even if
expectation was excluded from the analysis, indicating
that these other variables did not account for a significant
proportion of the variance.

 The repeated-measures analyses resulted in a sig-
nificant within-group effect (F = 25.42, df = 5,19; p =
.0001) and a significant between-group effect (F = 5.17,

df = 1,23; p = .033); however, the interaction effect was
not significant.

There were no differences in clinical or demographic
characteristics (except for final HAM-D score) based on
pretreatment levels of expectation (Table 2).

Pretreatment expectation did not identify those sub-
jects who were likely to drop out of treatment. Of the 9
subjects who dropped out of the study, 5 subjects ex-
pected that treatment would be somewhat effective and
4 subjects expected the treatment would be very effective
(χ2 = 0.054, df = 1, p = .816). Expectation also appears to
be unrelated to adherence to the medication treatment
regimen. Of the 25 subjects who completed treatment, 20
subjects adhered to the medication regimen. Five subjects
missed more than 2 doses of medication during 1 week
of the study, and there was not a significant relationship
between adherence and expectation of effectiveness
(χ2 = 0.00, df = 1, p = 1.0).

DISCUSSION

Our findings are consistent with literature indicating
that a patient’s pretreatment expectation of treatment
outcome is related to treatment response.15 In our study,
those individuals presenting with stronger positive expec-
tations regarding experimental medication effectiveness
responded at a higher rate than those with lesser expecta-
tions. In the present sample, the relationship between
treatment response and pretreatment expectation was in-
dependent of symptom severity, number of prior episodes,
and demographic factors.

The present findings are consistent with a growing
body of literature that relates expectations to treatment
outcomes for general illnesses. Mondloch and col-

Table 1. Clinical and Demographic Characteristics of Subjects Completing 9 Weeks of Antidepressant Treatment With Reboxetine
Responders Nonresponders Total p Value for Group

Characteristic (N = 14) (N = 11) (N = 25) Test Statistic Differences

Age, mean ± SD, y 41.3 ± 10.8 44.9 ± 11.8 42.9 ± 11.2 t = 0.798 .433
Education, mean ± SD, y 15.7 ± 2.6 15.6 ± 2.8 15.7 ± 2.6 t = 0.072 .943
Gender, male:female, N 4:10 3:8 7:18 χ2 = 0.005 .943
HAM-D score, mean ± SD

Baseline 21.9 ± 3.2 24.0 ± 2.6 22.8 ± 3.1 t = 1.814 .083
Final 6.3 ± 2.7 16.2 ± 4.4 10.6 ± 6.1 t = 6.54 .0007

Duration of current episode, mean ± SD, y 11.1 ± 12.1 4.8 ± 6.5 8.1 ± 10.3 t = 1.68 .107
Prior depressive episodes, mean ± SD 4.1 ± 10.5 5.0 ± 7.1 4.5 ± 9.0 t = 0.232 .819
Ethnicity, N (%) χ2 = 1.04 .596

Asian/Pacific Islander 1 (7) 0 (0) 1 (4)
African American 2 (14) 1 (9) 3 (12)
White 11 (79) 10 (91) 21 (84)

Marital status, N (%) χ2 = 2.23 .694
Currently married 1 (7) 2 (18) 3 (12)
Divorced 4 (29) 3 (27) 7 (28)
Never married/single 7 (50) 6 (55) 13 (52)
Separated 1 (7) 0 (0) 1 (4)
Widowed 1 (7) 0 (0) 1 (4)

Handedness, right:left, N 14:0 10:1 24:1 .440a

aFisher exact test was used.
Abbreviation: HAM-D = Hamilton Rating Scale for Depression.
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leagues15 reviewed the literature on 16 different medical
and psychiatric conditions and found that 15/16 studies
showed that “positive” expectations were associated with
better treatment outcome. Expectations have been most
clearly shown to influence medication effects in subjects
suffering from pain.18–20 In a series of studies using ex-
perimental pain paradigms, Benedetti and colleagues21,22

showed that there was a strong effect of expectation in
addition to drug conditioning in modulating the effective-
ness of placebo-induced analgesia. The effects of expecta-
tion in experimental pain appear to translate into the clini-
cal setting. In patients with chronic pain, the tolerance for
future episodes of pain appears to be influenced signifi-
cantly by expectancy regarding its severity.23 The role of
expectation in outcomes from pharmacologic treatment

has also been shown for post-chemotherapy nausea, in
which severity is directly related to patients’ pretreatment
expectations of developing nausea independently of prior
treatment.24

The effects of expectation may extend beyond immedi-
ate drug effects to longer-term functional outcomes. The
success rates of renal transplantation25 and the recovery
and 1-year outcomes from prostate surgery26 were signifi-
cantly higher in patients with positive expectations re-
garding the treatment they would be receiving. Further-
more, expectation regarding recovery from painful injury
has been shown to influence duration of disability.27 There
are few data available on the relationship between expec-
tation and long-term outcomes in depression. Expecta-
tions of treatment outcome in depression could be shaped

Table 2. Patients’ Expectation of Treatment Effectiveness and Demographic Characteristics
Somewhat Effective Very Effective Total p Value for Group

Characteristic (N = 15) (N = 10) (N = 25) Test Statistic Differences

Age, mean ± SD, y 41.6 ± 10.8 44.8 ± 12.0 42.9 ± 11.2 t = 0.693 .495
Education, mean ± SD, y 15.3 ± 2.6 16.2 ± 2.7 15.7 ± 2.6 t = 0.798 .433
Gender, male:female, N 3:12 3:7 6:19 χ2 = 0.329 .566
HAM-D score, mean ± SD

Baseline 23.5 ± 2.5 21.8 ± 3.7 22.8 ± 3.1 t = 1.35 .189
Final 12.7 ± 6.2 7.6 ± 4.7 10.6 ± 6.1 t = 2.191 .039

Duration of current episode, mean ± SD, y 8.9 ± 12.1 6.7 ± 6.9 8.1 ± 10.3 t = 1.68 .107
Prior depressive episodes, mean ± SD 3.1 ± 4.5 6.7 ± 13.2 4.5 ± 9.0 t = 0.492 .421
Ethnicity, N (%) χ2 = 2.78 .627

Asian/Pacific Islander 0 (0) 1 (10) 1 (4)
African American 1 (7) 2 (20) 3 (12)
White 14 (93) 7 (70) 21 (84)

Marital status, N (%) χ2 = 3.54 .472
Currently married 2 (13) 1 (10) 3 (12)
Divorced 3 (20) 4 (40) 7 (28)
Never married/single 9 (60) 4 (40) 13 (52)
Separated 0 (0) 1 (10) 1 (4)
Widowed 1 (7) 0 (0) 1 (4)

Handedness, right:left, N 15:0 9:1 24:1 .400a

aFisher exact test was used.
Abbreviation: HAM-D = Hamilton Rating Scale for Depression.

Figure 1. Pretreatment Expectation of Medication
Effectiveness and Treatment Response in Patients Treated
With an Experimental Antidepressanta
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by many factors, including the nature and success of pre-
vious treatments, as well as personality and other factors.
One factor that has not been systematically examined is
the role of the therapeutic alliance in forming expecta-
tions. One recent study by Joyce and colleagues28 sug-
gests that the relationship between expectancy and out-
come in psychotherapy may in part be mediated by the
therapeutic alliance. Further research would be needed to
identify the major determinants of expectations for treat-
ment outcome of pharmacotherapy in depression.

One limitation of our dataset is that no subject reported
negative expectations regarding treatment outcome,
which could reflect either the positive attitudes of the sub-
jects or a hesitancy on the part of the subjects to report
negative expectations. A relationship between negative
expectations and treatment outcome has been suggested
by Barsky and colleagues, who found that “patients who
expect distressing side effects before taking a medication
are more likely to develop them. Such negative expecta-
tions make the individual more likely to notice and attend
to new or unwelcome sensations; interpret preexisting,
ambiguous, and vague sensations unfavorably and at-
tribute them to the medication; and overlook positive
changes and evidence of symptom remission.”29(p624) The
relatively limited 3-item, forced-choice self-report mea-
sure that we used in this study may have limited our abil-
ity to detect negative expectations. In future studies, other
instruments to measure expectations that provide a wider
range of possible responses to detect negative expecta-
tions should be considered.

While the present results help to elucidate further the
relationship between antidepressant treatment response
and expectation, the findings may not be generalizable to
the clinical treatment setting. Treatment was conducted
using an experimental antidepressant, and it is possible
that subjects bring unique expectations to treatment with
a novel agent. Furthermore, the efficacy of reboxetine as
an antidepressant is still unknown, as it has not been ap-
proved for clinical use in the United States, and expecta-
tions may differ for agents with proven robust efficacy.
Expectations also may have been altered because subjects
knew that they were going to receive a placebo at some
point in the course of the clinical trial. In addition, the
limited sample size may have resulted in recruitment of
a group of subjects who were not representative of de-
pressed patients who would present for general treatment.
It is therefore important that the current results be repli-
cated in a larger sample of subjects from a general clinical
setting before conclusions are drawn regarding the role
of expectation in antidepressant treatment. The current
findings support the importance, however, both of devel-
oping valid methods for measuring subject expectations
in antidepressant treatment and of examining the relation-
ship between these expectations and treatment outcome in
depression.

Drug name: fluoxetine (Prozac and others).
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