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Objective: It has been proposed that
50%–75% of the efficacy of antidepressant
medication represents the placebo effect,
since many depressed patients improve
when treated with either medication or
placebo. This study examined brain func-
tion in depressed subjects receiving either
active medication or placebo and sought
to determine whether quantitative elec-
troencephalography (QEEG) could detect
differences in brain function between
medication and placebo responders.
Both QEEG power and cordance, a new
measure that reflects cerebral perfusion
and is sensitive to the effect of antidepres-
sant medication, were examined.

Method: Fifty-one subjects with major
depression were enrolled in one of two
independent, 9-week double-blind, pla-
cebo-controlled studies in which either
fluoxetine (N=24) or venlafaxine (N=27)
was the active medication. Serial QEEG re-
cordings were performed during the
course of treatment. After 9 weeks, the
blind was broken and subjects were clas-

sified as medication responders, placebo
responders, medication nonresponders,
or placebo nonresponders.

Results: No significant pretreatment dif-
ferences in clinical or QEEG measures
were found among the four outcome
groups. Placebo responders, however,
showed a significant increase in prefron-
tal cordance starting early in treatment
that was not seen in medication respond-
ers (who showed decreased cordance) or
in medication nonresponders or placebo
nonresponders (who showed no signifi-
cant change). There was no significant
change in QEEG power during treatment.

Conclusions: These findings suggest that
“effective” placebo treatment induces
changes in brain function that are distinct
from those associated with antidepres-
sant medication. If these results are con-
firmed, cordance may be useful for differ-
ent iating between medication and
placebo responders.

(Am J Psychiatry 2002; 159:122–129)

Between 25% and 60% of depressed patients who are
treated with placebo may have substantial reductions in
symptoms (1, 2). Depression is not unique among medical
syndromes in this respect. Other medical and psychiatric
illnesses have similarly high placebo response rates (1).
Nevertheless, the high response rate in depression has led
some to conclude that 50%–75% of the apparent efficacy
of antidepressant medication actually represents the pla-
cebo effect (3, 4).

The high placebo response rates in depression compli-
cate the development of antidepressant drugs, since effec-
tive new drugs may be abandoned if they fail to show ef-
fectiveness superior to placebo (2, 5). Efficacy that is
superior to placebo can be difficult to prove for any medi-
cal treatment, but is particularly difficult for antidepres-
sant medication because of the absence of physiologic
outcome measures. The primary measure of efficacy in
depression treatment studies remains mood ratings,
which are subject to influence from a variety of sources in-
cluding subject motivation and investigator expectations.
The pattern of change in mood ratings over time has been
proposed as an indicator to differentiate between true

drug and placebo responses (2, 6, 7). Pattern analysis can
identify subjects with poorer prognoses and placebo-type
responses, but it still relies on mood ratings and extended
observation of subjects.

Brain functional measurements show promise as a
physiologic indicator of treatment effectiveness in depres-
sion. Several studies using positron emission tomography
(PET) or single-photon emission computed tomography
have documented reductions in prefrontal cortical perfu-
sion or metabolism resulting from antidepressant medica-
tion treatment (8–12). None of these studies, however, has
compared brain function in subjects actually receiving
placebo treatment with those receiving antidepressant
medication.

In this study, we used quantitative electroencephalogra-
phy (QEEG) to compare changes in brain function during
medication and placebo treatment in subjects with major
depressive disorder. We utilized both traditional QEEG
power measures as well as cordance, a new measure that
has stronger associations with cerebral perfusion than
standard QEEG measures (13) and is sensitive to the ef-
fects of antidepressant medication (14, 15).
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Method

Subjects

Subjects were enrolled in one of two 9-week, double-blind pla-
cebo-controlled treatment studies conducted independently
over a 24-month period: the first study utilized fluoxetine, 20 mg,
(N=24) and the second, venlafaxine, 150 mg, (N=27) as the active
medication. Subjects were recruited both from community ad-
vertisement and from the outpatient clinics of the UCLA Neuro-
psychiatric Hospital. The UCLA institutional review board ap-
proved all experimental procedures, and written informed
consent was obtained after experimental procedures were ex-
plained fully to the subjects.

The two studies utilized identical inclusion and exclusion crite-
ria. All subjects were adults who met DSM-IV criteria for a major
depressive episode, as diagnosed with the Structured Clinical In-
terview for DSM-IV. All subjects had Hamilton Depression Rating
Scale scores ≥16 (16), and subjects were excluded if they previ-
ously had failed treatment with the antidepressant being studied,
if they had a history of suicidal ideation, or if they suffered from
any medical illness or received any medication known to signifi-
cantly affect brain function. The demographic and clinical char-
acteristics of the subjects in the two studies are shown in Table 1.

Experimental Procedures

After enrollment, all subjects received single-blind, placebo
lead-in treatment for 1 week; subjects who met response criteria
(Hamilton depression scale score ≤10) after this week were re-
moved from the study. The remaining 51 subjects then were ran-
domly assigned to receive 8 weeks of double-blind treatment with
either placebo or the active medication. Subjects enrolled in the
fluoxetine trial were continued at a dose of 20 mg/day for the 8
weeks; those enrolled in the venlafaxine trial began at a dose of
37.5 mg/day, increased over a week to 150 mg/day, and then con-
tinued at that dose for the remaining 7 weeks. To preserve blind-
ing, the placebo “dose” was escalated in the venlafaxine trial.

Subjects returned for monitoring sessions 2 days after random
assignment to study groups and then at weekly intervals. Sessions

consisted of symptom evaluation (with the Hamilton depression
scale) as well as brief sessions of supportive psychotherapy with a
research nurse. These sessions consisted of 15–25 minutes of un-
structured counseling and assistance in problem solving. The
sessions were mandated by the institutional review board to ad-
dress safety concerns about dispensing placebo alone to patients
with significant depression. We defined clinical response as a
Hamilton depression scale score ≤10 after 8 weeks of double-
blind treatment. At this time, the blind was broken, and subjects
were classified as medication responders, placebo responders,
medication nonresponders, or placebo nonresponders. We also
determined how early in the course of treatment each responder
had a substantial reduction in symptoms, as well as the per-
sistence of their response to treatment. This pattern analysis
permitted us to classify the medication responder and placebo
responder subjects as having the late, persistent pattern of symp-
tomatic improvement indicative of true drug response, or the
early, nonpersistent pattern of improvement indicative of pla-
cebo response (2, 6, 7).

QEEG Techniques

QEEG data were examined from recordings performed at the
time of enrollment in the study (baseline), at the end of the 1-week
placebo lead-in, and at 2, 4, and 8 weeks after the start of double-
blind treatment. Electrodes were placed with an electrode cap
(ElectroCap, Eaton, Ohio) by using an extended International 10-
20 System with a total of 35 recording electrodes (Figure 1). Eye
movements were monitored with right infraorbital and left outer
canthus electrodes. Recordings were performed with the QND
system (Neurodata, Inc., Pasadena, Calif.) while subjects rested
with eyes closed in a maximally alert state in a sound-attenuated
room with subdued lighting. These procedures have been de-
scribed previously (13, 17, 18). Data were collected by using a Pz
reference montage and were digitized at 256 samples/channel/

TABLE 1. Characteristics of Depressed Subjects in Placebo-
Controlled Studies of Fluoxetine and Venlafaxine Whose
Brain Activity Was Measured With Quantitative EEGa

Characteristic

Subjects in Placebo-
Controlled Study of 
Fluoxetine (N=24)

Subjects in Placebo-
Controlled Study of 
Venlafaxine (N=27)

Mean SD Mean SD

Age (years) 40.3 11.5 42.6 12.5
Hamilton Depression 

Rating Scale score
Baseline 21.8 4.2 22.4 3.1
Final (week 8) 12.3 8.3 13.1 6.2

Total number of
depressive episodes 2.3 1.1 2.0 1.3

Ratio Ratio

Gender (male:female) 0.5:1 0.7:1
Family history 

of depression 
(positive:negative) 1:1 3:1

a Subjects were patients with major depressive episode enrolled in
one of two 9-week double-blind, placebo-controlled treatment
studies conducted independently over a 24-month period. Doses
of active medication were 20 mg/day for fluoxetine and 150 mg/
day for venlafaxine. Subjects in the fluoxetine study did not differ
significantly in demographic or clinical characteristics from those
in the venlafaxine study.

FIGURE 1. Electrode Montage for a Quantitative EEG Study
of Depressed Subjects Treated in Placebo-Controlled Anti-
depressant Trialsa

a The montage consists of the 35 scalp electrodes from the extended
International 10-20 System. Absolute power values were reattrib-
uted to each individual electrode by averaging power values from
all bipolar electrode pairs sharing that electrode (e.g., for electrode
C3, power values from the pairs FC5-C3, FC1-C3, CP5-C3, and CP1-C3
were averaged) (18).
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second, with a high-frequency filter of 50 Hz and a low-frequency
filter of 0.3 Hz. Data were reformatted by amplitude subtraction to
a linked-ears reference. A technician who was blinded to subject
identity, treatment condition, and clinical status reviewed the
record and selected the first 20–32 seconds of artifact-free data for
processing; this amount of data has been used by our group (13,
19) and other investigators (20) to obtain reliable frequency spec-
tra. A fast Fourier transform was used to calculate absolute power
(the intensity of energy in a frequency band in microvolts squared)
and relative power (the percentage of the total energy from all
bands concentrated in a single band) in each of four nonoverlap-
ping frequency bands, inclusive at the lower boundary of each
band (0.5–4 Hz, 4–8 Hz, 8–12 Hz, and 12–20 Hz).

In addition, for each electrode site in each of the four bands,
cordance values were calculated. Cordance is a measure derived
from QEEG power that has a moderately strong association with
cerebral perfusion (as measured by simultaneous O15 PET); this
association is superior to that seen for conventional QEEG power
measurements in each frequency band, including the alpha band
(13). Cordance is calculated with a three-step algorithm that nor-
malizes power across both electrode sites and frequency bands.
This algorithm has been defined in detail elsewhere (13) and may
be summarized as follows. First, absolute power values are reat-
tributed to each individual electrode by averaging power from all
bipolar electrode pairs sharing that electrode (Figure 1). This
electrode referencing method is similar to the Hjorth transforma-
tion, except that the current method averages power from neigh-
boring electrode pairs whereas the Hjorth transformation aver-
ages voltage amplitudes. We previously reported that electrode
referencing on the basis of power averaging provides a stronger
association between surface-measured EEG and perfusion of un-
derlying brain than either the linked-ears reference or the con-
ventional Hjorth transformation (18). Second, absolute and rela-
tive power values undergo spatial normalization within each
frequency band by means of a z score transformation, yielding z
scores for each electrode site s and frequency band f (Anorm(s,f )

and Rnorm(s,f ), respectively). Third, the z-transformed absolute
and relative power scores are summed to yield cordance values
(13). (Software for performing cordance calculations is available
to academic institutions free of charge for research purposes; see
instructions at www.qeeg.npi.ucla.edu.)

For each subject over the course of treatment, we calculated
power and cordance values for individual electrodes (Figure 1). To
limit the number of statistical comparisons, we grouped subsets
of the individual electrodes into regional measures to reflect the
major brain functional areas (Table 2). QEEG power or cordance
values from electrodes in these groups were averaged together to
obtain the regional measure. We also further limited our analysis
to the theta frequency band (4–8 Hz), because our previous work
and work from other laboratories has indicated that energy in the
theta band is most strongly associated with treatment outcomes
in depression (17, 21, 22).

Data Analysis

Power and cordance values from the baseline QEEG record-
ing were examined to test for differences in any brain region
among the four outcome groups, and no differences were found
(p>0.25 for power and cordance for all regions). Absolute and
relative power and cordance values for each brain region of in-
terest were therefore calculated for each subject as change from
baseline at the 2-, 4-, and 8-week QEEG recordings (the QEEG
value at the subsequent visit minus the baseline value). The ab-
solute power, relative power, and cordance data then were ana-
lyzed by using three separate repeated measures analyses of
variance (ANOVAs), with treatment response as the between-
group factor (medication responder, placebo responder, medi-
cation nonresponder, placebo nonresponder) and time as the
within-group factor (2 weeks, 4 weeks, and 8 weeks). The analy-
sis tested the hypothesis that there was no change in neurophys-
iologic brain function in depressed subjects over the course of 8
weeks of treatment with either antidepressant medication or
placebo by using a full-factorial model to test the response ef-
fect, the time effect, and the time-by-response interaction. The
equality of covariance matrices across groups was tested with
Box’s test statistic, which yielded a p value of 0.26, indicating
that the assumption of equality of covariance matrices was rea-
sonable. Where the main effect was significant, group differ-
ences were examined with a Bonferroni adjustment to control
for multiple comparisons.

Results

Clinical Outcome

Demographic and clinical characteristics of the subjects
(Table 1), as well as medication and placebo response
rates, final Hamilton depression scale scores (Table 3), and
dropout rates, were not significantly different between the
fluoxetine and venlafaxine trials. Because of the high de-
gree of comparability of the subjects and results from the
two trials, the data were pooled for analysis.

Overall, 52% of the subjects (13 of 25) receiving antide-
pressant medication responded to treatment, and 38% of
those receiving placebo (10 of 26) responded. Medication
responders and placebo responders could not be distin-
guished on the basis of their initial or final level of depres-
sion (Table 3). Pattern analysis revealed that a majority of
subjects in both responder groups had early and sustained
decreases in depression rating scores (seven of the 13 med-
ication responders and seven of the 10 placebo respond-
ers). Both responder groups had similar rates of decline in
depression scores (Figure 2) and ended with substantially
lower depression scores than nonresponders (the medica-
tion nonresponder and placebo nonresponder groups)
(Table 3).

QEEG Data

The repeated measures ANOVA revealed no differences
among groups in changes from baseline in relative or ab-
solute power values for any brain region (Table 4). Cor-
dance, however, showed a significant group effect for the
prefrontal region (Table 4). The within-group effect and
the interaction for this region were not significant, nor
were there any differences for any other brain region.

TABLE 2. Groupings of Electrodes for Assessment of Re-
gional Quantitative EEG Activity of Depressed Subjects
Treated in Placebo-Controlled Antidepressant Trials

Region Grouping of Electrodes
Prefrontal Fp1, Fpz, Fp2
Central FC1, Cz, FC2
Temporal

Left T3, T5
Right T4, T6

Parietal
Left P3, CP1, CP5
Right P4, CP2, CP6

Occipital O1, O2, Oz
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There was no effect of time on the cordance or relative
power measures. Absolute power for the left temporal re-
gion differed across time, although not by treatment re-
sponse status (Table 4).

The group average brain maps for these subjects (Figure
3) confirmed that the major differences among the groups
were seen in the prefrontal region. Although changes were
seen in other brain regions at some time points, these
were not as marked or as consistent over time as were the
prefrontal changes. The changes in the prefrontal region,
as well as several other regions, appeared to be more
prominent over the right hemisphere.

The mean changes from baseline in prefrontal cordance
for all groups over time are shown in Figure 4. At week 2, the
medication responder subjects showed a unique and signif-
icant decrease in prefrontal cordance that differentiated
them from the three other groups (none of which showed a
decrease). This decrease appeared to resolve partly at weeks
4 and 8 (Figure 4). At week 2, all other groups of subjects
showed slight increases in prefrontal cordance that were
significantly different from the pattern for the medication
responders, although not a significant change from the re-
spective group baseline values. At week 4, this increase
achieved significance in the placebo responders, who dif-
fered both from their group baseline and from the medica-
tion responders. The difference became more marked at
week 8, when the placebo responders showed a further in-
crease above their group baseline that differed significantly
from both the medication responders and the medication
nonresponders (Figure 4). The placebo responders were
the only group showing prefrontal activity that increased
significantly over the baseline value. The medication non-
responders and placebo nonresponders showed no signifi-
cant change from their baseline values at any time point.

Discussion

To our knowledge, this is the first study that has com-
pared subjects treated with placebo and antidepressant

medication and documented brain functional changes

during treatment in both groups. This study demonstrates

that although the symptomatic improvement resulting

from placebo and medication treatment may be similar,

the two treatments are not physiologically equivalent.

Both treatments affect prefrontal brain function, but they

have distinct effects and time courses.

These findings showing decreased prefrontal cordance

in depressed subjects responding to antidepressant medi-

cations are consistent with previous research showing de-

creased prefrontal metabolism or perfusion in treatment

responders, regardless of the medication or treatment mo-

TABLE 3. Characteristics of Responders and Nonresponders to Antidepressant Medication and to Placebo in a Quantitative
EEG Studya

Characteristic
Medication

Responders (N=13)
Placebo

Responders (N=10)
Medication

Nonresponders (N=12)
Placebo

Nonresponders (N=16)
Mean SD Mean SD Mean SD Mean SD

Age (years) 41.2 11.7 38.2 15.2 42.3 13.2 43.2 9.6
Hamilton Depression Rating Scale score

Baseline 21.5 3.0 20.7 3.3 23.3 4.3 22.6 3.6
Final (week 8)b 6.0 3.1 6.1 3.4 18.4 4.6 17.9 4.5

Total number of depressive episodes 1.9 0.9 2.2 1.4 2.6 1.7 1.9 0.7

Ratio Ratio Ratio Ratio

Gender (male:female) 0.3:1 1.5:1 0.5:1 0.6:1
Family history of depression (positive:negative) 1.2:1 1.3:1 2.7:1 2:1
a Subjects were patients with major depressive episode enrolled in one of two 9-week double-blind, placebo-controlled treatment studies con-

ducted independently over a 24-month period. Active medications were fluoxetine, 20 mg/day, and venlafaxine, 150 mg/day.
b Significant difference between responders (to either medication or placebo) and nonresponders (to either medication or placebo) (F=121.4,

df=1, 49, p<0.0001).

FIGURE 2. Mean Hamilton Depression Rating Scale Scores
at Quantitative EEG Testing Sessions Over an 8-Week Study
Period in Responders and Nonresponders to Antidepres-
sant Medication and to Placeboa

a There were no differences at any time point between the mean
scores of the medication responders and placebo responders, al-
though scores for both groups of responders were significantly dif-
ferent from those for both nonresponder groups at all time points
(p<0.05) except baseline.
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dality examined (e.g., ECT) (8–12). The fact that the pla-
cebo responders showed an increase in prefrontal cor-
dance and that the medication responders showed a
decrease may help to explain some of the previously ob-
served heterogeneity in PET studies of patients treated for
depression. Although most studies of depressed patients
have shown that prefrontal metabolism and/or perfusion
decrease in response to successful treatment, several have
reported increases in metabolism or perfusion after treat-
ment response (23, 24). The current results suggest that
higher levels of perfusion or metabolism during treatment
for depression may be associated with a placebo response.
None of the previous studies included a placebo control,
so it is not possible directly to compare metabolism in pla-
cebo responder and medication responder groups. Fur-
thermore, the previous studies did not report information
on the pattern of change in symptoms, which might be
helpful in distinguishing placebo responders from medi-
cation responders.

Few clinical characteristics can be used to distinguish
placebo responders from medication responders. Placebo
responders are slightly more likely to have mild depressive
symptoms and to have been depressed a relatively short

period of time (25, 26). None of these features has suffi-
cient discriminating power to be useful clinically. The
most robust clinical predictor of a placebo response is the
time course of improvement in symptoms. Quitkin and
colleagues (27) have shown that early, abrupt, or nonper-
sistent responses are characteristic of response to placebo.
Subjects who improved during medication treatment but
who had the characteristic placebo pattern of response
were more likely to suffer a relapse of symptoms during
short-term or continuation treatment (2, 28, 29). The re-
sults of this study are not consistent with the results of pat-
tern analysis. In this study, the placebo responders were
slightly but not significantly more likely than the medica-
tion responders to show an early response to treatment,
and both groups showed symptom improvement that was
well sustained. The differences between our results and
those of Quitkin and colleagues could reflect the particu-
lar characteristics of our subject population. In any case,
the similarity of the clinical response patterns of placebo
responders and medication responders suggests that the
brain functional differences cannot be attributed solely to
group differences in the time-course or persistence of
symptom improvement.

TABLE 4. Effects of Treatment Response and Time on Quantitative EEG Cordance, Relative Power, and Absolute Power
Measures for Major Brain Functional Areas in Depressed Subjects Treated in Placebo-Controlled Antidepressant Trials (N=51)

Analysis by Wilks’s Lambdaa

Measure 
and Brain Area

Effect of Treatment Response Effect of Time (Baseline or Week 8) Response-by-Time Interaction

F (df=3, 43) p F (df=2, 42) p F (df=6, 84) p
Cordanceb

Prefrontal 10.11 0.00004 0.53 0.58 1.82 0.11
Central 1.36 0.27 0.81 0.45 2.02 0.07
Temporal 

Left 0.03 0.99 0.89 0.42 0.89 0.42
Right 0.59 0.63 0.53 0.59 0.77 0.60

Parietal
Left 1.50 0.24 0.26 0.77 1.19 0.32
Right 0.63 0.60 1.35 0.27 1.39 0.23

Occipital 0.52 0.67 0.52 0.60 1.92 0.09
Relative powerc

Prefrontal 0.13 0.94 0.73 0.49 0.69 0.65
Central 0.30 0.82 1.47 0.24 1.04 0.40
Temporal

Left 0.09 0.97 0.03 0.97 0.51 0.80
Right 0.45 0.72 0.58 0.57 0.59 0.74

Parietal
Left 0.17 0.92 0.51 0.60 0.81 0.57
Right 0.15 0.93 0.80 0.45 0.44 0.60

Occipital 0.27 0.85 0.89 0.42 0.78 0.59
Absolute powerd

Prefrontal 0.06 0.98 1.18 0.32 0.80 0.53
Central 0.20 0.90 1.06 0.36 1.26 0.29
Temporal

Left 0.82 0.49 3.31 0.05 1.26 0.28
Right 0.48 0.69 1.57 0.22 1.38 0.23

Parietal
Left 0.28 0.84 3.05 0.06 1.78 0.11
Right 0.50 0.69 1.21 0.12 1.15 0.34

Occipital 1.24 0.31 2.46 0.10 1.87 0.10
a Effect refers to the source of variance between groups (response or nonresponse to either medication or placebo), variance within groups

(time: baseline or week 8), and the interaction of response and time.
b Calculated by using a three-step algorithm that normalizes power across both electrode sites and frequency bands.
c The intensity of energy in a frequency band in microvolts squared.
d The percentage of the total energy from all bands concentrated in a single band.
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The current results are consistent with previous stud-

ies that found differences in brain function between pla-

cebo responders and medication responders. A meta-

analysis suggested that nonsuppressors on the dexa-

methasone suppression test were less likely to respond to

placebo (30). One study recently examined brain chemis-

try by using magnetic resonance spectroscopy in sub-

jects showing either the placebo or true-drug patterns of

response (as defined by Quitkin and colleagues) during

fluoxetine treatment (31). This study found that subjects

with the placebo pattern showed a decrease in the cho-

line-creatine ratio in the basal ganglia over time, while

those with the true-drug pattern showed an increase in
this ratio.

The finding of brain functional changes during “effec-
tive” placebo treatment, which are distinct from those as-

sociated with effective medication treatment, cast doubt
on two commonly held beliefs about placebo treatment.

First, administration of an inert pill (in the setting of a re-

search study) appears to be an active treatment, rather
than the no-treatment comparison it has been thought to

provide. Brain physiology was significantly altered in the
placebo responder group, not only in comparison to this

group’s baseline state, but also in comparison to medica-

FIGURE 3. Change in Quantitative EEG Cordance From Baseline to Weeks 2, 4, and 8 in Responders and Nonresponders to
Antidepressant Medication and to Placeboa

a Cordance maps showing the head as viewed from above, with the prefrontal regions at the top of each map. Yellow indicates no change,
green-blue indicates a decrease from baseline, and orange-red indicates an increase.
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tion responder, medication nonresponder, and placebo
nonresponder groups.

Second, these results suggest that a placebo response is
not functionally equivalent to an active drug response.
Brain physiology in placebo responders was altered in a
different manner than in the medication responders. Pla-
cebo responders showed a change in prefrontal cordance
that differed both in direction and in time course from the
change in the medication responders. This qualitative dif-
ference casts in a new light the assertion that 50%–75% of
antidepressant drug effect consists of a placebo effect (2),
since symptom improvement was not associated with a
similar physiologic alteration in the medication responder
and placebo responder groups. It is important to note,
however, that these data do not prove a causal link be-
tween brain functional changes and the therapeutic effect
of either medication or placebo. Further studies examin-
ing brain function in other conditions, including both no-

treatment and psychotherapy conditions, would be neces-
sary to elucidate the degree and type of functional change
that may be uniquely associated with medication and
placebo.

The current results indicate the value of studies moni-
toring brain function in placebo-treated patients, since
such studies may reveal novel physiologic mechanisms
underlying symptom improvement. One recent meta-an-
alytic study, which disputed the significance of the pla-
cebo response, concluded that “it is difficult to distinguish
between reporting bias and a true effect of placebo on
subjective outcomes” (32). Brain functional measures may
in fact provide a valuable physiologic evaluation of the na-
ture and significance of apparent placebo responses. True
placebo responses may be these that are associated with
singular changes in prefrontal function.

Since placebo and active medication may have distinct
mechanisms of action, it would be important to deter-
mine if any outcome differences are associated with these
different mechanisms. Future studies that use brain func-
tional measures should characterize multiple dimensions
of the nature of improvement in placebo-treated patients,
including longer-term follow-up of mood symptoms and
other dimensions of improvement (e.g., quality of life and
functional status measures). The results of this study, if
replicated, suggest a role for cordance or other brain func-
tional measurements in effectiveness studies of prospec-
tive antidepressant agents. Future studies using func-
tional imaging may help both to distinguish the effects of
antidepressant medication from those of placebo and to
elucidate the mechanisms through which placebo treat-
ment ameliorates depressive symptoms.
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