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epression is a serious illness that often requires
long-term treatment.1 In spite of the public health
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Background: A new formulation of enteric-
coated fluoxetine given once weekly could be a
useful option for the long-term treatment of de-
pression, but compliance to once-weekly fluoxe-
tine treatment has not been assessed.

Method: Patients were adults from the
United Kingdom who had responded to
fluoxetine treatment for a current episode of
depression (DSM-IV criteria). In the baseline
assessment phase, all patients (N = 117) were
continued on 20 mg of open-label fluoxetine once
daily for 4 weeks. In the follow-up phase, patients
(N = 109) were randomly assigned to once-
weekly or once-daily fluoxetine for 3 months.
Patient compliance was monitored by electronic
devices during both phases of the study.

Results: Compliance to once-weekly fluoxe-
tine treatment was higher than compliance to
once-daily fluoxetine (85.9% vs. 79.4%, respec-
tively).

Conclusion: Once-weekly fluoxetine treat-
ment allows for new flexibility for both the clini-
cian and the patient, and this study alleviates the
concern that patients will forget weekly doses.
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medications may be associated with objectionable side
effects, uncertainty about continued benefit, and fear of
the stigma of mental illness, reduced dosing frequency
may provide a unique strategy for improving compliance
with long-term treatment.

The measurement of patient compliance with pre-
scribed dosing regimens has been greatly enhanced by the
method of electronic medication event monitoring.8–13

Traditional compliance measurement methods such as pill
counts, patient self-report, and questionnaires afford pa-
tients the ability to easily self-censor evidence for missed
doses and to overestimate drug intake.13–16 In contrast,
electronically monitored dosing histories provide reliable
and precise information on the temporal patterns of dos-
ing and are currently regarded as the gold standard of
compliance measurement.11–13

Compliance in the present study was assessed using an
electronically monitored pill bottle that recorded each
opening and closing of the cap. The objective of the study
was to determine if compliance with a new dosing regi-
men of enteric-coated fluoxetine, 90 mg once weekly, was
different than compliance with the standard regimen of a
20-mg dose of fluoxetine once daily for up to 3 months of
continuation therapy. Although the once-weekly formula-
tion may be safe and efficacious,17 it is also imperative
that patients are able to adhere to such a dosing schedule.

METHOD

The study was a multicenter, open-label, randomized,
controlled clinical trial conducted at 18 primary care
centers in the United Kingdom. The study consisted of 2
phases: study period I, a 4-week period in which all pa-
tients received 20 mg of open-label fluoxetine once daily
to provide a baseline compliance estimate, and study pe-
riod II, a 12-week period during which patients were ran-
domly assigned to continue treatment with either 20 mg
of fluoxetine once daily or 90 mg of enteric-coated fluox-
etine once weekly.

Patients were eligible for enrollment if they were being
currently treated with 20 mg of fluoxetine once daily for a
nonpsychotic major depressive episode (DSM-IV crite-

D
burden presented by depression and the availability of
medications with well-demonstrated efficacy, many de-
pressed patients remain undertreated.2–7 One factor con-
tributing to undertreatment is nonadherence to the recom-
mended treatment regimen, including both missed doses
and early discontinuation of medication. Because con-
tinuous treatment requiring daily doses of antidepressant
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ria). The diagnosis was assessed by a review of the
patient’s clinical history prior to beginning the current an-
tidepressant treatment. The dose could have been titrated
from some other initial dose, but the patient must have
been successfully tolerating 20 mg once daily for at least 2
weeks prior to enrollment. Patients should have received
at least 6 weeks, but no more than 16 weeks, of treatment
with fluoxetine, and, in the judgment of the investigator
and the patient, the patient must have responded to treat-
ment. As an indicator of clinical benefit, the Montgomery-
Asberg Depression Rating Scale (MADRS) score had to
be ≤ 12 and Clinical Global Impressions-Severity of Ill-
ness scale (CGI-S) score had to be ≤ 2. Lastly, patients
must have been treated with an antidepressant for symp-
toms of depression on at least 1 other occasion. All pa-
tients signed informed consent before entering the study.
The study protocol was approved by 3 Medical Ethical
Committees covering the 18 study centers.

Compliance with the prescribed drug regimen was
measured using the eDEM system (electronic Drug Expo-
sure Monitor, AARDEX Ltd., Sion, Switzerland). This
system consists of a normal pill bottle fitted with a special
cap capable of recording time and date of each opening
and closing of the cap through integrated microcircuitry.
Patients randomly assigned to once-weekly fluoxetine re-
ceived the eDEM system in paper packaging containing
text on the importance of long-term treatment, space to
write in the intended dates of dosing, and stickers to use
an optional reminder system. Those patients randomly as-
signed to once-daily fluoxetine received the bottle and
eDEM cap without the paper packaging materials. To bal-
ance the guidance on compliance given during the trial,
investigators were provided with a set of oral instructions
to be given to all patients at the second visit of the trial,
when they were randomly assigned to continue on daily
dosing or switch to weekly dosing. The instructions were
as follows: “You will be taking Prozac on a [daily/weekly]
basis for the rest of the study. So that we will know how
well you are staying on schedule please tell me the [hour
(for daily)/hour and day of the week (for weekly)] that
you will be taking your capsule.” All patients were in-
structed by the investigator on the importance of taking
each capsule as prescribed and were aware of the monitor-
ing nature of the cap. However, the cap itself provided no
reminder to the patients as to when to take their medica-
tion. During the study, 2 eDEM caps were dispensed for
each patient: 1 for study period I and 1 for study period II.
The data from the 2 eDEM caps were downloaded to a
Windows-based software package, Compliance Software
System (version 2.1, AARDEX Ltd., Sion, Switzerland),
to merge the data and transform individual dosing histo-
ries into compliance summary variables.

Visits to the clinic were conducted at approximately
monthly intervals. The primary endpoint in this study was
compliance with the prescribed dosing regimen. The end-

point was calculated by coding each dose as adherent or
nonadherent (0/1) on the basis of whether the dose was
taken within the prescribed interdose interval ± 25%.
Thus, for patients randomly assigned to 20 mg of fluoxe-
tine once daily, an adherent dose was taken 1 day ± 6
hours after the previous dose. For patients randomly as-
signed to 90 mg of fluoxetine once weekly, an adherent
dose was taken 7 days (168 hours) ± 42 hours after the
previous dose. Percentage of compliant doses was calcu-
lated for each patient as the number of adherent doses di-
vided by the number of prescribed doses multiplied by
100. The percentages of compliant doses were averaged to
yield the overall compliance for each randomly assigned
group. At the first and last visits, the physician completed
the MADRS and CGI-S, and the patient completed the
Quality of Life in Depression Scale (QLDS)18 and a pa-
tient satisfaction survey (PSS).

Statistical analyses were based on the intention-to-
treat principle. In case of early discontinuation, the last-
observation-carried-forward (LOCF) principle was used.
The primary test of differences in compliance between
the 20 mg of fluoxetine once-daily and 90 mg of fluoxe-
tine once-weekly groups was an analysis of covariance
(ANCOVA) with baseline compliance during study period
I, treatment, investigator, and treatment-by-investigator in-
teraction terms as fixed effects. All analyses were per-
formed using SPSS 8.0 for Windows.

RESULTS

A total of 117 patients entered the 4-week, open-label
baseline assessment phase of compliance to 20 mg of fluox-
etine once daily (study period I). Eight patients (6.8%) dis-
continued during study period I. Five of these patients dis-
continued because of protocol violations: 1 patient became
pregnant by visit 1, 2 patients did not meet MADRS and
CGI-S entry criteria, 1 patient was not dispensed an eDEM
monitor with study period I medication, and 1 patient took
an excluded medication. One patient was discontinued by
the principal investigator because of a hospitalization un-
related to the study that would have interfered with the
patient’s ability to be in control of time of drug intake, 1
patient discontinued for unknown personal reasons, and 1
patient discontinued owing to an adverse event.

Of the 109 patients who completed study period I, all
were randomly assigned to the 12-week open-label con-
tinuation phase at visit 2 (study period II): 56 patients were
randomly assigned to 90 mg of fluoxetine once weekly and
53 patients to 20 mg of fluoxetine once daily. No statisti-
cally significant differences were found between the treat-
ment groups in age, gender, ethnic origin, or baseline dis-
ease characteristics (Table 1). Within the weekly dosing
group, 8 patients discontinued before the last visit: 6 be-
cause of lack of efficacy, 1 because of relapse, and 1 be-
cause of an adverse event (somnolence). Within the daily
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Table 1. Summary of Patient Characteristicsa

Study Period I Study Period II
20 mg Daily 90 mg Weekly 20 mg Daily

Variable (N = 117) (N = 56) (N = 53)
Age, y, 46 ± 13 46 ± 14 46 ± 11

mean ± SD
Female, N (%) 97 (83) 46 (82) 43 (81)
White, N (%) 117 (100) 56 (100) 53 (100)
CGI-S score, 1.75 ± 0.56 1.71 ± 0.46 1.68 ± 0.47

mean ± SD
MADRS score, 8.79 ± 4.12 8.32 ± 3.19 8.42 ± 3.15

 mean ± SD
aAbbreviations: CGI-S = Clinical Global Impressions-Severity of
Illness scale, MADRS = Montgomery-Asberg Depression Rating
Scale.

Table 2. Rate of Compliance to Fluoxetine, 20 mg Daily,
During Study Period I (%)a

All Patients All Randomized Patients
Summary Statistics (N = 114) (N = 108)
Mean ± SD 83.15 ± 23.29 86.29 ± 18.11
Minimum 0 0
First quartile 78.28 81.76
Median 91.84 92.31
Third quartile 100 100
Maximum 100 100
aCompliance reported as percentage of doses taken.

Table 3. Rate of Compliance (%) by Treatment Group,
Randomized Patients Only (Study Period II)a

90 mg Weekly 20 mg Daily
Summary Statistics (N = 56) (N = 53)
Mean ± SD 85.91 ± 21.43 79.42 ± 16.01
Minimum 0 38.46
First quartile 81.82 68.02
Median 81.76 83.13
Third quartile 100 94.91
Maximum 109.09 100
aSee footnote to Figure 1.

dosing group, 3 patients discontinued before the last visit:
2 because of lack of efficacy and 1 because of an adverse
event (decreased libido). The difference in number of dis-
continuations between the treatment groups for lack of ef-
ficacy was not statistically significant (p = .165).

Baseline compliance, as measured by the electronic
monitoring system, was 83% for all patients enrolled in
study period I and 86% for all patients who were ran-
domly assigned to continuation treatment in study period
II (Table 2). The histogram of compliance data (Figure 1)
shows that the data are sharply skewed toward higher
compliance. Compliance with the regimen of 20 mg of
fluoxetine once daily during study period I was virtually
identical between all enrolled patients and those who
went on to randomization.

Table 3 summarizes the average compliance to 90 mg
of fluoxetine once-weekly (85.9%) and 20 mg of fluoxe-
tine once-daily (79.4%) regimens during study period II.
Although the histogram (Figure 2) is again skewed to-
ward higher compliance, there are notable differences be-
tween the daily and the weekly treatment groups. In gen-

Figure 2. Mean Compliance by Treatment Group,
Randomized Patients Onlya
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aSee footnote to Figure 1.

Figure 1. Mean Compliance to Fluoxetine, 20 mg Dailya
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aCompliance reported as percentage of doses taken. The percentage of
compliant doses for an individual patient in either treatment group
may exceed 100% if the patient took several doses at the earlier end of
the adherence window. This pattern of early, but still adherent dosing,
if maintained over the course of the study, would result in more
adherent doses than the number of prescribed doses (eg, 90 mg once
weekly ingested every 6 days over 12 weeks would result in 14
adherent doses out of 12 prescribed doses, resulting in a compliance
rate of 117%).
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eral, compliance with the 90 mg of fluoxetine once-
weekly regimen was skewed further toward higher com-
pliance than was the 20 mg of fluoxetine once-daily regi-
men. This analysis was repeated, shortening the weekly
window to ± 24 hours, resulting in a compliance rate
for the once-weekly group of 80.0% ± 22.0%. From this
analysis, it is clear that only a small number of weekly
doses were coded as adherent because they occurred in the
outside edges of the a priori ± 42-hour window for weekly
adherence.

Comparison of mean compliance within treatment
groups before and after randomization (Table 4) shows that
in patients randomly assigned to 20 mg of fluoxetine once
daily, compliance declined significantly after randomiza-
tion (87.3% in study period I vs. 79.4% in study period II;
p < .001). In contrast, in patients randomly assigned to 90
mg of fluoxetine once weekly, compliance remained essen-
tially unchanged from baseline values (85.4% in study
period I vs. 87.5% in study period II; p = .541).

Table 5 displays the results of the ANCOVA model of
compliance during study period II adjusted for compliance
during study period I. The initial model included (1) com-
pliance during study period I, (2) treatment, (3) investiga-
tor, and (4) treatment-by-investigator interaction terms as
fixed effects. Since the investigator and interaction terms
were not statistically significant, a reduced model (compli-
ance during study period I and treatment) was constructed
in a backward stepwise fashion and is reported in Table 5.
After adjusting for compliance during study period I,
weekly compliance was 87.8% and daily compliance was
79.0%, a statistically significant difference (p = .006).

DISCUSSION

Patient compliance with the dosing regimen of any
medication is relevant to both efficacy and safety. Compli-
ance is a patient behavior that plays a permissive role in
the ultimate success or failure of any treatment, for it is a
necessary (although not, of course, sufficient) condition
for therapeutic success. Substantial underconsumption
of an effective drug, through missed doses or early dis-
continuation, can lead to reduced clinical effectiveness,
whereas substantial overconsumption can be expected to
exaggerate dose-dependent side effects and safety prob-

lems. Because compliance is a dynamic, complex con-
struct, involving not only the quantity of doses taken or
not taken but also the timing of doses taken, the goal of
any drug treatment is to achieve correspondence between
the patient’s real-life drug intake and the recommended
dosing regimen.

To maintain full recovery and prevent relapse, at least
4 to 9 months of maintenance treatment is recommended
following successful antidepressant therapy.19 Because
weekly dosing offers more flexibility in the dosing sched-
ule during maintenance treatment for depression, it may
prove to be a more convenient alternative for some pa-
tients. However, weekly dosing is a relatively uncommon
dosing regimen, and a natural concern of the prescribing
physician is the patient’s ability to comply with a weekly
regimen. Only a few other medications (e.g., alendronate,
methotrexate, some medications for malaria prophylaxis)
can be dosed in this way. Although it has been widely
shown that once-daily dosing improves compliance over
more frequent regimens,11,20–24 very little is known about
the impact of less-frequent-than-daily dosing on compli-
ance. In this study, compliance to a once-weekly regimen
of fluoxetine was no worse than compliance to a once-
daily regimen. Indeed, the overall pattern of compliance
was skewed further toward higher compliance for the
weekly dosing regimen, resulting in a much larger per-
centage of patients with compliance of greater than 90%
relative to the once-daily patients.

In accordance with observations from other studies of
compliance over time, compliance significantly declined
over time in those patients randomly assigned to continue
20 mg of fluoxetine once daily. Interestingly, this decline
was arrested in patients randomly assigned to switch to 90
mg of enteric-coated fluoxetine once weekly. Patients on
the once-weekly regimen did not experience a decrease in
compliance, but rather maintained their high level of com-
pliance throughout study period II.

A limitation of this study is that subject and investiga-
tor variables normally controlled by randomization and
double-blinded treatment were limited to control by ran-
dom assignment. The nature of the question being asked

Table 4. Comparison of Mean ± SD Compliance (%) Within
Treatment Groups Before and After Randomizationa

Study Period II
Randomized Study Period I (90 mg Weekly or
Group Assignment (20 mg Daily)  20 mg Daily) p Valueb

90 mg weeklyc 85.37 ± 22.09 87.47 ± 18.13 .541
20 mg dailyd 87.25 ± 12.89 79.42 ± 16.01 < .001
aCompliance reported as percentage of doses taken.
bPaired t test.
cN = 55.
dN = 53.

Table 5. Analysis of Covariance of Compliance (%) With
Baseline Compliance as a Covariatea

Least
Baseline Endpoint Squares

Treatment Mean SD Mean SD Mean SE p Value
90 mg weeklyb 85.37 22.09 87.47 18.13 87.79 2.16
20 mg dailyc 87.25 12.89 79.42 16.01 79.02 2.20 .006
aAnalyses of covariance with treatment as the independent term and
baseline compliance as the covariate; p value is for the test of equality
of 90 mg once weekly vs. 20 mg once daily after adjusting for
baseline compliance. Compliance reported as percentage of doses
taken.
bN = 55.
cN = 53.
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in this study did not permit blinding of treatment. In addi-
tion, one of our goals was to test compliance in a design
that included features intended for implementation in
clinical practice, such as the reminder packaging for the
weekly dosing. This format was created to generate rea-
sonable estimates of “real-life” outcomes. However, the
absence of blinding permits investigator and subject bias
regarding weekly treatment that could have influenced the
outcome of this trial. For example, patients assigned to
weekly treatment may have experienced a renewed level
of attention or commitment to treatment as a response to
the change in dosing schedule, which constituted a major
behavioral intervention. At the same time, educational
and reminder packaging materials were provided to those
patients assigned to the weekly treatment so the ultimate
effect on compliance in the weekly dosing group could
have been due to a combination of both the change in
dosing interval and packaging materials. Indeed, while
single-focus intervention programs have generally had
little impact on compliance, multiple-focus programs
have been able to improve compliance.25 Here, the unique
dosing regimen along with the accompanying packaging
with educational materials and reminders for weekly dos-
ing in essence provided a multiple-focus approach. If the
ultimate goal is to improve patient compliance with long-
term treatment, then such a combination of behavioral and
educational interventions may in fact be essential to
achieve compliance rates at least as high as those we ob-
served. At the same time, while these design features may
have contributed to higher compliance to the weekly regi-
men, it is also possible that random assignment may have
reduced the potential compliance in the weekly arm.
Compliance with antidepressant treatment has been re-
ported to be significantly higher among patients who ac-
tively choose their dosing regimen.26

CONCLUSION

Patients assigned to take the enteric-coated 90-mg
fluoxetine formulation once weekly were highly compli-
ant with the dosing regimen during the long-term treat-
ment of their depression. This new formulation of fluoxe-
tine and reminder packaging for weekly dosing could
allow the clinician greater flexibility in the continuation
treatment of depression. This study suggests that patients
will not be more likely to forget doses prescribed to be
taken weekly than those to be taken daily. More impor-
tantly, a once-weekly regimen could be a valued option
for many patients in that weekly dosing may be more con-
venient and less of an intrusion in daily activities. Enteric-
coated fluoxetine, 90 mg once weekly, would provide
such an alternative for long-term treatment of depression.

Drug names: alendronate (Fosamax), fluoxetine (Prozac), methotrexate
(Rheumatrex and others).
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