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Objective: Pharmacy refill records were
used to compare medication adherence
in outpatient veterans receiving typical
versus atypical antipsychotic medications.

Method: Consecutive patients meeting
selection criteria and receiving prescrip-
tions for haloperidol (N=57), perphena-
zine (N=60), risperidone (N=80), olanza-
pine (N=63), and quetiapine (N=28) over
a 3-month period were identified from a
computerized database. The hospital pol-
icy at the time of this study required fail-
ure in trials of at least two typical antipsy-
chotics before initiation of an atypical
agent. Patients’ adherence with the anti-
psychotic regimen was calculated by ana-
lyzing refill records for up to 12 months.
The cumulative mean gap ratio (the num-
ber of days when medication was unavail-
able in relation to the total number of
days) and the compliant fill rate (the
number of prescription fills indicating ad-

herence in relation to the total number of
prescription fills) at 6 and 12 months were
calculated. 

Results: Adherence rates at 6 and 12
months were moderately higher in pa-
tients who received atypical antipsychot-
ics than in those who received typical
agents. Cumulative mean gap ratios were
23.2% for typical and 14.1% for atypical
antipsychotics at 12 months; thus, pa-
tients who received typical agents were
without medication for an average of 7
days per month, compared with 4 days
per month for those who received atypi-
cal agents. At 12 months, compliant fill
rates were 50.1% for typical and 54.9% for
atypical antipsychotics.

Conclusions: Interventions to improve
adherence are warranted even for pa-
tients who receive atypical antipsychotic
medications.

(Am J Psychiatry 2002; 159:103–108)

Effective treatment of psychosis involves the use of
antipsychotic medication. Yet, reported rates of nonad-
herence (noncompliance) to antipsychotics range from
20%–89%, with an average rate of approximately 50% (1,
2). In patients with schizophrenia, nonadherence to anti-
psychotic maintenance treatment leads to psychotic re-
lapse, rehospitalization, and more frequent clinic and
emergency room visits (3, 4). The consequences of nonad-
herence thus contribute significantly to schizophrenia’s
estimated annual cost of $33–$65 billion (5, 6).

The improved side effect profile of atypical antipsychot-
ics (i.e., lower incidences of extrapyramidal symptoms [7–
10] and tardive dyskinesia [11–12], compared with the inci-
dences for typical antipsychotics) has led investigators to
speculate that patients receiving these medications will
show greater adherence (13–15). We are aware, however, of
only a few published reports comparing typical and atypi-
cal antipsychotics in terms of medication adherence.
Rosenheck and colleagues (14) evaluated medication con-
tinuation and regimen adherence in 423 patients taking ha-
loperidol or clozapine as part of a double-blind, random-
ized trial. Although the patients who received clozapine
continued their medication significantly longer, the treat-
ment groups did not differ in the proportion of pills re-

turned each week (14). Olfson and colleagues (16) exam-
ined the effect of antipsychotic type on adherence 3 months
after 213 inpatients with schizophrenia or schizoaffective
disorder were discharged while receiving typical (84.5% of
patients) or atypical (14.5% of patients) antipsychotics.
Patients were considered nonadherent if they reported
stopping their antipsychotic for 1 week or more. A nonsig-
nificant trend toward increased adherence was reported
among patients with prescriptions for atypical antipsychot-
ics (16). Cabeza and colleagues (17) retrospectively studied
the relationship of adherence to antipsychotic type (typical
agent, clozapine, or risperidone) in 60 inpatients with
schizophrenia. Adherence over the past year was rated as
adequate or irregular. No significant association was found
between adherence and type of antipsychotic (17).

The purpose of the study reported here was to examine
adherence to medication regimens of typical versus atypi-
cal antipsychotics among Department of Veterans Affairs
(VA) outpatients with psychotic disorders. We selected
pharmacy refill records to measure adherence because di-
rect measurement of medication consumption in outpa-
tients was not feasible. All of the methods commonly used
to evaluate antipsychotic medication adherence in outpa-
tients have limitations (18). Although pharmacy records
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provide an indirect measure of adherence, their validity
for assessing adherence has been previously reported for
nonpsychiatric and psychiatric outpatients receiving
long-term pharmacotherapy (19).

We sought to test the hypothesis that patients with pre-
scriptions for atypical antipsychotics (i.e., risperidone,
olanzapine, or quetiapine) would be more adherent than
those with prescriptions for conventional neuroleptics
(i.e., haloperidol or perphenazine). We also examined the
association of certain patient and treatment-related fac-
tors with nonadherence. On the basis of the available liter-
ature (20–31), we hypothesized that higher daily doses of
antipsychotics and a larger number of adjuvant psycho-
tropic medications would be associated with higher rates
of nonadherence, but that age, gender, ethnicity, and diag-
nosis would not be associated with greater nonadherence.

Method

Patient Selection

This protocol was approved by the University of California, San
Diego, Human Subjects Committee. By using the VA San Diego
Healthcare System pharmacy computer database, we identified
more than 1,800 new-fill or refill prescriptions for haloperidol,
perphenazine, risperidone, olanzapine, and quetiapine within a
3-month time period. Haloperidol and perphenazine were cho-
sen for this study because they were two of the most commonly
prescribed typical antipsychotics in the VA San Diego Healthcare
System. Patients with a prescription for clozapine were not in-
cluded in this study because the VA San Diego Healthcare System
required patients who were taking clozapine to have weekly or bi-
weekly clinic visits to receive their medication, which would be
likely to result in a higher adherence rate for these patients. At the
time of the study, the hospital required that trials of at least two
typical antipsychotics must have failed before a trial with an atyp-
ical agent could be initiated. Only patients entering the VA San
Diego Healthcare System from an outside facility with a docu-
mented need for continued therapy with an atypical agent could
continue the medication without fulfilling this criterion. In our
study group, the large majority of patients who received an atypi-
cal agent had previous trials of two or more typical agents that
had failed. Only 8.2% of the patients (N=14 of 171) had transferred
to the VA San Diego Healthcare System while receiving an atypical
antipsychotic.

Within the 3-month time period, we labeled the most recent
prescription fill as the “index” fill. This initial group was trimmed
to 629 prescriptions for 629 unique patients by eliminating dupli-
cate prescriptions for individual patients and by excluding pa-
tients who received any combination of a typical plus an atypical
antipsychotic medication. To minimize the heterogeneity of the
patient pool, we further restricted the study group by applying the
following inclusion criteria: 1) a chart diagnosis of DSM-IV
schizophrenia, schizoaffective disorder, mood disorder with psy-
chotic features, or psychosis not otherwise specified and 2) a
minimum of two prescription fills within the 6 months before the
index fill, accounting for at least a 60-day supply of antipsychotic
medication. The diagnostic categories were chosen to represent
patients who received continuing antipsychotic therapy for psy-
chotic disorders. Patients were excluded if they received antipsy-
chotics for nonpsychotic mood disorders or behavioral distur-
bances secondary to dementia or other general medical
conditions. In addition, patients were excluded if their charts sug-
gested that they were receiving even part of their medical care

outside of the VA system. These selection criteria resulted in a
study group of 288 patients, including 57 who were receiving ha-
loperidol, 60 receiving perphenazine, 80 given risperidone, 63
given olanzapine, and 28 given quetiapine.

Data Collection

Demographic and relevant clinical information, including data
on age, gender, ethnicity, psychiatric diagnosis, and psychotropic
medications received, was collected. Data on prescriptions for
antidepressants, mood stabilizers, and sedative-hypnotics were
recorded for analysis of the use of adjuvant psychotropic medica-
tion. Data on prescriptions for medications to treat extrapyrami-
dal symptoms were also recorded.

Adherence to prescribed regimens was determined by examin-
ing computerized medication fill records for a 12-month period.
Refill assessments were carried out for up to 12 months beginning
with the “baseline study fill” (i.e., the medication fill that occurred
up to 6 months before the index fill). Adherence was computed
with two previously described methods: 1) the cumulative mean
gap ratio and 2) the compliant fill rate (19, 32).

The cumulative mean gap ratio for a specified time period
was calculated by dividing the number of days that medication
was unavailable for consumption (due to a delayed refill) by the
total number of days during the time period (19, 32). The com-
pliant fill rate for a specified time period represents the propor-
tion of total fills that are adherent, i.e., filled at the appropriate
time interval. Adherence was assessed by comparing the num-
ber of days when the antipsychotic was available for consump-
tion (i.e., day supply) to the number of calendar days between
fills. Fills obtained within a period equivalent to 20%–120% of
the period covered by the previous prescription were considered
adherent (19, 32). A compliant fill rate was determined for each
patient on the basis of the assessable fills during the 12 months
of observation. However, if a change in therapy, e.g., a dose
change or a change to a new medication, required a new pre-
scription to be filled before the end of the period covered by a
previous prescription, the premature fill was deemed adherent.
Thus, while the compliant fill rate was based on a series of di-
chotomous assessments of adherence, the cumulative mean
gap ratio provided a continuous assessment that detected the
magnitude of gaps in therapy and constituted a more clinically
meaningful measure. The following are the formulae used in our
refill record calculations:

Cumulative Mean Gap Ratio=([Total Number of Days in the
Study Period – Total Number of Days that Medication was Avail-
able]/Total Number of Days in the Study Period) × 100

Compliant Fill Rate=(Number of Adherent Fills/Total Number
of Fills) × 100

Data Analysis

Independent samples t tests were used to compare the mean
age, number of adjuvant psychotropic medications, compliant fill
rate, and cumulative mean gap ratio for patients receiving typical
antipsychotics (haloperidol and perphenazine) versus those re-
ceiving atypical agents (risperidone, olanzapine, and quetiapine).
If significant differences between the typical and atypical antipsy-
chotic groups were found, one-way analysis of variance with
Scheffé’s post hoc tests was used to compare data for specific typ-
ical and atypical medications. Chi-square analysis was used to
compare data on diagnoses, ethnicity, and gender between
groups. Yates’s corrections were employed for all two-by-two chi-
square tests. To address our secondary study questions about the
association of patient-related factors with nonadherence, Pear-
son product-moment correlation was used to examine the rela-
tionship between cumulative mean gap ratio data and age, daily
dose of medication, and number of adjuvant psychotropic medi-
cations. Student’s t tests were performed to evaluate the associa-
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tion of cumulative mean gap ratio data with ethnicity and diagno-
sis. Adherence rates were calculated at 6 and 12 months, but only
12-month adherence rates were used to answer our secondary
study questions. All the statistical tests were two-tailed, and sig-
nificance was defined as alpha=0.05.

Results

Patient and Treatment Characteristics

Comparisons among patients who received specific an-
tipsychotic medications and between patients who re-
ceived typical versus atypical medications revealed no
significant group differences in gender, age, ethnicity, psy-
chiatric diagnosis, and number of adjuvant psychotropic
medications (Table 1). In the study group, 22.2% of the pa-
tients who received atypical antipsychotics (N=38) and
11.1% of patients who received typical agents (N=13) had
at least one psychiatric hospitalization during the 1-year
study period (χ2=5.07, df=1, p=0.03). The mean total num-
ber of days of antipsychotic use analyzed per patient was
304.9 (SD=80.6). No differences existed among patients re-
ceiving specific medications in the mean total number of
days of antipsychotic therapy analyzed (F=1.51, df=4, 283,
p=0.20). The median total daily doses of antipsychotic
medications, calculated by using each patient’s highest
prescribed dose for the 12-month period, were 8 mg of ha-
loperidol (range=1–40), 12 mg of perphenazine (range=2–
48), 4 mg of risperidone (range=0.5–12), 12.5 mg of olanza-
pine (range=5–30), and 400 mg of quetiapine (range=50–
600).

Adherence Rates

On the basis of the cumulative mean gap ratio method,
the patients with prescriptions for atypical antipsychotics
had significantly smaller gaps in therapy compared to
those with prescriptions for typical antipsychotics at 6
months (cumulative mean gap ratio=12.2%, SD=19.4%,
compared with 22.9%, SD=25.9%) (t=–3.81, df=202, p=
0.001, unequal variances) and at 12 months (cumulative
mean gap ratio=14.1%, SD=18.4%, compared with 23.2%,
SD=25.0%) (t=–3.34, df=200, p=0.001, unequal variances).
Thus, patients receiving typical agents were without medi-
cation for approximately 7 days per month, while those re-
ceiving atypical antipsychotics were without medication
for approximately 4 days per month. Significant differ-
ences in the cumulative mean gap ratio existed at 6 months
among some of the five medications included in the analy-
sis (F=4.63, df=4, 283, p=0.001). Olanzapine had a signifi-
cantly lower gap ratio (mean=10.3%, SD=19.8%) compared
to haloperidol (mean=25.5%, SD=29.0%) (p=0.008,
Scheffé). No other significant differences in cumulative
mean gap ratio existed between individual antipsychotics at
6 or 12 months. Risperidone had a lower gap ratio (mean=
13.9%, SD=21.0%) than haloperidol at 6 months (mean=
25.5%, SD=29.0%), but the difference was not significant
(p=0.06, Scheffé). 

On the basis of the compliant fill rate method, the pa-
tients with prescriptions for atypical antipsychotics had a
significantly higher adherence rate at 6 months (mean=
57.4%, SD=33.4%) than the patients with prescriptions for
typical agents (mean=49.9%, SD=33.3%) (t=1.97, df=286,

TABLE 1. Demographic and Clinical Characteristics of Outpatients Filling Prescriptions for Typical or Atypical Antipsychotic
Medications Within a 12-Month Period in a Veterans Affairs (VA) Health Care Systema

Characteristic

Patients Receiving 
Typical Antipsychotics 

(N=117)b

Patients Receiving 
Atypical Antipsychotics 

(N=171)c Analysis
N % N % χ2 df p

Gender (male) 103 88.0 156 91.2 0.47 1 0.49
Ethnicityd 1.31 3 0.86

Caucasian 69 61.6 109 67.3
African American 23 20.5 30 18.5
Hispanic 12 10.7 15 9.3
Other 8 7.1 8 4.9

Diagnosis 1.96 3 0.58
Schizophrenia 62 53.0 91 53.2
Schizoaffective disorder 26 22.2 45 26.3
Mood disorder with psychotic features 14 12.0 21 12.3
Psychosis not otherwise specified 15 12.8 14 8.2

Mean SD Mean SD t df p

Age (years) 49.2 11.0 50.1 11.9 0.60 286 0.55
Number of adjuvant psychotropic medications 1.5 1.0 1.4 1.0 –1.52 268 0.13
a Subjects were required to have a minimum of two prescription fills within the first 6 months of the 12-month study period, accounting for at

least a 60-day supply of antipsychotic medication. Patients were excluded if they received clozapine, received a combination of typical and
atypical antipsychotics, received an antipsychotic for a nonpsychotic mood disorder or for a behavioral disturbance secondary to dementia
or other medical conditions, or had chart notes suggesting that some care was received outside the VA system.

b Typical antipsychotics comprised haloperidol and perphenazine.
c Atypical antipsychotics comprised risperidone, olanzapine, and quetiapine. Except for 14 patients who entered the VA system in continuing

therapy with an atypical agent, patients were prescribed an atypical antipsychotic only after failed trials of at least two typical antipsychotics.
d N=112 for patients receiving typical antipsychotics; N=162 for patients receiving atypical antipsychotics.
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p=0.05). At 12 months, patients receiving atypical agents
had a higher adherence rate (mean=54.9%, SD=26.0%)
than those receiving typical agents (mean=50.1%, SD=
30.6%), but the difference was not significant (t=1.59, df=
286, p=0.11). No significant differences among individual
antipsychotics in compliant fill rates were found at 6 or 12
months (Figure 1).

We also examined the proportions of patients in each
group who had been receiving maintenance therapy (i.e.,
had received the same antipsychotic for at least 180 days
before the study period). The typical antipsychotic group
had more patients receiving maintenance therapy (80.4%,
N=90 of 112) than the atypical antipsychotic group (69.0%,
N=100 of 145); the difference approached but did not
reach statistical significance (χ2=3.68, df=1, p=0.055).
When the data for patients who did not receive mainte-
nance therapy were excluded, the 12-month adherence
rates for typical and atypical agents (cumulative mean gap
ratio: 21.0%, SD=23.9%, and 12.8%, SD=16.5%, respec-
tively [t=–2.84, df=158, p=0.005, unequal variances]; com-
pliant fill rate: 51.9%, SD=30.0%, and 55.8%, SD=25.2%, re-
spectively [t=1.01, df=182, p=0.31, unequal variances])
were similar to the rates for the entire study group.

Factors Associated with Adherence

Age, total daily dose of antipsychotic, and number of ad-
juvant psychotropic medications were not significantly
correlated with the cumulative mean gap ratio (r<±0.20,
df=26–286, p=0.12–0.95 for all correlations). No differ-
ences in adherence were found between Caucasians and
non-Caucasians (cumulative mean gap ratio=16.1%, SD=
20.1%, versus 21.1%, SD=24.7%) (t=–1.71, df=161, p=0.09,
unequal variances), between patients with psychosis with

a mood component and those with schizophrenia or psy-
chosis not otherwise specified (cumulative mean gap ra-
tio=18.6%, SD=23.9%, versus 17.4%, SD=20.5%) (t=–0.44,
df=286, p=0.66), or between patients who received anti-
cholinergic medication for treatment of extrapyramidal
symptoms at any time during the 12-month period of refill
assessment and those who did not receive anticholin-
ergics (cumulative mean gap ratio=19.5%, SD=22.2%, ver-
sus 16.9%, SD=21.5%) (t=0.94, df=286, p=0.35).

Discussion

We confirmed our hypothesis that patients with pre-
scriptions for atypical antipsychotics would have a higher
rate of adherence to their medication regimen than those
receiving conventional agents. However, at 12 months,
statistically significant differences in adherence between
those groups were seen in only the cumulative mean gap
ratio, and the significant differences in adherence for indi-
vidual medications that were seen at 6 months (greater ad-
herence for olanzapine than for haloperidol) were not
present at 12 months. These results demonstrate the im-
portance of longer adherence assessments. Although ad-
herence rates were numerically highest for quetiapine, no
definitive conclusions can be drawn because the number
of subjects who received quetiapine was small. The refill
rates observed in this study highlight the pervasive, prob-
lematic degree of antipsychotic nonadherence in patients
with psychotic disorders, including those who have pre-
scriptions for atypical agents.

As we postulated, we found no significant associations
between nonadherence and age, gender, ethnicity, or di-
agnosis. We did not, however, confirm our hypothesis that
patients taking higher total daily doses of antipsychotic or
more adjuvant psychotropic medications would have
lower rates of adherence.

Our findings are both similar to and different from those
of Rosenheck et al. (14), Olfson et al. (16), and Cabeza et al.
(17). The results for comparisons between adherence with
typical antipsychotics and adherence with atypical anti-
psychotics in the previous studies ranged from no signifi-
cant difference (17), to differences that were nonsignifi-
cant but approached significance (16), to a significant
difference in one of the two measures of adherence (14).
These discrepancies may be accounted for by differences
in methods, including differences in adherence measures,
definitions of adherence, specific medications included in
the study, frequency of assessments, and treatment set-
tings. The strengths of the present study include the length
of assessment period (12 months) and the use of objective
definitions of adherence based on refill records (the cu-
mulative mean gap ratio and the compliant fill rate). Ob-
taining pharmacy refill information was an unobtrusive
method of data collection, allowing a naturalistic estimate
of adherence (18). In addition, the very low cost to patients
of antipsychotic medications in the VA system likely mini-

FIGURE 1. Medication Adherence Rates at 12-Month Fol-
low-Up for Outpatients Filling Prescriptions for Typical and
Atypical Antipsychotic Medications in a Veterans Affairs
(VA) Health Care System

a Percentage of total medication fills that occurred at time-appropri-
ate intervals. No significant difference between patients prescribed
typical and atypical antipsychotics (F=0.84, df=4, 283, p=0.50).

b Percentage of total study days during which medication was un-
available because of a delayed refill. Significant difference between
patients prescribed typical and atypical antipsychotics (F=3.61, df=
4, 283, p=0.007). No significant differences between individual an-
tipsychotics (p=0.12–1.00, Scheffé).
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mized any effect of financial burden on refill rates, and the
exclusion of patients who were likely to have received
medical care outside the VA San Diego Healthcare System
increased the likelihood that the pharmacy records were
complete. Finally, it is noteworthy that the adherence rate
among the patients with prescriptions for typical neuro-
leptics (compliant fill rate=50%) was very similar to the
rates reported in previous reviews (1, 2).

The higher rates of adherence calculated for patients
with prescriptions for atypical antipsychotics become
more clinically meaningful when one considers the anti-
psychotic prescriptions policy in effect at the VA San Diego
Healthcare System at the time this study was completed.
Previous studies have reported that patients with more se-
vere psychotic symptoms have higher rates of antipsy-
chotic nonadherence (22, 30, 33). In our study group, sig-
nificantly more patients who received atypical agents had
one or more psychiatric hospitalizations, compared to the
patients who received typical antipsychotics. The VA pol-
icy might have contributed to an underestimation of the
effect of atypical antipsychotics on adherence because
more patients with treatment-refractory illness and more
treatment-intolerant patients may have had prescriptions
for atypical agents. However, this explanation is specula-
tive, and a plausible argument could be made to support
the idea that the group receiving atypical antipsychotics
included adherent patients because of factors that were
unaccounted for, such as living situation and medication
supervision status. Because we did not have data on psy-
chopathology or side effects, we were unable to evaluate
whether and to what degree these factors influenced rates
of adherence. Additional studies will be needed to evalu-
ate differences among the individual atypical antipsychot-
ics in risk factors for nonadherence. Future studies should
examine the clinical significance of the modest differences
observed in adherence among typical and atypical anti-
psychotics.

We should point out several limitations of this study. For
example, refill records do not directly measure medication
intake. At the present time, however, no gold standard ex-
ists for the measurement of medication adherence (18).
Moreover, all other methods of adherence assessment
have specific limitations. Patient self-reports are by their
very nature subjective. The accuracy of both pill counts
and serum drug levels, measures that may seem less sub-
ject to bias, can also be influenced by patients’ behavior,
either intentionally or unintentionally. Newly developed
performance-based tests to evaluate medication manage-
ment skills, such as the Medication Management Ability
Assessment, are promising, but do not measure adher-
ence directly (34). Rates of adherence based on pharmacy
refill records have been reported to correlate with other
adherence behaviors (e.g., appointment keeping), serum
drug levels, and drug effects such as blood pressure con-
trol (35–38). In addition, although refill records provided

an indirect measure of adherence, they enabled us to cal-
culate gaps in therapy when patients were late in refilling
their supply of medication, which demonstrated wide-
spread underuse of medications. Finally, we attempted to
improve the comprehensiveness of pharmacy refill
records by excluding patients who received medical care
outside of the VA system.

Another limitation was the nonrandomized nature of
this study. Nonetheless, to reduce selection bias, we in-
cluded all patients who met the selection criteria for this
naturalistic study. Because the study used a retrospective
design, we were unable to analyze the relationship of ad-
herence to antipsychotic efficacy or side effects. In addi-
tion, although we did not find significant relationships be-
tween nonadherence and age, gender, ethnicity, or
number of adjuvant psychotropic medications, we were
unable to measure other potentially relevant patient-re-
lated factors, such as insight, medication supervision sta-
tus, or substance abuse. Finally, our results may not gener-
alize to non-VA patients.

In summary, on the basis of pharmacy refill records, VA
outpatients with prescriptions for atypical antipsychotics
had greater medication adherence, compared to patients
with prescriptions for typical agents. Nonadherence was
considerable, however, even among the patients receiving
atypical antipsychotics. Future research in this area
should focus on developing effective interventions to im-
prove medication adherence in patients receiving antipsy-
chotic medications.
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