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Objective: The authors reviewed research on medication compliance in psy-
chiatric treatment and compared compliance rates with compliance rates in
treatment of physical disorders. Methods: MEDLINE was used to locate re-
ports in the literature on medication compliance in psychiatric treatment for
the years 1975 through 1996. These reports and studies cited in the reports
were reviewed to determine the methods used to assess compliance and the
compliance rates reported. Ten reports describing assessment methods and
including medication compliance rates for antidepressant medication and 24
reports for antipsychotic medication were selected. They were compared
with 12 reports that used microelectronic monitoring to assess medication
compliance of patients with a range of nonpsychiatric disorders. Results:
Studies of psychiatric patients used various methods of estimating medica-
tion compliance, including interviews with patients, clinicians’ judgment,
and pill counts, but overall showed low rates of compliance. Patients receiv-
ing antipsychotics took an average of 58 percent of the recommended
amount of the medications, with a range from 24 to 90 percent. Patients re-
ceiving antidepressants took 65 percent of the recommended amount, with a
range from 40 to 90 percent. The mean compliance rate for patients with
physical disorders was 76 percent, with a range from 60 to 92 percent, al-
though the microelectronic monitoring showed frequent omission of doses
and discontinuation of medication. Conclusions: Compliance with medica-
tion regimens among patients with psychiatric disorders may be lower than
among patients with physical disorders. However, the difference may be
largely attributable to the methods used for estimating compliance. The
findings suggest the need for new and improved methods for monitoring
compliance and increasing patients’ compliance with pharmacotherapy.
(Psychiatric Services 49:196-201, 1998)

edication compliance has
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cent years. With the growing fiscal

stays, and to reduce the intensity of
outpatient treatment (1), contact be-
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courage medication compliance may
become more important than ever
before. Thus information about fac-
tors that influence compliance and
methods for facilitating optimal use
of medication are especially impor-
tant.

The difference between the effica-
cy of neuroleptic medications in
carefully designed clinical trials and
the effectiveness of these drugs in or-
dinary practice can be attributed
largely to the less rigorous manner in
which patients take medications—
that is, partial compliance—in the
typical outpatient treatment setting
(2). Advancements in the treatment
of psychiatric disorders are limited
by discontinuation of medications
and partial compliance, which steal
power from even the most beneficial
medications. Noncompliant patients’
lack of treatment response can lead
to their being switched from one
drug to another, with little success
because they do not take the drug as
prescribed.

The psychiatric literature offers
many theoretical explanations for
why patients do not follow pre-
scribed regimens. Unfortunately,
most reports are either primarily de-
scriptive or use unreliable methods
of assessing compliance, such as pa-
tients” self-reports. Few studies ade-
quately quantify the problem.

In this paper we review the litera-
ture on quantitative studies of med-
ication compliance in psychiatric
treatment. The purpose of the review
is to evaluate estimated rates of com-
pliance with psychopharmacologic
treatment and compare them with
rates of compliance in other areas of
medicine.
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Methods

We used MEDLINE to search the
literature for the years 1975 to 1996.
Key words used for the search were
compliance, adherence, mental health,
psychosis, schizophrenia, depres-
sion, and mood. Additional reports
were selected from references in the
papers identified in the search. Pa-
pers were included in our review if
they reported studies in which med-
ication compliance was evaluated
and tabulated (including surveys and
clinical trials with specific interven-
tions) and if the method of assessing
compliance was described. Meta-
analyses of studies of compliance
were considered separate resources.

Only ten reports about antidepres-
sant medications and 26 reports
about antipsychotic medications pro-
vided enough information to be in-
cluded in the review. For compari-
son, we used data on rates of compli-
ance with medication prescribed for
a range of physical disorders. The
data were drawn from a previous sur-
vey of 12 studies that used micro-
electronic monitoring of compliance,
which is described below (3).

Four methods are commonly used
to assess compliance with medication
regimens. Each method has advan-
tages and disadvantages.

Direct questioning of patients in
interviews or by questionnaire, fol-
lowed by clinicians’ judgments about
the accuracy of patients’ responses, is
a simple and rapid method but
proved to be inadequate for evaluat-
ing medication compliance (4).

A count of the number of pills,
tablets, or capsules a subject returns
to researchers at the end of a study
period constitutes a simple and rapid
assessment of medication compli-
ance. However, patients who want to
avoid showing that they missed doses
may not return unused medication.
Pill counts provide accurate compli-
ance estimates for compliant pa-
tients, but the accuracy diminishes
among patients with lower compli-
ance rates (5,6). Prescription re-
newals also can be used as a proxy in-
dicator of compliance based on us-
age, making it convenient for com-
puter analysis of refill rates. Howev-
er, these analyses require that pa-
tients receive all refills from a single

Table 1

Methods and findings of 24 studies estimating rates of medication compliance
among patients treated with antipsychotic medications!

Follow-up  Compliance

First author Method N subjects (months) rate (%)
Adams (10) Patient interview 42 — 60
Herz (11)2 Patient interview 99 (stable) — 74

Patient interview 46 (relapsed) — 59
Hogarty (12) Patient interview 374 12 87
Kelley (13) Patient interview 314 — 50
Michaux (14) Patient interview 142 — 48
Parkes (15) Patient interview 68 2 60
Pollack (16) Patient interview 316 6 to 12 42
Reilly (17) Patient interview 61 — 36
Renton (18) Patient interview 124 12 54
Serban (19) Patient interview 591 —_ 24
Van Putten (20) Patient interview 85 — 54
Wolff (21) Patient interview 108 6 27
Buchanan (22) Clinician’s judgment 61 24 33
Fleischhaker (23)  Clinician’s judgment 151 — 79
Leff (24) Clinician’s judgment 116 3 79
Quitkin (25) Clinician’s judgment 30 12 90
Raskin (26) Clinician’s judgment 179 2 79
Carman (27)° Urine test 40 (low dose) 6 88

Urine test 80 (high dose) 6 35
Falloon (28) Urine test, pill count 44 12 50
Irwin (29) Urine test 40 — 65
Kapur (30) Urine test 20 - 75
Mason (31) Urine test 48 — 38
McClellan (32) Urine test 286 — 76
Wilcox (33) Urine test 125 — 52

I Mean*SD=>58+19 percent for 26 patient groups; range=24 to 90 percent
2 The study included two patient cohorts, one of stable outpatients and one of recently relapsed pa-

tients.

3 The study included two patient cohorts, one receiving low doses of medication and one receiving

high doses of medication.

source and that the system records all
changes in dose or drug,
Therapeutic drug monitoring,
which involves testing the levels of a
drug in the blood or urine, is invasive
and requires costly laboratory analy-
ses. However, blood levels can be
misleading because rapidly cleared
drugs achieve drug serum concentra-
tions near target levels after several
doses. Taking doses for a few days be-
fore a test raises drug levels reason-
ably close to target. These “spot lev-
els” do not reflect compliance over a
long period, although a blood level of
zero clearly shows no recent drug in-
gestion (4). Urine tests provide evi-
dence of ingestion of some medica-
tion at some recent time (4).
Microelectronic monitoring sys-
tems, a novel approach to assessing
patient dosing, are now considered
the best measure available for com-
pliance assessment (7-9). In this
method, a special bottle cap with a
microprocessor is used to record
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data. The cap is engineered to record
the date and time of every bottle
opening. When the cap is connected
to a computer, data are usually dis-
played as a calendar showing the
number of container openings each
day and the time of each bottle open-
ing. The data can be shown to the pa-
tient as part of a program to enhance
compliance in which the clinician
would point out lapses and make sug-
gestions about how to remember to
take medication.

However, microelectronic systems
are expensive and require computer
software to view and analyze the data
and are thus largely restricted to re-
search. Although the results can be
misleading if the patient opens the
bottle but does not ingest the med-
ication, such false recordings are pre-
sumed to be rare, based on previous
studies (9). In addition, recent data
are lost if the patient loses the bottle.
(Previous data are stored on the com-
puter.)
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Table 2

Methods and findings of ten studies estimating rates of medication compliance
among patients treated with antidepressant medications!

N sub- Follow-up  Compliance
First author Method jects (months) rate (%)
Myers (34) Pill count, patient
interview 78 1.5 90
Myers (35) Pill count, patient 89 3 59
interview
Connelley (36) Lithium blood level 48 — 41
Lipman (37) Pill count 254 — 80
Frank (38) Blood level to dose 50 — 84
ratio
Ayd (39) Pill count? — — 40
Lee (40) Lithium blood level, 50 12 70
patient report,
clinician estimate
Maddox (41) Patient interview 40 12 40
Goodwin (42) Meta-analysis of ten na — 66°
reports
Montgomery (43)  Meta-analysis of 67 na — 76 to 79
reports

1 Mean+SD=65+18 percent for ten reports; range=40 to 90 percent
2 The compliance rate was based on taking doses correctly on 50 to 75 percent of days.

3 Range=47 to 82 percent

Results

Compliance with

antipsychotic medications

Table 1 lists 24 reports (that include
26 patient groups) from which a com-
pliance rate for antipsychotic medica-
tion could be determined (10-33).
The methods for compliance assess-
ment used in the studies were patient
interview, clinician assessment, urine
or blood marker, and pill count (num-
ber of tablets remaining). Most or all

patients included in the studies had a
diagnosis of schizophrenia. Rates of
compliance differed by methodology
and the number of patients evaluated,
which ranged from 20 to 591. The
mean level of compliance for antipsy-
chotic medications among all 26
groups was 58*19 percent, with a
range from 24 to 90 percent.
Thirteen papers reported on stud-
ies that used patient interviews. The
mean rate of compliance in these

Table 3

Findings of 12 studies estimating rates of medication compliance assessed with
microelectronic monitoring among patients with various nonpsychiatric disor-

studies was 52+17 percent, with a
range from 24 to 87 percent. Thus the
results for the studies using patient
interviews, a less accurate method,
skewed the overall rate.

The five studies that used clinician
assessments found higher compliance
(mean*xSD=72+20 percent, with a
range from 33 to 90 percent). Urine
tests were used in seven studies, one
in which they were supplemented by
pill counts. The compliance rate in
these studies was 60+18 percent,
with a range from 35 to 88 percent.
Thus a wide range of rates have been
reported for compliance with antipsy-
chotic medication.

Compliance with

antidepressant medications

Table 2 lists ten reports from which a
compliance rate for antidepressant
medication could be determined
(34-43). These reports are largely
from clinical trials that included for-
mal means for assessment of medica-
tion compliance. Pill counts and lithi-
um blood levels were supplemented
by patient interviews.

Results from two meta-analyses
were included in the review. Good-
win and Jamison (42) surveyed ten re-
ports with a mean rate of compliance
of 66 percent (range=47 to 82 per-
cent). In an evaluation of 67 studies,
Montgomery and Kasper (43) found a
mean compliance rate of 79 percent.

In the eight individual studies we
reviewed, the number of subjects
ranged from 40 to 254. The mean=*
SD rate of compliance was 63+18
percent, with a range from 40 to 90
percent, similar to the findings from

ders'? meta-analyses.
; 0 Overall compliance for antidepres-
N sub- Follow-up  Compliance sant medications was 65+18 t
! : a +18 percent,
First author jects Disorder (months) rate (%) Range (%) with a range from 40 to 90 percent,
Cramer (8) 24 Epilepsy 4 76+21 3 to 100 including all reports.
Kass (44) 121 Glaucoma 15 76+24 0 to 100
Kruse (45) 24 Hypertension 2 89 51 to 102 ; ; S
Kruse (46) 65 Infertility 25 76+31 7 to 143 Comp l’“,"cj' with medication
Kruse (47) 24 Hyperlipidemia 2 92 — Jor physical disorders
Kruse (48) 31 Chronic medi- 10 60 — Before concluding that patients with
Mengden (49) " - cal disorders . 8418 18 to 1005 psychiatric disorders have unusually
engden ypertension p x to :
Nides (50) 251 Lung disease 4 79+18 — poor compliance rates, we Shogld
Olivieri (51) 7 Thalassemia 4 79+15 _ consider comparable data from other
Rudd (52) 21 Hypertension 3 63+4 — populations (3). Table 3 lists data from
Straka (53) 68 Angina 2 6629 — a survey of 12 recent studies that used
Waterhouse (54) 26 Breast cancer 3 85+17 36 to 100

microelectronic systems to monitor
dosing among patients with various
physical disorders (8,44-54). Subjects

! Mean*SD=76+10 percent for 12 studies; range=60 to 92 percent
2 Adapted from Cramer (3)
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in those studies took about 76+10
percent of doses as prescribed, with
means ranging from 60 percent to 92
percent. However, compliance rates
for individuals who participated in
the studies ranged from 0 to 143 per-
cent (rates over 100 percent indicate
that the subject took more than the
prescribed doses), showing a broad
range of compliance with a variety of
treatments for physical disorders.

Discussion

We found that the ranges of medica-
tion compliance rates reported for
populations with psychiatric illness—
24 to 90 percent for patients treated
with antipsychotic medication and 40
to 90 percent for patients treated with
antidepressants—were much wider
than those reported for patients with
physical disorders in studies using
microelectronic monitoring, 60 to 92
percent. These differences may be at-
tributed partly to the various defini-
tions of compliance used in the stud-
ies and partly to the design and meth-
ods of assessment.

Thus it is not clear what differences
in compliance might exist between
populations with psychiatric illness
and those with physical disorders. No
studies of psychiatric patients that
have used microelectronic monitor-
ing or other methods of long-term
quantitative assessment have been re-
ported. However, an overview of the
extensive literature on medication
compliance found no differences in
compliance rates between popula-
tions with physical disorders and
those with psychiatric disorders (55).

Despite the potential for severe
psychiatric or medical consequences,
people do not consistently take the
prescribed amount of medication.
However, our review suggests little
difference in rates of compliance
among populations prescribed a vari-
ety of medications for various psychi-
atric and physical disorders.

The studies of patients with physi-
cal disorders included in our review
used a system of continuous micro-
electronic monitoring that provided
compliance data over a follow-up pe-
riod. The studies of antidepressant
treatment we reviewed were clinical
trials in which pill counts were used
to provide a quantitative, systematic

assessment of compliance. Pill counts
tend to overestimate compliance
compared with microelectronic mon-
itoring, with closest approximation
among subjects with higher rates of
compliance (5,6). Of the three groups
of studies we reviewed, those that ex-
amined treatment with antipsychotic
medication had the least quantitative
study designs. Most of these studies
reported rates of compliance based
on patient interviews or clinicians’
estimates.

Several studies show that the prob-
lem of poor initial compliance is com-
pounded by the continued decline in

L
The simplest
techniques to belp
patients enhance their
medication-taking
behaviors are based on
the use of cues that
establish a daily
pattern for the

individual.

compliance over time. Maddox and
associates (41) found that only 40 per-
cent of 46 patients started on an anti-
depressant continued to take it for a
year. In a study of 40 patients with
mood disorders, relapse was signifi-
cantly associated with poor compli-
ance (56). In another study, six of 12
patients who had relapses were iden-
tified as noncompliant, but only two of
28 patients without a recurrence were
noncompliant (p<.04). Sullivan and
associates (57) compared estimates of
medication compliance with rates of
hospitalization in a study of 101 pa-
tients with mental illness. Overall,
poor compliance with medication was
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a significant factor in the need for re-
hospitalization (odds ratio of 8.2). In a
retrospective review of 225 relapses
among patients with schizophrenia,
Razali and Yaha (58) found that only
27 percent of patients had good com-
pliance with medication.

Many studies show that compli-
ance is erratic (8,10,39,59,60). For ex-
ample, patients with epilepsy in a
long-term follow-up study that used
continuous microelectronic monitor-
ing were more compliant than usual
(86 percent versus 75 percent,
p<.01) during the week before and
the week after a clinic visit, suggest-
ing that compliance was influenced
by anticipation of the visit and rein-
forcement of the need for treatment
during the visit (59). However, com-
pliance was significantly lower one
month after the visit (67 percent,
p<.05), suggesting reduced vigilance
about the daily regimen as the time
since a medical visit lengthened. In
addition, microelectronic monitoring
revealed that days with no dosing
could be matched to a seizure occur-
ring the following day.

Blackwell’s 1996 paper (55) re-
viewed the literature published over
the past 25 years on medication com-
pliance for physical and psychiatric
disorders. His eloquent analysis of
social history as a context for medical
issues was based on about 12,000
publications, half of them review ar-
ticles and half reporting original data.
The literature suggesed that good
compliance is related to patients’ sat-
isfaction, continuity of care, and ac-
ceptance of the need for treatment.
Poor compliance was thought to be
common among patients with chron-
ic, asymptomatic disorders and was
associated with complex treatment
regimens, adverse effects, and social
dysfunction. A more pragmatic view
has been offered by Urquhart (61),
who developed the concept of “for-
giving” medications—those that con-
tinue to provide a therapeutic effect
even when a dose is late or forgotten.

The effects of strategies aimed at
improving compliance are unlikely to
differ significantly in different pa-
tient populations. The simplest tech-
niques to help patients enhance their
medication-taking behaviors are
based on the use of cues that estab-
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lish a daily pattern for the individual
(62). Using a specific cue such as a
specific time of day, a meal, or other
daily habit helps reinforce the behav-
ior of taking a dose of medication as
part of a daily routine. We are cur-
rently engaged in research to evalu-
ate the effectiveness of simple cues
and other direct feedback techniques
for patients with severe mental ill-
nesses.

Conclusions

The literature on compliance with
medication regimens suggests that no
consequence of noncompliance is so
severe or onerous that it invariably
produces full treatment compliance.
Thus it is not surprising that patients
who received antidepressant medica-
tion differed little from those with
physical disorders in their compli-
ance with a medication regimen and
that the compliance rates of patients
who received antipsychotic medica-
tion and were likely to have the cog-
nitive deficits associated with schizo-
phrenia were not much lower than
those of patients with other disorders.
Use of more reliable, quantitative
methods in studies of psychiatric pop-
ulations may reveal even less differ-
ence in compliance rates between
psychiatric patients who receive an-
tipsychotic or antidepressant medica-
tion and patients who receive a vari-
ety of medications for treatment of
nonpsychiatric disorders. ¢
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