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Antidepressant study design affects patient
expectancy: a pilot study

B. Rutherford®, J. Sneed, D. Devanand, R. Eisenstadt and S. Roose

Departinent of Psychiatry, Columbia University, New York State Psychiatric Institute, New York, NY, USA

Background. Response to antidepressant medication is higher in comparator versus placebo-controlled randomized
controlled trials (RCTs). Patient expectancy is an important influence on clinical outcome in the treatment of depression
and may explain this finding. The results are reported from a pilot RCT studying expectancy and depression outcome
in placebo-controlled versus comparator treatment conditions.

Method. Out-patients aged 1865 years with major depressive disorder (MDD) were enrolled in this B-week RCT.
Subjects were randomized to placebo-controlled (escitalopram or placebo) or comparator (escitalopram or citalopram)
administration of antidepressant medication. Subjects reported their expected likelihood and magnitude of depression
improvement before and after randomization using questions from the Credibility and Expectancy Scale (CES).
A regressed change model of post-randomization expectancy of improvement was fit to the data to determine whether
subjects in the comparator group reported greater expectancies of improvement than subjects in the placebo-controlled
group.

Results. Twenty subjects with mean age 56.5+11.7 years, a baseline Hamilton Depression Rating Scale (HAMD)
score of 24.2+5.3, baseline Beck Depression Inventory (BDI) score of 249+6.4 and baseline Clinical Global Im-
pressions (CGI) - Severity score of 4.0+0.3 were enrolled in the study. Adjusting for other factors, the effect of group
assignment on expected magnitude of improvement was significant and large (effect size 1.5). No group differences in
expected likelihood of improvement were found.

Conclusions. Randomization to comparator versus placebo-controlled administration of antidepressant medication
produced greater expectancies of how much patients would improve during the trial. This expectancy difference may
explain the higher response and remission rates that are observed in comparator persus placebo-controlled trials,
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Introduction placebo-controlled trials (95% CI 1.11-2.11, p <0.001).
Similar results were found in a population of patients
with late-life depression (Sneed et al. 2008).

One salient difference between these different study
designs is that subjects in a comparator trial know they
are receiving active medication, whereas subjects in
placebo-controlled trials are aware they may be re-
ceiving placebo. Experiments in many medical con-
ditions have confirmed that open treatments, where
subjects know a treatment is being administered and
expect it to have a therapeutic effect, are more effective
than hidden treatments, where subjects are unaware
that a treatment is being administered (Pollo et al.
2002; Benedetti et al. 2003). This suggests that what
subjects are told about a treatment may modify their
expectancies about its effects and influence depression
outcome.

Studies that have specifically investigated the effects

* Address for correspondence: B. Rutherford, MD, 1051 Riverside O P2tiNt expectancy in clinical trials for depression
Dr., Bax 98, New York, NY 10032, USA. support its role in depression improvement (Noble

(Email : brr8@cclumbia.edu) et al. 2001). In the National Institute of Mental Health

Meta-analyses of antidepressant response rates in
comparator (i.e. medication versus medication) and
placebo-controlled randomized controlled trials
(RCTs) consistently indicate that response rates to
medication are higher in comparator trials. Rutherford
et al. (2009} analyzed 48 placebo-controlled and 42 com-
parator trials of antidepressants for major depressive
disorder (MDD) in adults aged 18-65 years, The odds
of being classified as a responder to antidepressant
medication in comparator trials were 1.8 times the
odds of being classified as a responder in placebo-
controlled trials [95% confidence interval (CI) 1.45-
2.17, p<0.001). The odds of being classified as a
remitter to medication in comparator trials were 1.5
times the odds of being classified as a remitter in
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{NIMH)} Treatment of Depression Collaborative Study
{TDCRP), which enrolled 239 out-patients with MDD,
higher expectancy of improvement predicted greater
likelihood of depression response and lower final
depression scores in all four treatment conditions
(cognitive behavior therapy, interpersonal therapy,
imipramine, and placebo-clinical management)
{Sotsky et al. 1991). Among the 156 subjects completing
a trial of psychotherapy or medication, 48% with ex-
pectancy scores above the median exhibited a complete
response to treatment compared to 33% with scores
below the median. In a single-blind trial of reboxetine
for 25 subjects with MDD, subjects with a higher pre-
treatment expectancy of medication effectiveness had
a greater likelihood of response: 90% of patients with
high expectancy of improvement responded compared
to 33% of patients with lower expectancy (y*=7.819,
p <0.005) (Krell et al. 2004).

Patient expectancy is also hypothesized to be a
major mechanism of the placebo effect, which may
be responsible for most of the change observed in
patients receiving antidepressants for MDD (Kirsch,
1997; Haour, 2005). An analysis of clinical trials of
antidepressants submitted to the Food and Drug
Administration (FDA) prior to 1998 reported that the
placebo groups in these trials averaged 1.5 standard
deviation units of improvement in their baseline de-
pression rating scores, which was 75% of the improve-
ment shown in the antidepressant groups (Kirsch &
Sapirstein, 1998). In a subsequent report that included
new studies published up to 2008, the same inves-
Hgators found that placebo treatment resulted in
similar improvement in depressive symptoms for all
patients with depression except the most severely ill;
that is those with a Hamilton Depression Rating Scale
(HAMD; Hamilton, 1960) score >28 (Kirsch ef al.
2008). These results are consistent with another meta-
analysis of 75 placebo-controlled antidepressant RCTs
published between 1981 and 2000, which found a
mean medication response rate of 50%, compared to
a mean placebo response rate of 30% (i.e. over half
of the drug response) (Walsh e al. 2002),

Given their significant influence on clinical cutcome
in antidepressant trials, it is surprising that expectancy
effects have not been studied more extensively. MDD
affects approximately 121 million people worldwide
(including nearly 19 million American adults each
year) and is a leading cause of disability due to iliness
{Kessler et al. 2003, 2005; WHO, 2004). Even with
maximal treatment, many patients will not experience
sustained remission of their depression. The cumulat-
ive percentage of patients achieving remission after
four sequential antidepressant trials in the NIMH-
sponsored Sequenced Treatment Alternatives to Re-
lieve Depression (STAR*D) study was only 51% (Rush

et al. 2006). Residual depressive symptoms place
patients at increased risk of suicide, cardiovascular
morbidity and mortality, and other problems (Paykel
et al. 1995; Jiang et al. 2002; Kennedy & Paykel, 2004).
Until novel treatments with proven efficacy for de-
pression can be developed, methods of optimizing
response to currently available antidepressant treat-
ments are needed urgently. Enhancing patient expect-
ancy may be a safe and effective way of optimizing
treatment for depression.

To determine whether it has a causal relationship
with depression outcome, expectancy must be mani-
pulated experimentally and studied prospectively.
There has been no such study of depressed patients,
possibly because of the absence of an effective and
ethical means of manipulating expectancy in this
patient population. The aim of this pilot study was to
determine whether clinical trial design might be an
effective method of manipulating patient expectancy
and lead to differences in the outcome of anti-
depressant pharmacotherapy. Adult out-patients with
MDD were randomized to treatment in a comparator
group (subjects assigned randomly to escitalopram or
citalopram) or a placebo-controlled group (subjects
assigned randomly to escitalopram or placebo). Two
dimensions of patient expectancy, expected likelihood
of improvement and expected magnitude of improve-
ment, were measured before and after randomization
using questions from a standardized scale. It was
hypothesized that randomization to the comparator
group would result in higher expectancy scores and
higher depression response rates than randomization
to the placebo-controlled group.

Method
Subjects

Adult out-patients were recruited through physician
referral and radio and newspaper advertisements to
the Adult and Late Life Depression Clinic of the New
York State Psychiatric Institute. Inclusion criteria
were (1) men or women aged 18-65 years, (2) DSM-IV
unipolar MDD, (3) 24-item HAMD score 216, and
(4) capable of providing informed consent. Exclusion
criteria are (1) pregnant or lactating women, (2) cur-
rent psychosis or history of a psychotic disorder, (3)
substance dependence other than nicotine, (4) >2 on
the HAMD suicide itemn, (5} acute severe or unstable
medical illness, (6) non-response to treatment with
10mg/day escitalopram or 20 mg/day citalopram
given for at least 4 weeks during the current episode,
and (7) a Clinical Global Impressions (CGI) - Severity
(CGI-5) score of 7 at baseline (Guy, 1976).



Assessments

At the initial screening visit, a psychiatrist conducted
a medical and psychiatric evaluation. Patients with a
clinical diagnosis of mood disorder were interviewed
by a research rater, who completed the Structured
Clinical Interview for the DSM-IV Axis I Disorders —
Patient Edition (SCID-P; Ventura et al. 1998) and a
24-item HAMD questionnaire. In addition, a physical
examination, routine blood tests (complete blood
count and basic metabolic panel) and an electrocardio-
gram were completed for eligible candidates. A final
DSM-IV diagnosis was made at a weekly research
meeting based on the psychiatrist's clinical assessment
and the 5CID-P.

Following enrollment in the study, subjects re-
tumed for weekly visits, at which observer-rated
(HAMD, CGI) and self-report [Beck Depression In-
ventory (BDI; Beck et al. 1961), California Pharma-
cotherapy Alliance Scale (Marmar & Gaston, 1998)]
questionnaires were completed. Experts in the topic
of expectancy suggest that it comprises two concep-
tually distinct dimensions: expected likelihood of
therapeutic improvement and expected magnitude of
therapeutic improvement (Kirsch, 1997). The Credi-
bility and Expectancy Scale (CES) includes questions
that measure both of these dimensions (Borkovec &
Nau, 1972). Specifically, question 2 pertains to likeli-
hood and states ‘This treatment will be successful in
reducing my symptoms of depression’ (rated Disagree
to Agree on a nine-point Likert scale). Question 4
pertains to the magnitude of improvement and asks
‘How much improvement in your symptoms of
depression do you think will occur?” (rated from 0 to
100%).

Psychometric testing in multiple patient popu-
lations has shown that the CES is internally consistent
and has good test-retest reliability (Devilly &
Borkovec, 2000). Versions of the CES have been used
to measure treatment credibility and patient expect-
ancy in several psychotherapy and pharmacotherapy
studies {Borkovec & Costello, 1993). Subjects in this
study completed the CES at the initial screening visit
{prior to randomization in the study) and at the first
study visit following randomization.

Procedures

Eligible subjects signing informed consent were ran-
domized to a placebo-controlled group or a compara-
tor group (see Fig. 1). Subjects were informed of their
group assignment but were blinded to their speci-
fic treatment assignment. Subjects in the placebo-
controlled group were informed: ‘You have been
randomly assigned to the placebo-controlled group
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Fig. 1. Treatment allocation of subjects.

of the study. This means that there is a 50% chance
you will receive the antidepressant medication citalo-
pram for the duration of the study. Citalopram has
been proven effective for the treatment of depression
in patients like you. There is also a 50% chance you
will receive placebo for the duration of the study.
A placebo is a sugar pill that is not specifically effective
for depression. Neither you, nor your doctors, will
know whether you are receiving citalopram or
placebo.’ Subjects in the comparator group were in-
formed: ‘You have been randomly assigned to the
comparator group of the study. This means that there
is a 50% chance you will receive the antidepressant
medication citalopram and a 50% chance you will
receive the antidepressant medication escitalopram
for the duration of the study. Citalopram and escitalo-
pram have been proven effective for the treatment
of depression in patients like you, You will not be re-
ceiving any placebo pills for the duration of the study.”

At the time of their entry into the study, subjects
were started on 20 mg/day citalopram, 10 mg/day
escitalopram, or pill placebo. After 4 weeks, if subjects
did not meet remission criteria (HAMD <7), citalo-
pram dose was increased to 40 mg for the remaining
4 weeks of the study and escitalopram dose increased
to 20 mg. Subjects unable to tolerate the increased
dose of medication had their dosage reduced to the
maximum previously tolerated dose. Subjects brought
pill bottles to weekly visits so that a pill count could
be performed. In the case of severe insomnia, subjects
were permitted 10 mg/day zolpidem.

Statistical analyses

Descriptive statistics are expressed as means and
standard deviations or percentages. ¥* analyses and
independent-sample # tests were used to compare
subjects in the placebo-controlled and comparator
tracks on demographic and clinical features.

Several analytic approaches can be used to analyze
two-time-point data such as those in the current study,
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Fig. 2 Participant flow through the randomized controlled
trial (RCT).

including the analysis of simple change scores and the
analysis of regressed change (Cohen et al. 2003).
Analyzing two-time-point data using simple change
scores can be problematic because subtracting the pre-
score from the post-score does not take unreliability
into account. Reliability of change scores tends to be
fairly low and decreases as the cortelation between
the pre-test and post-test increases. This problem can
be averted by adopting a partial or regressed change
procedure using multiple regression, which simply
treats the pre-randomization expectancy as a covari-
ate, effectively removing all correlation from the post-
randomization expectancy score (Cohen ef al. 2003).
For these reasons, the regressed change approach
was adopted for analyzing the pre-post randomiz-
ation expectancy data in this study (Cohen ef al. 2003).
According to this approach, the post-randomization
expected likelihood of improvement and expected
magnitude of improvement were treated as the out-
come variables and baseline expectancy scores as
covariates. To test the hypothesis that randomization
to the placebo-controlled versus comparator groups
changed subjects” expectancy of the likelihood and
magnitude of improvement significantly, a group term
dummy-coded as 0 (placebo-controlled) or 1 (com-
parator) was included in this regressed change model.
Therefore, this model tests for differences in change
among the two experimental conditions while remov-
ing the correlation between pre- and post-random-
ization expectancy scores. In addition to covarying for
baseline expectancy, we also adjusted for subject age,
gender and baseline level of depression in all models.
All covariates were centered at their respective means

Table 1. Clinical and demographic characteristics of subjecis

Placebo- Comparator
Characteristic controlled track  track
n 1 9
Age (years) 57.4£122 5531120
% male 55 44
Baseline 24-item HAMD  25.7+6.] 23437
Baseline BDI1 266+7.1 225148
Baseline CGI - Severity 4.1+03 39+03
% drop-out 18.2 111
% final HAMD €7 36 50
Final CGI-Improvement 23+14 14+038

HAMD, Hamilton Depression Rating Scale; BDI, Beck
Depression Inventory; CGI, Clinical Global Impressions.
Values given as percentage or mean #+ standard deviation.

and all significance tests were evaluated at the 5%
level,

Results
Descriptive statistics

Forty-one subjects were screened for the study, 20
enrolled, and 11 were randomized to the placebo
group and nine to the comparator group (see Fig. 2).
These groups have not yet been broken down by
specific treatment assignment because these pilot data
are part of a larger study that is still ongoing. Subjects
in the placebo-controlled group were 55% male and
had a mean age of 57.4+12.2 years, baseline HAMD
25.7 £6.1, baseline BDI 26.6+7.1, and baseline CGI-S
4.1£0.3. Subjects in the comparator group were 44%
male and had a mean age of 55.3+12.0 years, baseline
HAMD 22.3+3.7, baseline BDI 22.5 + 4.8, and baseline
CGI-5 3.9£0.3. Both groups demonstrated improve-
ment in their depression over the course of the study
(see Table 1). No significant differences in baseline
characteristics or final symptom measures were found
between groups.

Expectancy manipulation

Subjects” pre- and post-randomization expectancy
scores are presented in Table 2. To test the hypothesis
that randomization to placebo-controlled and com-
parator groups affected subjects’ expected likelihood
of improvement significantly, a regressed change
model with post-randomization expected likelihood
as the outcome variable was fit to the data. In this
model, the effect of group on expected likelihood of
improvement was not significant (B=0.040, +=0.096,
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Table 2. Subject expectancy of improvement before and after randomization in

clinical trial

Placebo-

controlled Comparator
Expectancy score track track
Pre-randomization expected likelihood of improvement  57+14 61422
Post-randomization expected likelihood of improvement 59+1.2  60+19
Pre-randomization expected magnitude of impravement 67+17  6.4:+3.3
Post-randomization expected magnitude of improvement 60+1.0  65+2.7

Values given as mean + standard deviation.

p=0925). Covarying for subject age, gender and
baseline HAMD scores did not make a substantive
difference in the model.

To test the hypothesis that randomization to
placebo-controlled and comparator groups affected
subjects’ expected magnitude of improvement sig-
nificantly, a regressed change model with post-
randomization expected magnitude as the outcome
variable was fit to the data. The effect of group on
expected magnitude of improvement was significant
(B=1.247, =2.340, p=0.041). Subjects in the com-
parator group had 1.2 units higher expected mag-
nitude of improvement following randomization
compared to subjects in the placebo-controlled group,
adjusting for their pre-randomization scores of ex-
pected magnitude. Covarying for subject age, gender
and baseline HAMD scores did not make a substantive
difference in the model. The effect size for the ob-
served difference was [1.2 - (-0.1)]/0.859 =1.5, which
corresponds to a large effect size for the experimental
manipulation of expectancy in this study.

Discussion

The initial results from this RCT indicate that
subjects randomized to a comparator versus a placebo-
controlled group reported a higher expected mag-
nitude of improvement. These data support our
hypothesis that subjects who know they are receiving
effective medication expect to improve more than
subjects who are aware they may be receiving placebo.
They also raise the possibility that patient expectancies
may explain the repeated finding that antidepressant
response rates are higher in open and comparator
trials versus placebo-controlled trials.

It is interesting that subjects’ reported expectancies
about the likelihood they would improve during
antidepressant treatment were not significantly dif-
ferent between the placebo-controlled and comparator
groups, The reasons for this finding are unclear but
may have to do with the question about likelihood

being less intuitively understandable to subjects than
considering how much they will improve (ie.
magnitude). All studies of expectancy in subjects with
depression performed to date have measured the ex-
pected magnitude rather than the likelihood of im-
provement. Therefore, expectancies about how much
change will occur in depressive symptoms rather than
the likelihood of change may be the more important
facet of expectancy to measure.

Although the finding that subjects who know they
are receiving active medication as opposed to placebo
have higher expectancies of improvement may seem
intuitive, it has been surprisingly difficult to demon-
strate expectancy differences in clinical trials. To our
knowledge, this is the first study in depressed subjects
to manipulate subject expectancy, measure expectancy
before and after the experimental manipulation, and
confirm the effectiveness of the manipulation. The
most common prior method of manipulating expect-
ancy in patient samples has been varying the clin-
ician’s behavior in a standardized way (e.g. optimistic,
neutral, pessimistic). For example, Kemeny ef al. (2007)
randomized patients with asthma to a 2 x 2 study de-
sign examining the effect of salmeterol versus placebo
and ‘enhanced’ versus ‘efficient’ physician style.
‘Enhanced’ encounters were intended to transmit a
positive expectancy for improvement to the patient,
whereas physicians providing the ‘ efficient’ care were
trained to convey equivocal expectancies by being less
authoritative and supportive. Robust placebo re-
sponses were achieved in the study (as measured by
objective physiological change in forced expiratory
volumes), but the investigators were unsuccessful in
inducing differential expectancies using different
physician styles.

It is important to measure expectancy because re-
search subjects may forget what they are told, be
apathetic about what they were told, talk to another
subject given different instructions, or else improve
despite a negative expectancy (Lick & Bootzin, 1975).
As pointed out by Wilkins (1973), experimenters who



6  B. Rutherford et al,

fail to measure expectancy after attempting to ma-
nipulate them may engage in circular reasoning. An
investigator attempting to instill positive outcome ex-
pectancies in a group of subjects who then demon-
strate greater improvement than subjects given lower
expectancies may conclude that the subject indeed had
different expectancy states and that these caused the
disparate outcomes. This is circular, because the pres-
ence of high or low expectancy states in the research
subjects is identified indirectly by the treatment out-
come that expectancy is said to produce: subjects were
known to have high expectancies because they im-
proved, and they improved because they had high
expectancies.

Finally, the results of this study should be inter-
preted with certain limitations in mind. First, the

Appendix

Patient name:

number of subjects enrolled to date in this study is
relatively small, and these results should be replicated
by larger studies. Moreover, even if it were established
that study design does significantly affect expectancy,
the crucial next step is to establish that expectancy is
associated with differences in treatment outcome. This
study is designed to answer this question when sub-
ject recruitment is complete. Second, the main objec-
tive of this study was to focus on patient expectancy
effects and their correlation with depression outcome,
but expectancies of health-care providers and outcome
raters may also affect treatment outcome. To minimize
clinician and rater bias affecting the study results, a
self-report measure of expectancy was used and out-
come raters in this study were blinded to subjects’
group assignments,

Date:

Visit:

CREDIBILITY AND EXPECTANCY SCALE

1. The rationale for this treatment seems logical.

Completely Somewhat Completely
disagree agree agree

1 2 3 4 5 6 7 8 9

2. This treatment will be successful in reducing my symptoms of depression.

Completely Somewhat Completely
disagree agree agree

1 2 3 4 5 6 7 8 9

3. I would confidently recommend this treatment to a friend who was experiencing depression.

Completely Somewhat Completely
disagree agree agree

1 2 3 4 5 6 7 8 9

4. How much improvement in your symptoms of depression do you think will occur?

0% 10% 20% 30%

40% 50%

60% 70% 80% 90% 100%
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