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edication adherence is a major factor influenc-
ing relapse in patients with schizophrenia and
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Background: This prospective study measured
adherence to conventional and atypical antipsychotics
after hospital discharge in patients with a diagnosis of
schizophrenia and schizoaffective disorder. We exam-
ined the interaction of several predictors such as gen-
der, severity of illness, attitudes toward medications,
side effects, and dose frequency.

Method: The sample consisted of consecutive
randomized and nonrandomized patients who were
discharged from an inpatient unit with a DSM-IV
diagnosis of schizophrenia or schizoaffective disorder
between December 1995 and July 1999. All patients
were taking oral antipsychotics and consented to the
use of an electronic adherence monitor at discharge.
Medications were prescribed by usual care providers,
and medication adherence was followed weekly for 3
months. The outcome measure was the medication
adherence rate registered in the electronic monitors.

Results: We found no significant difference in
adherence between the combined groups of atypical
and conventional antipsychotics. Individual medica-
tion analysis found better medication adherence
with olanzapine in comparison with risperidone
and conventional antipsychotics, but the difference
disappeared in the final model controlling for dose
frequency. Dose frequency, gender, and akathisia
predicted adherence.

Conclusions: Olanzapine initially appeared to be
associated with an adherence advantage over risperi-
done and conventional antipsychotics, but the appar-
ent advantage may have been due to a usual care dose
frequency practice that associated olanzapine more
often with  once-daily dosing. This study suggests
that dose frequency is an important predictor of
medication adherence. An important caveat is that
these results apply only to short-term adherence.
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M
schizoaffective disorder.1 Side effects with conventional
neuroleptics have been described as an important reason
for nonadherence to medications.2,3 The introduction of
atypical antipsychotics with fewer extrapyramidal side
effects offered a strong theoretical rationale supporting
the promise of better adherence with those medications
than with conventional neuroleptics.4,5

Several methods have been used to evaluate treatment
adherence: subjective report, questionnaires, pill counts,
clinician reports, pharmacy records, and electronic moni-
toring. All of these methods have their limitations. During
the pilot phase of the present study, we found that elec-
tronic monitoring devices could feasibly be used to esti-
mate compliance with medication regimens in patients
with severe schizophrenic disorders.6

The purpose of this study was to obtain prospectively,
via an electronic monitor, the medication adherence rates
of patients taking conventional and atypical antipsy-
chotics after discharge from an inpatient hospitalization
due to relapse. Relapse was presumably due to noncom-
pliance with medications. We measured other potential
baseline predictors of adherence: age, gender, ethnicity,
level of symptoms, antipsychotic equivalent doses, dose
frequency, support from family and friends, level of func-
tioning, and side effects. We focused our attention on the
first 3 months after hospital discharge because patients
adjusting to the transition between inpatient and outpa-
tient care are at highest risk for relapse and nonadherence
to medications during that period.

METHOD

The study sample consisted of consecutive patients
who were discharged from an inpatient unit with a
DSM-IV diagnosis of schizophrenia or schizoaffective
disorder between December 1995 and July 1999 and who
consented to the use of an electronic adherence monitor.
The first patients enrolled in the study participated in an
initial randomized pilot phase from December 1995 to
September 1996 when risperidone was the only marketed
atypical antipsychotic other than clozapine. Data from
these patients on feasibility of using an electronic adher-
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ence monitor in this population were reported previously.6

The subsequent randomized phase enrolled patients be-
tween November 1997 and July 1999. If patients did not
consent to randomization, we permitted them to partici-
pate in the adherence study after the pilot phase, provided
they consented to monitoring. The study was approved by
the Institutional Review Board. All participating subjects
provided informed consent.

The inclusion criteria were DSM-IV diagnosis of
schizophrenia or schizoaffective disorder, hospitalization
in a community mental health center for psychotic re-
lapse, voluntary consent, and currently taking oral anti-
psychotic medication. Patients were excluded if they were
supervised to take medications, were taking more than
one antipsychotic, were taking a long-acting depot in-
jectable antipsychotic, or were taking clozapine. Patients
taking clozapine were excluded because of the possible
effects on compliance of the required weekly visits and
blood draws. The usual care physicians chose the medica-
tion doses and frequency. The dose equivalents selected in
these analyses for risperidone and olanzapine were 1 and
4 mg per 100 mg/chlorpromazine, respectively.4

Data Collection
After consent was obtained, a baseline battery of

tests was completed shortly before patients were dis-
charged from the inpatient unit. Baseline instruments
assessed demographics, diagnosis, severity of illness,
side effects, and attitude toward medications. The instru-
ments used included the Structured Clinical Interview
for DSM-III-R,7 the Global Assessment Scale (GAS),8 the
Positive and Negative Syndrome Scale (PANSS),9 the
Rating of Medication Influences (ROMI),10 the Yale
Extrapyramidal Symptom Scale (YESS),11 the Yale
Extrapyramidal Symptom Scale Atypical (YESSA) (C.
Mazure, Ph.D., oral and written communication, Jan.
1996), the Barnes Akathisia Scale (BAS),12 the Simpson-
Angus Scale (Simpson-Angus),13 and the Abnormal
Involuntary Movement Scale (AIMS).14

At discharge, patients were given antipsychotic medi-
cation in a bottle with an electronic monitor cap, the
Medication Event Monitoring System (MEMS) (Aprex
Corp., Freemont, Calif.). This cap is capable of register-
ing the number of pill bottle openings with date and time
of each opening. Patients were asked to return for weekly
study visits for the next 3 months. At each visit, data were
downloaded from the MEMS cap. A small fee was offered
to the patients for each follow-up visit.

Data Analysis
The dependent variable was MEMS percent adher-

ence. The medication adherence rate was calculated as the
number of bottle openings over the number of prescribed
openings in the 3-month time period. To obtain a more ac-
curate count, we looked at the printout calendar of bottle

openings with the subjects at each follow-up visit. We
used a questionnaire to check for extra openings, e.g., by
mistake or pharmacy, or lack of openings for valid rea-
sons, e.g., took pills away for the weekend. These open-
ings were added or subtracted to the final number of open-
ings for the final calculation of adherence.

We conducted 2 parallel analyses. For our primary
analysis, we assumed that adherence was zero if MEMS
data were missing for any reason. We chose this assump-
tion for our primary analysis because it made the most
conservative assumption about missing data. For our
secondary analysis, we assumed that mean adherence dur-
ing a period of missing data was the same as during the
time of measurement. In the secondary analysis, patients
with completely missing data were omitted.

Preliminary univariate analyses were used to test the
association between the type of antipsychotic medication
and percentage adherence. We also used univariate analy-
ses to determine correlations between medication adher-
ence and other variables such as gender, attitudes toward
medication, severity of psychosis, random versus nonran-
dom design, and dose frequency. We planned to include
correlations that were trend significant to a multiple
regression model testing the predictive value of type of
medication on medication adherence to identify mediat-
ing or proxy effects.15

RESULTS

Description of the Sample and Baseline Measures
Table 1 shows the distribution of the sample by phase

and medication type. The sample consisted of 50 subjects:
68% were randomized and 32% were not randomized.
Subjects were 44% white, 48% African American, and
8% other. Diagnoses included 43% with schizophrenia
and 57% with schizoaffective disorder. Sixty-six percent
of patients were taking atypical medications and 34%
were taking conventional medications. Table 2 shows
baseline measures by medication group. The mean ± SD
chlorpromazine equivalent dose for the antipsychotics
prescribed was 603 ± 323 mg. There were no significant
differences between the conventional and atypical groups
on any of the baseline measures.

Dose frequency for the different antipsychotics, deter-
mined by the usual care doctors, is shown in Table 3.
Table 3 also shows mean ± SD MEMS percent adherence
broken down by medication and prescribed dose fre-
quency. Once-daily dosing was prescribed less frequently
for risperidone (14%) and conventional antipsychotics
(6%) than for olanzapine (78%, χ2 = 17.9, p < .001). Ad-
herence was significantly higher for once-daily dosing
(p = .001). Only 2 risperidone patients and 1 conventional
patient received dosing once daily. Mean compliance was
quite low (17%) in the 4 olanzapine patients dosed twice
daily. Also, adherence was higher in a single patient pre-
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scribed a conventional antipsychotic once a day, and pa-
tients prescribed risperidone twice a day were somewhat
adherent.

Primary Analysis: Medication Adherence
We were able to obtain MEMS percent adherence

data on 55% of patient days after hospital discharge.
The primary analysis assumed a compliance of zero for
missing data. The overall MEMS percent adherence aver-
aged 37.5% ± 36.0% over the 3 months after discharge.
The mean adherence to conventional antipsychotics was
29.6% ± 29.0% and to atypicals was 41.6% ± 38.9%. This
difference was not significant. To investigate possible dif-
ferences among atypical antipsychotics, the medication
type variable was redefined as conventional versus risper-
idone versus olanzapine with types coded as 0, 1, and 2,
respectively. These analyses required that the 1 quetiapine
patient be excluded.

Univariate analysis. The omnibus comparison of the 3
groups was statistically significant (F = 5.1, p = .01).
Pairwise comparisons revealed that compliance with
olanzapine (58.0% ± 40.2%, N = 18) was significantly
higher than with conventionals (29.6% ± 29.0%, N = 17,
p = .039). Compliance with risperidone (23.5% ± 27.5%,
N = 14) in comparison with olanzapine was significant
(p = .015) but versus conventionals was not significant.

In the primary analysis, other significant univariate
predictors of adherence were random versus nonrandom

assignment (r = –.349, p = .013), dose frequency (r =
–.482, p = .000), female gender (r = .411, p = .003), YESS
scores (r = –.286, p = .049), and BAS scores (r = –.319,
p = .027). Age and PANSS, GAS, ROMI side effects,
YESSA, AIMS, and Simpson-Angus scores were not sig-
nificantly associated with adherence.

Multivariate analysis. Multivariate analyses are shown
in Table 4. The effect of olanzapine versus risperidone ver-
sus conventional was not independent from other signifi-
cant univariate predictors. Gender and dose frequency re-
mained significant but random versus nonrandom and the
BAS did not.

The main reason that olanzapine versus risperidone ver-
sus conventional lost significance in the multivariate
model was that the multivariate model corrected for the
confounding correlation between dose frequency and
medication type shown in Table 3. Exploratory analyses
revealed that olanzapine versus risperidone versus conven-
tional medication type was always significantly associated
with adherence when dose frequency was removed from
the model (p = .017); conversely, olanzapine versus risper-
idone versus conventional medication type was never sig-
nificantly associated with adherence when dose frequency
was included in the model. A second reason that olanza-
pine versus risperidone versus conventional lost signifi-
cance in the multivariate model was that nonrandomized
patients were more often prescribed olanzapine (Table 1)
and the univariate advantage of olanzapine was stronger in
the nonrandomized olanzapine patients (Figure 1).

The BAS lost significance in the multivariate analysis
because random versus nonrandom assignment was sig-
nificantly correlated with the BAS. When we ran explor-
atory models excluding random versus nonrandom, the
BAS was significant (p = .027).

Secondary Analysis: Medication Adherence
The secondary analysis assumed that mean adherence

during a period of missing data was the same as during
the time of measurement. The overall MEMS percent ad-
herence averaged 47.0% ± 38.3% over the 3 months after
discharge. The mean adherence to conventional anti-
psychotics was 35.8% ± 32.0% and to atypicals was
52.7% ± 40.4%. Again, to investigate possible differences
among atypicals, the medication type variable was rede-
fined as conventional versus risperidone versus olanzapine
with types coded as 0, 1, and 2, respectively. The 1 quetia-
pine patient was excluded.

Table 1. Description of Sample and Distribution by Medication Assignment

Enrollment Conventional Atypical (N = 33) Total
Study Phase Dates (N = 17) Risperidone Olanzapine Quetiapine (N = 50)
Randomized pilot 12/95–9/96 6 7 NA … 13
Randomized 11/97–6/99 8 5 7 1 21
Nonrandomized 11/97–6/99 3 2 11 … 16

Table 2. Univariate Analysis of Baseline Patient Measures by
Medication Typea

Conventional Atypical Total
Variables N = 17 N = 33 N = 50
Gender, women, N (%) 5 (26.3) 8 (27.6) 13 (27.1)
Age, y 33.3 ± 10 34.5 ± 8.9 34.1 ± 9.2
PANSS score 89.5 ± 15.6 87.3 ± 17.1 88.1 ± 16.5
GAS score 31.3 ± 6.5 28.8 ± 8.7 29.6 ± 8.0
ROMI side effects score 2.3 ± 0.9 1.8 ± 1.2 1.9 ± 1.1
YESS score 3.9 ± 3.5 4.4 ± 2.8 4.2 ± 3.0
YESSA score 23.6 ± 8.2 24.5 ± 5.2 24.2 ± 6.3
Simpson-Angus score 2.4 ± 2.8 2.8 ± 2.6 2.7 ± 2.7
AIMS score 0.9 ± 2.3 0.9 ± 1.4 0.9 ± 1.7
BAS score 0.8 ± 1.1 0.8 ± 1.1 0.8 ± 1.1
aThere were no significant differences between the groups. All values

except gender are mean ± SD.
Abbreviations: AIMS = Abnormal Involuntary Movement Scale,

BAS = Barnes Akathisia Scale, GAS = Global Assessment Scale,
PANSS = Positive and Negative Syndrome Scale, ROMI = Rating of
Medication Influences, Simpson-Angus = Simpson-Angus Scale,
YESS = Yale Extrapyramidal Symptom Scale, YESSA = Yale
Extrapyramidal Symptom Scale Atypical.
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Table 3. Mean ± SD MEMS Percent Adherence of Patients (N) by Medication Type
and Dose Frequency

q.d. b.i.d. t.i.d. Total
Medication MEMS % N MEMS % N MEMS % N MEMS % N
Risperidone 0 ± 0 2 27 ± 28 12 … … 24 ± 28 14
Olanzapine 70 ± 34 14 17 ± 33 4 … … 58 ± 40 18
Conventional 78 1 27 ± 28 14 22 ± 30 2 30 ± 29 17
Total 62 ± 39 17 26 ± 28 30 22 ± 30 2 38 ± 36 49
Abbreviation: MEMS = Medication Event Monitoring System.

Univariate analysis. The omnibus comparison of the
3 groups was statistically significant (F = 2.7, p = .07).
Pairwise comparisons revealed that compliance with
olanzapine (80.3% ± 18.7%, N = 13) was significantly
higher than with conventionals (33.5% ± 28.6%, N = 15,
p < .001). Compliance with risperidone (30.0% ± 27.8%,
N = 11) in comparison with olanzapine was significant
(p = .021) and versus conventionals was not significant.

In the secondary analysis, other significant univariate
predictors of adherence included dose frequency (r =
–.396, p < .004) and female gender (r = –.377, p = .007).
Age and PANSS, GAS, ROMI side effects, YESS,
YESSA, AIMS, Simpson-Angus, and BAS scores were
not significantly associated with adherence.

Multivariate analysis. Again, as in the primary analy-
sis, the effect of olanzapine versus risperidone versus con-
ventional was not independent from other significant
univariate predictors. In the final model, only gender (fe-
male) remained significant.

DISCUSSION

The principal finding of this study was that less fre-
quent daily dosing at hospital discharge was associated
with better subsequent outpatient medication adherence
over the short-term. Olanzapine initially appeared to be
associated with higher adherence compared with risperi-
done and conventional antipsychotics, but multivariate
analysis revealed that better adherence with olanzapine
was not an independent effect; rather, better adherence ap-
peared to be mediated by the frequent once-daily prescrip-
tion of olanzapine. Another important finding was that fe-
male gender was independently associated with better
adherence. Consent versus nonconsent to randomization

had no effect on medication adherence. The duration of
the study was too brief to determine whether longer-term
adverse events such as weight gain16 affected adherence.

Strengths
This study had several strengths. Some methodologi-

cal strengths were related to the method of measuring
adherence and methods of analyzing it. The MEMS cap
provided an objective and quantitative method of mea-
surement. We analyzed medication adherence 2 ways in
order to determine whether missing data had an important
influence on our results. The fact that we obtained similar
results in both analyses increases confidence in the valid-
ity of the findings.

There are other strengths of the study as well. We stud-
ied adherence in a severely ill group of patients in whom
adherence is an important clinical issue. The study re-
flects outcomes obtained by usual care prescribers, and,
therefore, the results may be applicable to clinical prac-
tice. Another strength of the study is that most patients
were chosen at random to receive atypical versus conven-
tional antipsychotics, thus minimizing any assignment
bias that could have affected adherence.

Limitations
The small sample size, the highly selected sample, the

length of the study period, the usual care dose frequency
practices, the choice of method to measure adherence, the
fact that some data were missing, and the antipsychotic
dose equivalents affected the results of this study.

Table 4. Primary Multivariate Regression Analysis on
Prediction of Adherencea

Predictors B t p (2-tailed)
Conventional/risperidone/olanzapine –0.504 –0.077 .939
Randomized vs. nonrandomized –7.34 –0.732 .469
Gender –30.15 –3.37 .002
Dose frequency –29.60 –3.1 .004
Barnes Akathisia Scale –5.96 –1.48 .147
aDependent variable = mean MEMS % adherence.
Abbreviation: MEMS = Medication Event Monitoring System.

Figure 1. Adherence by Medication Type and Study Phase
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Sample. The sample size was ultimately small. In par-
ticular, sample sizes were very low for some medication
subsamples broken down by prescribed dose frequency.
Several factors affected the sample size. Some patients
were discharged before they could give informed consent
for a research study. This loss of potential subjects was a
consequence of the increasingly short-term length of stay
in an inpatient unit. Some patients were discharged to
supervised medication administration arrangements, pre-
cluding them from participating in the study. If subjects
were supervised, we could not measure their adherence.
Some patients were prescribed depot medications and
thus were lost to a study of adherence to oral medications.
Other patients were reluctant to participate in random
assignment. All of these factors taken together led to a
highly selected sample.

To maximize sample size, we allowed patients to en-
roll in the study who had not been randomized to medica-
tion assignment. This nonrandomized group seems to
have captured subjects who were interested in a particular
newer atypical medication. Permitting nonrandomized
patients to participate did not seem to alter the findings.
Randomized versus nonrandomized participation was not
a significant predictor of adherence (Table 4).

Length of study period and usual care dosing prac-
tices. There were 2 important consequences of the study
extending over a period of 31/2 years. First, 2 new atypical
antipsychotics were introduced: olanzapine and quetia-
pine, although we were not able to include quetiapine sub-
jects in the analysis, as this medication was introduced to-
ward the end of our recruitment period and only 1 subject
was prescribed the drug at that time. A consequence of the
introduction of a new medication was that many patients
and prescribers were infused with a great deal of hope,
and some patients then refused to be randomized because
they did not want to miss the chance to try the newly in-
troduced medicine. Our results are consistent with this
interpretation. The group of patients who refused ran-
domization mostly chose to take olanzapine (11 of 16,
Table 1).

A second consequence of the study duration was the
change in risperidone prescribing guidelines. The natural-
istic design did not permit controlling prescribers’ behav-
ior or their conformity to dosing frequency guidelines.
Risperidone was labeled for b.i.d. dosing until October
17, 1997, approximately midway during our study. After
the labeling change, most of the patients taking risperi-
done, except for 2, continued to take twice-daily doses.
Despite the possibilities, measured adherence was fairly
low. Usual care prescribers generally continued to use the
old labeling for reasons that are unknown. A further con-
sequence of not controlling practice was that dosing fre-
quency practices differed across medications, complicat-
ing the determination of medication effects on adherence.
There was no cause/effect between dose and later date of

enrollment, nor was there a cause/effect between dose fre-
quency and later date of enrollment.

Adherence method. We must take into consideration
the limitations of medication adherence studies in seri-
ously ill subjects. There is no perfect way to measure
adherence. Although the MEMS method provides a quan-
titative and objective measurement of adherence, it is pos-
sible that using the MEMS could artificially inflate adher-
ence. In general, when subjects know their adherence
is being monitored they often either improve their actual
adherence or employ deceptive strategies to appear more
adherent.17 In this study, we may have further inflated ad-
herence by offering all participants a small fee to encour-
age cap return. Similarly, to enhance data capture, we
asked that all participants return for weekly visits, and
this practice also could have inflated adherence. Taking
into consideration all of the limitations of the adherence
measure, we emphasize that all participating subjects
were followed by weekly MEMS and were paid.

Adherence rates. An initial look at the adherence rates
gave an advantage to olanzapine, but when we controlled
for dose frequency, the rates were no different between
the medications. We cannot conclude that olanzapine
had better adherence than the other medication groups.
Another factor that might have affected risperidone ad-
herence was the risperidone dose used by the usual care
prescribers. During the study period, risperidone was pre-
scribed at higher doses than is used currently, perhaps
producing more side effects than with lower, still effec-
tive, doses.

Missing data. We were unable to record 45% of the
planned MEMS adherence data. Previously, we described
difficulties obtaining complete data on medication adher-
ence in these severely ill patients.6 The 45% missing data
occurred despite the fee to encourage cap return and the
weekly visits.

Antipsychotic dose equivalents. The equivalent doses
chosen in these analyses for risperidone and olanzapine
were 1 and 4 mg per 100 mg/chlorpromazine. There is
controversy around equivalent doses for atypicals, with
estimates for risperidone ranging from 1 to 1.5 mg/100
mg chlorpromazine and estimates for olanzapine ranging
from 4 to 5 mg/100 mg chlorpromazine.4 It may be pos-
sible that the risperidone doses at the time of the study
were too high, and that if the patients had received lower
doses, adherence might have been better.

Comparisons With Previous Studies
Medication type. Our finding that medication type was

not associated with adherence is consistent with 2 of
3 previous reports comparing adherence between atyp-
icals and conventionals.18–20 A retrospective study of out-
patient Veteran’s Affairs pharmacy records showed a
significantly better rate of adherence for atypicals in com-
parison with conventionals.18 The atypicals studied with
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this method were risperidone (N = 80), olanzapine
(N = 63), and quetiapine (N = 28, nonrandomized). At
6 months, patients receiving atypical antipsychotics
appeared to miss 12.2% of prescribed doses compared
with 22.9% for patients receiving conventionals. There
were no significant differences among patients receiving
atypicals. Unlike the present study, the possible effect of
dose frequency was not controlled.

The second study compared adherence between cloza-
pine (N = 205) and haloperidol (N = 210) during a ran-
domized double-blind clinical trial.19 Dosing frequency
was not described; however, since the trial was double-
blind, it may be presumed not to vary across medications.
Adherence was measured using the pill-count method.
Adherence was not significantly different between cloza-
pine and haloperidol.

A third report,20 a cross-sectional study of patients with
schizophrenia, asked retrospectively about treatment
prior to hospital admission in order to measure the subjec-
tive response to antipsychotics using the self-report Drug
Attitude Inventory (DAI). The DAI measure categorizes
compliance as adequate, irregular, or discontinuation. The
investigators found that a positive subjective response
was related to drug compliance but found no significant
differences in adherence between atypicals (clozapine
N = 10 and risperidone N = 16) and conventional antipsy-
chotics (N = 34). There was no correlation with the drug
dose used. Dosing frequency was not described.20

In the 1 study reporting a difference,18 patients receiv-
ing atypicals had been selected on the basis of previous
failure with conventional antipsychotics. It is possible
that this procedure could select a more adherent group.
This same study reporting a difference and 1 of the other
negative studies19 included patients randomized to treat-
ment. Each of the studies used different methods of adher-
ence measurement. Only 1 of the 3 studies presumably
controlled for any effects of dose frequency by its double-
blind design comparing clozapine versus haloperidol.19

The present study controlled for dose frequency by using
it as a covariate.

Dose frequency. Our finding that prescribed dose
frequency is an important predictor of adherence with
antipsychotic medications is consistent with several stud-
ies in other patient populations.22–24 The MEMS method
has been used to evaluate patients with epilepsy.24 In this
study, compliance rates were 87% with q.d. dosing, 81%
with b.i.d. dosing, 77% with t.i.d. dosing, and 39% with
q.i.d. dosing. Another MEMS study21 conducted with
hypertensive patients found that compliance improved
dramatically as prescribed dose frequency decreased. A
systematic review of studies of medication compliance
using the MEMS method across general medical and psy-
chiatric conditions has been conducted.22 This review
concluded that the number of prescribed doses per day
was inversely correlated with compliance. A recent meta-

analysis of comparative antihypertensive trials concluded
that q.d. dosing regimens were associated with higher
rates of adherence than multiple daily dosing regimens.23

Our results showing better compliance with decreased
dose frequency are not fully consistent because of the
extremely poor compliance in the risperidone patients
taking the medicine once daily. The sample (N = 2), how-
ever, was extremely small.

Gender. In our study, 27% of the subjects were female.
Female gender was a positive predictor of medication ad-
herence. In agreement with our findings, male gender was
a significant predictor of extreme noncompliance in Afro-
Caribbeans with a diagnosis of schizophrenia.25 Also in
agreement with our findings, adolescent and young adult
women taking human immunodeficiency virus medicines
showed better adherence than men.26 We could find no
other previous studies of gender influence on medication
adherence in schizophrenia. We found a report27 from
general medicine of predictors of medication adherence in
which gender was not associated with higher compliance,
which disagrees with our results. The study included pa-
tients receiving treatment for asthma, as well as renal, car-
diac, or oncology reasons.27

Further studies are needed to confirm these results and
then to explore why female patients might take a higher
proportion of their prescribed medication than males.
Such investigations could potentially suggest methods to
enhance adherence among male patients as well.

Implications
Medication type. Medication adherence was not sig-

nificantly different between atypical and conventional
antipsychotics in this small sample. There was an initial
suggestion that medication adherence was better for
olanzapine, but this possibility disappeared when we con-
trolled for dose frequency. These findings must be consid-
ered in the context of the study limitations: sample size,
changes in prescribing during study period, and lack of
control of prescribing practices. As discussed earlier, 2 of
the previous studies, none using an electronic monitor,
also found no difference in adherence between patients
taking atypicals and conventionals.19,20 The bulk of the
evidence so far does not substantiate claims that atypicals
improve adherence.

Dose frequency. Taken together with other studies, our
results support a clinical practice of prescribing antipsy-
chotics once daily when feasible. The present study
confirms that dose frequency is an important predictor of
medication adherence. Future studies comparing med-
ication adherence with different antipsychotics should
control for dose frequency. Since adherence is strongly
enhanced by once-daily dosing, it would be important to
investigate whether commonly prescribed antipsychotics
may be effectively prescribed once daily. When multiple
daily doses are used in inpatient treatment, particular
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efforts should be made to simplify treatment regimens at
discharge.

Drug names: chlorpromazine (Thorazine and others), clozapine
(Clozaril and others), haloperidol (Haldol and others), olanzapine
(Zyprexa), quetiapine (Seroquel), risperidone (Risperdal).
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