
Outpatients with schizophrenia
often have problems complying
with a regimen of oral antipsy-
chotic medications. Use of depot
medications improves compli-
ance, but patients’ geographic lo-
cation and access to transporta-
tion may affect compliance with a
depot regimen. The authors used
retrospective chart review to ex-
amine whether patients’ geo-
graphic location and sociodemo-
graphic characteristics and char-
acteristics of their medication use
were related to compliance with a
depot regimen. The subjects were
75 patients attending an urban
clinic and 23 patients attending a
rural clinic in New York State.
Median rates of compliance were
94.7 percent for the urban pa-
tients and 96.4 percent for the
rural patients, not a significant
difference. The only characteris-

tic associated with a decreased
compliance rate was a history of
substance abuse. (Psychiatric Ser-
vices 49:1232–1234, 1998)

Antipsychotic medications pre-
scribed to patients with chronic

schizophrenia have been shown to re-
duce relapse rates and rehospitaliza-
tions, but these outcomes rely on pa-
tients’ adherence to medication regi-
mens (1). Long-acting depot antipsy-
chotic medications were developed in
the 1960s in an attempt to avoid com-
pliance problems associated with
chronic oral therapy. Recent reports
have suggested that depot antipsy-
chotic medications are a cost-effec-
tive alternative to oral therapy due to
the reduction in relapse rates associ-
ated with depot regimens (2,3).

Compliance is a clear determinant
of the efficacy of depot antipsychotic
medications. Patients who receive
long-acting decanoate agents are re-
quired to come to an outpatient site
for administration of their medication.
In a study of compliance with psychi-
atric aftercare, Carrion and associates
(4) found that 71 to 86 percent of out-
patients kept clinic appointments each
month over a 12-month period. Al-
though that study examined psychi-
atric aftercare in general rather than
depot injections specifically, patients’
geographic location and access to
transportation were found to decrease
compliance. The effects on compli-
ance of sociodemographic characteris-
tics such as gender, age, socioeconom-
ic status, length of treatment, marital
status, living arrangements, and race
remain controversial (5).

Our study was designed to assess
compliance rates with depot antipsy-
chotic medications among psychiatric
outpatients in state-operated pro-
grams in upstate New York. We hy-
pothesized that compliance rates with
depot antipsychotic medication in the
study population would be greater
than those reported in the literature
for oral agents. We also hypothesized
that lack of access to transportation
would decrease compliance. Last, we
attempted to determine whether so-
ciodemographic variables were relat-
ed to compliance.

Methods
We retrospectively reviewed the rec-
ords of patients who attended the Al-
bany County Outpatient Clinic and
Greene County Mental Health Cen-
ter in New York State for administra-
tion of haloperidol decanoate or
fluphenazine decanoate during the
period from September 1, 1993, to
August 30, 1994. Informed consent
was not required because the study
did not include direct patient assess-
ment or contact. However, the pro-
ject was approved by the investiga-
tional review board of the Capital
District Psychiatric Center, which
maintains the records for both study
sites.

The sample included two groups of
patients, one group treated in an ur-
ban location and the other in a rural
location. The urban setting, Albany
County Outpatient Clinic, is located
within the Capital District Psychiatric
Center, a state psychiatric facility in
the city of Albany. Patients receive
depot antipsychotic medications at
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the decanoate clinic, which is held
every Wednesday. Patients are en-
couraged to keep their appointments,
but if an appointment is not kept, the
medication may be given on a non-
clinic day. Patients who consistently
miss appointments may be required
to have a 24-hour inpatient observa-
tion period before receiving their
dose.

The rural setting, Greene County
Mental Health Center, is a county-
run facility located in the Catskill
Mountains approximately 25 miles
from Albany. Group sessions for ad-
ministration of decanoate medica-
tions are held weekly at a local fire-
house; doses are administered by a
nurse. If a dose is missed, the patient
is contacted by phone or in writing.
Patients who miss the group session
may come to the mental health center
on another day to receive their dose.
If the patient is unable to attend the
group sessions or come to the mental
health center, a nurse may visit the
patient for dose administration.

The sample of patient records was
obtained from pharmacy records at
the Capital District Psychiatric Cen-
ter. The records of all patients for
whom doses of haloperidol decanoate
or fluphenazine decanoate were dis-
pensed during the month of August
1993 were included in the sample. All
information on patients’ demographic
characteristics and compliance was
obtained from the charts.

Data on the following demographic
variables were collected and analyzed
for their relationship to compliance:
urban or rural residence, gender, age,
race, marital status, living arrange-
ment, whether the patient had a case
manager, type of transportation used
by the patient, employment status,
education, and history of substance
abuse. If a patient’s characteristics
changed over the study period, the
characteristic that was present for the
majority of time during the study pe-
riod was used in the analysis. Data on
diagnosis were not collected; it was
understood that all patients receiving
the depot medications considered in
the study had a diagnosis of schizo-
phrenia or schizoaffective disorder.

Compliance with depot medica-
tions was determined retrospectively
for the 12-month period from Sep-

tember 1, 1993, through August 31,
1994. Compliance was calculated by
dividing the number of kept appoint-
ments for dose administration by the
number of scheduled appointments.
A kept appointment was defined as
receipt of a dose within four days of
the scheduled dose. Failure to keep a
dose appointment was not considered
such if the medication was discontin-
ued by the physician, if the patient
was hospitalized, or if the patient had
relocated and had been reestablished
at another clinic.

Patients were assigned to the rural
or urban group based on address and
zip code. Patients residing within the
Albany city limits were assigned to
the urban group, and those residing
outside the city were assigned to the
rural group. Because all patients in
the sample were outpatients and
could obtain medication from sources
outside the study facilities, informa-
tion on medications other than an-
tipsychotics was not collected.

Data were statistically analyzed us-
ing the computer program Sigmastat
(Jandel Scientific). Compliance is re-

ported as a median proportion with
25 to 75 percent quartile ranges. The
proportions of kept dose appoint-
ments to scheduled appointments for
the urban and rural groups were com-
pared using a Mann-Whitney ranked-
sum test. The two groups’ demo-
graphic characteristics were com-
pared using Student’s t test for con-
tinuous data and the chi square test
for dichotomous data. To determine if
any characteristic was related to im-
proved compliance, mean propor-
tions between categories for each
characteristic were compared using
the Mann-Whitney ranked-sum test.
For characteristics with continuous
data, Pearson product-moment cor-
relation was used. Significance was
determined at p<.05.

Results
A total of 104 outpatients received ei-
ther depot fluphenazine or depot halo-
peridol during the month of August
1993. Six patients were excluded
from the sample because their charts
could not be obtained or because
their depot medication had been dis-

Table 1

Clinical characteristics and mean rates of compliance with appointments for ad-
ministration of depot antipsychotic medications among 98 outpatients with schiz-
ophrenia at an urban and a rural treatment site

Urban (N=75) Rural (N=23) Compliance rate

Characteristic N % N % Mean Range

Medication
Fluphenazine 63 84 22 96 .96 .83 to 1
Haloperidol 12 16 1 4 .92 .74 to 1

Mean chlorpromazine-
equivalent dose (mg 
per day)1 822 — 584 — — —

Complaints of side effects
Yes 31 41 7 30 .96 .83 to 1
No 44 59 16 70 .94 .77 to 1

Substance abuse2

Yes 32 43 7 30 .92 .73 to 1
No 43 57 16 70 .96 .83 to 1

Mean duration of illness 
(years)3 18.9 — 17.9 — — —

Mean duration of depot 
use (years)4 5.7 — 6.5 — — —

1 Range=80 to 2,850 mg per day for urban patients and 120 to 1,425 mg per day for rural patients.
2 Significant difference between compliance rates for patients with and without substance abuse

(p=.027)
3 Range=three to 35 years for urban patients and five to 26 years for rural patients; significant cor-

relation between duration of illness and higher rate of compliance (r=.24, p<.02)
4 Range=less than one year to 23 years for urban patients and less than one year to 18 years for rur-

al patients



PSYCHIATRIC SERVICES ♦ September 1998   Vol.  49   No.  91234

continued during the study period,
leaving a final sample of 98 patients
(11 at the Greene County site and 87
at the Albany County site). All pa-
tients attending the Greene County
clinic plus 12 patients attending the
Albany County clinic constituted the
rural group, 23 patients. Seventy-five
patients, all attending the Albany
County clinic, constituted the urban
group. There were no differences in
demographic variables between the
two groups.

The overall proportion of kept ap-
pointments to scheduled appoint-
ments was .96. The urban and rural
groups did not differ in the propor-
tion of kept dose appointments.

Table 1 shows the patients’ clinical
characteristics. In the total patient
sample, more patients were receiving
fluphenazine decanoate than halo-
peridol decanoate (87 percent versus
13 percent). Dose requirements var-
ied widely and were converted to dai-
ly oral chlorpromazine equivalents.
The doses ranged from 80 to 2,850
chlorpromazine equivalents a day,
with a mean of 676 chlorpromazine
equivalents a day. The patients’ dura-
tion of illness ranged from three to 35
years, with a mean of 18.7 years. The
mean duration of depot therapy was
six years, with a range from less than
one to 23 years.

The only patient characteristics
that were associated with compliance
were history of substance abuse and
duration of illness. Patients with a his-
tory of substance abuse had poorer
compliance (p=.027). Longer dura-
tion of illness was correlated with im-
proved compliance (r=.24, p<.02).

Discussion and conclusions
The primary objective of this study
was to determine the rate of compli-
ance with depot antipsychotic med-
ication in an outpatient population of
patients with schizophrenia or
schizoaffective disorder and to deter-
mine which factors were related to
compliance. This study found an
overall compliance rate of 96 percent,
which is well above rates reported for
newer oral antipsychotic agents (6).
Because depot antipsychotic medica-
tions have to be administered by a
health care provider, a more effective
determination of compliance is possi-

ble. If a patient misses an appoint-
ment, follow-up by a health care
provider can bring the patient back
into treatment before a relapse oc-
curs.

The compliance rate found in this
study is also higher than that reported
in previous studies with depot an-
tipsychotic medications (4,7). This
difference may be attributed to the
relationship that exists between pa-
tients and health care workers at the
sites of this study. For example, fol-
low-up on missed appointments was
very thorough at both sites. Attempts
were made to contact patients by
telephone or by mail. If these at-
tempts were unsuccessful, a worker
went to the patient’s residence. In the
long run, providing this follow-up
care may be cost-effective if it helps
the patient avoid a relapse resulting
from noncompliance.

Our definition of compliance may
not have been as restrictive as that
found in previous studies. It is diffi-
cult to impose a strict definition of com-
pliance in a study of depot agents, be-
cause the outcome of missing a depot
dose by one day may not be compara-
ble to that of missing an oral dose for
a day. We believe that the definition
we used— the proportion of sched-
uled depot dose appointments that
were kept within four days— was
practical for this type of study.

In agreement with previous litera-
ture, our study did not identify many
characteristics that could predict im-
proved compliance (5,8). Although
we did not find that access to public
transportation had any association
with compliance, our method of data
collection may not have adequately
addressed this issue. Many charts
stated that public transportation was
accessible to the patient but did not
state whether patients in fact used
public transportation. More accurate
information could have been ob-
tained if patients had been asked di-
rectly.

Substance abuse was associated
with reduced compliance in this study
and in previous studies (9,10). Pa-
tients’ substance abuse may need to
be adequately addressed before suc-
cessful treatment of schizophrenia
can be accomplished. Although long-
er duration of illness was positively

correlated with compliance, the clini-
cal significance of this association is
questionable.

Patients receiving depot antipsy-
chotic medications appear to have im-
proved compliance compared with
patients receiving oral therapy. The
excellent compliance rates found in
this study may strengthen the conclu-
sions reported in studies of the cost-
effectiveness of depot antipsychotics
(2). These findings should provide ad-
ditional support for a regimen that is
clearly underused in this country. It is
unclear if any patient characteristics,
other than substance abuse, can pre-
dict compliance with a depot regi-
men. Therefore, substance abuse by
patients should be actively addressed
before initiating long-term treatment
with antipsychotic medications. ♦
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