
1014 Am J Psychiatry 157:6, June 2000

Brief Report
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Objective: The authors used seven definitions of response in
panic disorder to compare patient-rated improvements in
quality of life between patients with panic disorder who re-
sponded to sertraline and those who responded to placebo.

Method: They combined and examined data from two mul-
ticenter, randomized, double-blind, parallel-group, flexible-
dose studies of panic disorder (N=302).

Results: Significant differences in quality of life between pa-
tients who responded to sertraline and those who responded
to placebo were apparent across all the definitions of clinical
response.

Conclusions: Patients who respond to placebo in panic dis-
order treatment studies may show symptom relief but may
not experience improvement in quality of life. Determina-
tions of quality of life should be included as components of
both standard clinical assessment and clinical treatment stud-
ies of patients with panic disorder.

(Am J Psychiatry 2000; 157:1014–1016)

Panic disorder treatment studies have traditionally used
change in the frequency of full-symptom panic attacks
as the primary outcome measure, but panic attacks are
merely one component of this syndrome, and reliance on
them as a sole measure does not fully represent clinical
improvement. Some studies (1) have reported that over
50% of placebo-treated patients were free of panic attacks
at the end of the trial. Stimulated by these obvious limita-
tions with this commonly accepted primary endpoint, the
National Institute of Mental Health convened a consensus
conference to standardize assessment for panic disorder
studies. A multidimensional battery that measures panic
attack frequency and intensity, anticipatory anxiety, pho-
bic avoidance, and overall functional impairment was rec-
ommended (2). The significance of this recommendation
was underscored by a study (3) demonstrating that pa-
tients treated with placebo who were free of panic attacks
had significantly higher levels of anticipatory anxiety,
phobic distress, and depression as well as greater func-
tional impairment than patients taking active medication
who were free of panic attacks.

The current investigation assesses potential differences
between patients with panic disorder who responded to
sertraline or to placebo by evaluating changes on a patient-
rated measure of quality of life. Response to treatment for
panic disorder was defined by using seven criteria sets of
varying degrees of rigor to assess the relationship between
clinical response and quality of life. On the basis of the
findings of Shear et al. (3), we hypothesized that patients
who responded to sertraline would not only demonstrate
improvement in clinical ratings of panic disorder severity
but also show significantly greater improvement in quality
of life than patients who responded to placebo.

Method

The analysis combines data from two multicenter, random-
ized, double-blind, parallel-group, 10-week, flexible-dose stud-
ies of sertraline compared with placebo in the treatment of panic
disorder (4–6). Three hundred fifty-one patients were randomly
assigned to treatment (173 to sertraline; 178 to placebo). The de-
tails of the study design can be found in the previously published
studies (4–6).

Frequency (number/week) of full panic attacks, as well as lim-
ited symptom attacks, were recorded in a diary completed daily
by each patient and converted into weekly ratings on the Modi-
fied Sheehan Panic and Anticipatory Anxiety Scale (7). Overall im-
provement was assessed by using the Clinical Global Impression
(CGI) severity of illness and improvement scales (8) administered
initially weekly and later biweekly during the 10-week treatment
period. Quality of life was assessed through use of a validated
measure of quality of life, the short form of the Quality of Life En-
joyment and Satisfaction Questionnaire (9), administered at
baseline and week 10 (or endpoint if treatment was discontinued
earlier).

An analysis of covariance based on the change from baseline in
the Quality of Life Enjoyment and Satisfaction Questionnaire
score as the dependent variable was executed for each response
criterion. The model included terms for baseline Quality of Life
Enjoyment and Satisfaction Questionnaire score as a covariate,
response (yes or no according to the definition of response),
study, treatment (sertraline or placebo), and a treatment-by-re-
sponse interaction. Patients who responded to sertraline were
contrasted with those who responded to placebo.

Results

There were no statistically significant differences be-
tween the sertraline and placebo responders on any base-
line demographic or clinical characteristic, including
Quality of Life Enjoyment and Satisfaction Questionnaire
scores. Of the patients randomly assigned to sertraline or
placebo groups, 147 of the 173 patients given sertraline
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and 155 of the 178 given placebo had at least one post-
baseline efficacy assessment and a Quality of Life Enjoy-
ment and Satisfaction Questionnaire rating at endpoint,
yielding a final group of 302 patients for analysis.

There were highly significant differences in the total
Quality of Life Enjoyment and Satisfaction Questionnaire
endpoint scores between sertraline and placebo respond-
ers across all seven definitions of response (Table 1). Ex-
amination of individual items on the Quality of Life Enjoy-
ment and Satisfaction Questionnaire revealed that the
effects were apparent across most aspects of quality of life.
No significant differences in Quality of Life Enjoyment and
Satisfaction Questionnaire scores were observed between
placebo and sertraline nonresponders for any of the defi-
nitions of response evaluated.

Discussion

To our knowledge, this is the first study to demonstrate
that improvement in a quality of life measure can distin-
guish true medication response from placebo response.
Improvement in quality of life statistically differentiated
sertraline and placebo responders on seven clinical re-
sponse criteria sets of varying rigor. These results imply
that placebo responders in panic treatment studies exhibit
symptom relief but not clinically meaningful improve-
ment in quality of life. This is clinically important because
improvement in quality of life is essential for successful
treatment and may affect compliance.

From a research perspective, the addition of improve-
ment in quality of life to the definition of treatment re-
sponse may enhance the discrimination of drug-placebo
differences. Without concurrent consideration of quality
of life benefits, the utility of new treatments for panic dis-
order may be underestimated. Our findings, taken to-
gether with data about functional impairment and dimin-
ished quality of life in patients with panic disorder (10, 11),
reinforce recommendations for inclusion of quality of life
assessment in panic disorder treatment studies and in
clinical practice (2).

Several limitations to our findings should be noted. The
Quality of Life Enjoyment and Satisfaction Questionnaire
is a self-report measure. Although the subjective sense of
quality of life is an important aspect of the concept, we
need to confirm our findings with independent assess-
ments of work and social functioning. The highly selected
nature of the patient cohort and the post hoc nature of the
analyses performed must also be acknowledged as limita-
tions of this study. Studies examining the generalizability
of these results a priori across a more heterogeneous
group of patients with panic disorder and comorbid psy-
chiatric and medical illnesses are needed.

In summary, in this study of patients with panic disor-
der, quality of life improved more for responders to medi-
cation than for placebo responders. This suggests that
increased attention to the assessment of the patients’ per-
ceptions of their quality of life may be warranted in both
clinical practice and treatment studies.
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Sertraline Responders Placebo Responders

Analysis of
Covarianceb

Total Quality of Life Score Total Quality of Life Score

Baseline Endpoint Baseline Endpoint

Definition of Response Na Mean SD Mean SD Na Mean SD Mean SD F (df=1, 296) p
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Improvement rating of 1 or 2 116 68.1 12.5 81.0 11.0 81 70.3 11.7 77.7 11.0 7.3 0.008

No panic attacks and CGI improvement rating 
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b F tests are from planned contrasts following analysis of covariance (ANCOVA) with baseline score as covariate. ANCOVAs included all patients

(N=302), both responders and nonresponders.
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Objective: The authors compared serotonin receptor bind-
ing in patients with schizophrenia and healthy comparison
subjects.

Method: They used positron emission tomography with
[18F]setoperone to examine six patients with schizophrenia

who had never been given neuroleptics and seven age-
matched subjects who did not have schizophrenia.

Results: A nondirected voxel-based analysis of the subjects’
entire search volume found that serotonin 2A binding poten-
tial in the frontal cortex index was significantly smaller (by
16.3%) in patients with schizophrenia than in healthy subjects.

Conclusions: The authors conclude that the decrease in se-
rotonin receptor densities previously reported in postmortem
studies of subjects with schizophrenia are present at the on-
set of the illness, before exposure to neuroleptics.

(Am J Psychiatry 2000; 157:1016–1018)

Some postmortem studies have reported reduced den-
sity of serotonin receptors in patients with schizophrenia
than in nonschizophrenic comparison subjects, but others
have failed to find any significant differences between sub-
jects with and without schizophrenia (1). Extrapolation of
postmortem data is limited because of possible changes in
receptor characteristics secondary to death, postmortem
delay, and tissue preparation. Furthermore, most autopsy
studies use brain tissues from older patients, who have had
a long course of illness and in some cases long treatment
periods. All of these factors may contribute to observed dif-
ferences between subjects with and without schizophrenia
in serotonin receptor density. In addition, decreases in se-
rotonin receptor density with aging have been reported in
both postmortem (2) and positron emission tomography
(PET) (3) studies. The observed decreases in schizophrenic
patients in postmortem studies may reflect an increased
rate of loss of serotonin receptors or a decreased number of
receptors throughout the course of illness.

Two in vivo studies of serotonin 2A (5-HT2A) binding po-
tential using a region of interest analysis (3, 4) have re-
ported no significant difference between subjects with and
without schizophrenia. In the absence of well-defined ana-
tomical or functional regions of interest, a voxel-based im-
age analysis is potentially more sensitive than a region of
interest approach. In this study, we used a voxel-based im-
age analysis to determine whether there were specific re-
gions in which patients with schizophrenia have reduced
5-HT2A receptor density compared with healthy subjects.

Method

This study was approved by the research ethics review board
at the University of British Columbia. All subjects signed written
consent forms before participating in this study. Six patients
with schizophrenia (five men and one woman) and seven
healthy aged-matched adults (four men and three women) be-
tween the age 18 and 28 were recruited into the study. The mean
age of the patients with schizophrenia was 21.5 years (range=18–


