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Objective: To examine the impact of medication non-
adherence on treatment outcome in schizophrenia and
potential risk factors for nonadherence.

Method: A post hoc analysis of a randomized, double-
blind, 8-week, fixed-dose study comparing olanzapine
10, 20, and 40 mg/day for patients with schizophrenia
or schizoaffective disorder (DSM-IV criteria) with sub-
optimal response to current treatment (N =599) was
conducted between September 12, 2003, and November 3,
2005, at 55 study centers in the United States. Nonadher-
ence was defined as not taking medication as prescribed
based on daily pill counts. Because there was no signifi-
cant difference in nonadherence between dose groups,
effects of nonadherence on efficacy and safety outcomes
were examined using all 3 groups combined. Baseline
demographics and symptom severity were investigated
as potential risk factors for nonadherence.

Results: During the 8-week study, 34.5% of patients
were nonadherent at least once. Nonadherent patients
had significantly less improvement compared to ad-
herent patients as measured by change in Positive and
Negative Syndrome Scale total score (-22.57 vs. -26.84,
p=.002). Longer duration of nonadherence was associ-
ated with reduced likelihood of treatment response (odds
ratio=0.94, 95% CI=0.90 to 0.99, p=.008). The early
treatment discontinuation rate was higher in nonadherent
compared to adherent patients (40.8% vs. 24.5%, p<.001).
Adherent and nonadherent patients had comparable out-
comes in most safety measures, except for weight change,
for which adherent patients had greater weight gain than
nonadherent patients (2.63 kg vs. 1.96 kg, p=.02). Greater
depression severity at baseline (p=.01) and greater hostil-
ity level during the study were significant risk factors for
nonadherence (p=.02).

Conclusions: Medication nonadherence had a
significantly negative impact on treatment response,
highlighting the importance of adherence to achieve
satisfactory treatment outcome. Findings may also help
clinicians identify patients at risk for nonadherence and
utilize interventions to improve adherence.
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Effectiveness of medication treatment is determined
by 3 components: treatment efficacy (symptom reduc-
tion), tolerability/safety, and adherence. Further, medication
adherence is influenced by medication efficacy, safety, toler-
ability, and other factors. There has been increased interest
in the research of adherence in the past 20 years. Under-
standing factors related to medication nonadherence is
particularly important, as nonadherence in patients with
schizophrenia continues to be a significant problem and
threatens successful treatment outcomes.' Reported rates
of nonadherence to antipsychotics range from 10% to 76%,
with an estimated average rate of about 42%."

Medication nonadherence is often associated with nega-
tive consequences, including symptom exacerbation, more
frequent emergency room visits, rehospitalizations, and
relapse.”™* Among patients who discontinue their medica-
tion, 75% experience significant symptom exacerbation
over 1 year compared to 25% of those who adhere to their
medication. In turn, symptom exacerbation can often lead
to serious consequences, including dangerous behaviors,
worsened prognosis of the disease, antipsychotic treatment
resistance, and increased health care costs.” Medication
status is the largest predictor of relapse risk in schizophre-
nia, with continuous maintenance antipsychotic medication
resulting in an approximately 70% reduction in the risk of
relapse.®’

Most previous research has defined nonadherence as a
complete discontinuation of medication. However, many
patients with schizophrenia show partial adherence: they
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do not completely discontinue their medication, but they
do not take all that has been prescribed. Partial adherence
is more difficult to define than complete nonadherence. We
examined partial adherence and its relationship with treat-
ment outcome in the context of a randomized, double-blind,
8-week, fixed-dose study comparing olanzapine 10 mg/day,
20 mg/day, and 40 mg/day for patients with schizophrenia
or schizoaffective disorder (N=599). The study sought to
assess the effect of medication nonadherence on a broad
range of treatment outcomes, including efficacy, safety, and
treatment discontinuation. The medication nonadherence
status in the current study was determined based on daily
pill counts and provided an objective and direct measure of
the adherence level compared with measures based on pa-
tient reports and medication prescription information used
by many other studies. In addition, potential risk factors of
medication nonadherence were also investigated among a
range of baseline characteristics and symptom severities.

METHOD

This was a post hoc analysis of a randomized, double-
blind, 8-week study comparing olanzapine 10 mg/day,
20 mg/day, and 40 mg/day for patients with schizophrenia
or schizoaffective disorder with suboptimal response to cur-
rent treatment. A brief description of the patient population
and study design is provided here. Additional details can be
found in the primary report of the trial.?

Patient Population

Patients screened for this study were 18- to 60-year-
old outpatients or inpatients meeting the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
(DSM-1V) diagnostic criteria for schizophrenia or schizo-
affective disorder. Key inclusion criteria required a baseline
Brief Psychiatric Rating Scale’ (BPRS) score >45 (extracted
from the Positive and Negative Syndrome Scale'® [PANSS]),
scores on at least 2 of the 4 BPRS positive symptom items
>4 (moderate), and a Clinical Global Impressions-Severity
of Illness scale"' (CGI-S) score > 4. Patients were required to
be experiencing less than optimal response to their current
treatment in the opinion of the investigator. Key exclusion
criteria included serious suicidal risk, DSM-IV diagnosis of
substance dependence within the past 3 months, and anti-
psychotic treatment resistance. The study was conducted
between September 12, 2003, and November 3, 2005, at 55
study centers in the United States. The study protocol was
approved by the sites’ institutional review boards, and writ-
ten informed consent was obtained from all participants
prior to study entry.

Study Design

This was a multicenter, randomized, double-blind,
parallel, 8-week, fixed-dose study. Random assignment
was performed 1:1:1 into 3 treatment groups: 10 mg/day
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olanzapine, 20 mg/day olanzapine, and 40 mg/day olanza-
pine. All patients were initiated on 10 mg/day olanzapine.
Patients randomly assigned to the 20-mg/day group were
titrated to that dose by the end of week 1, and patients ran-
domly assigned to the 40-mg/day group were titrated to
their assigned fixed dose by the end of week 2. Patients were
titrated off prestudy medication over the same 2-week pe-
riod. Concomitant medications with psychotropic activity
were not permitted, with the following exceptions: benzodi-
azepines, hypnotics, medication for treatment of emergent
extrapyramidal symptoms, and antidepressants or mood
stabilizers if taken in stable doses for at least 30 days prior
to enrollment and maintained throughout the study.

Outcome Measures

Medication nonadherence was defined as not taking the
full dose of medication as prescribed and was determined
based on a daily pill count for each patient. Patients identi-
fied as medication nonadherent could have taken a portion
of the full dose or could have not taken any dose at all.

Measures used to assess the effect of medication
nonadherence on efficacy included the PANSS, CGI-S,
Montgomery-Asberg Depression Rating Scale (MADRS),"
Global Assessment of Functioning (GAF: Axis V assessment
from the DSM-1V), and Heinrich Carpenter Quality of Life
Scale (QLS)."”

Measures used to assess the effect of medication non-
adherence on safety included treatment-emergent adverse
events, vital sign measurements, and movement disorders
as measured by the Simpson-Angus Scale,'"* Barnes Aka-
thisia Rating Scale,"” and Abnormal Involuntary Movement
Scale (AIMS)." In addition, plasma olanzapine concentra-
tions were collected for approximately half of the study
patients."

Statistical Analyses

We compared the rate of nonadherence between the
3 dose groups using a Fisher exact test. Since there were no
significant differences in nonadherence rates between dose
groups (10 mg, 34.5%; 20 mg, 31.4%; and 40 mg, 37.6%;
smallest pair-wise comparison p >.24), the 3 dosage groups
were combined and analyzed as a pooled sample. Analyses
were completed on an intent-to-treat basis unless otherwise
specified and were performed using Statistical Application
Software (SAS Institute Inc., Cary, N.C.). Statistical signifi-
cance was defined as a 2-tailed p value less than .05.

Changes in PANSS scores and other efficacy measures
were compared between adherent and nonadherent pa-
tients using analysis of covariance (ANCOVA) with terms
for adherence group and baseline values. Treatment re-
sponse, defined as at least 20% improvement from baseline
in PANSS total scores both at the end of the study and at
week 2, was also compared by adherence group using Fisher
exact test. The PANSS total scores were also compared be-
tween adherent and nonadherent patients at each visit using
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Table 1. Patient Characteristics and Illness Severity at Baseline
in Adherent and Nonadherent Patients

Table 2. Mean (SD) Changes From Baseline in Clinical
Outcomes in Adherent and Nonadherent Patients

Adherent Nonadherent Adherent Nonadherent

Variable (n=381) (n=201) Measure (n=381) (n=201) P
Gender (male), % 68.0 69.2 PANSS score
Age, mean (SD), y 40.9 (10.7) 41.9 (10.9) Total -26.84 (19.66) -22.57 (21.20) .002
Race (white), % 42.8 49.3 Positive factor -10.61 (8.07) -8.70 (8.75) .002
Race (black), % 44.9 39.3 Negative factor -5.59 (5.65) -4.79 (6.13) .058
Race (other), % 12.3 11.4 Disorganized thought -4.41 (4.13) -3.84(4.01) .035
Diagnosis, % factor
Schizophrenia 67.7 72.6 Hostility factor -2.60 (3.04) -1.87 (3.61) <.001
Schizoaffective disorder 32.3 27.4 Depression factor -3.62(3.43) -3.23(3.57) .017
Age at onset of psychosis, mean (SD), y 23.8 (8.7) 23.4(9.1) CGI-S score -1.14 (1.05) -0.96 (1.13) .05
Duration of illness, mean (SD), y 17.06 (10.50)  18.52(10.98) GAF score 12.14 (13.57) 9.54 (12.20) .036
No. of previous schizophrenia episodes, 8.2 (7.0) 8.6 (8.1) MADRS total score -5.0 (6.91) -4.29 (7.93) .004

mean (SD) QLS total score 8.55(18.81) 6.06 (18.19) .15
Weight, mean (SD), kg 90.4 (22.5) 87.6 (21.7) Abbreviations: CGI-S = Clinical Global Impressions-Severity
Body mass index, mean (SD) 30.43 (7.19) 29.25 (7.26)

a mixed-model repeated-measures analysis with terms for
baseline, adherence status, visit, and interaction between
status and visit.

A logistic regression analysis was performed to assess
the effect of days of nonadherence on achieving response at
the end of study. Safety measures were compared between
adherent and nonadherent patients using Fisher exact test
for categorical variables and ANCOVA with terms for base-
line and group for continuous variables. Discontinuation
rates due to all causes as well as due to different reasons
were compared between adherent and nonadherent patients
using Fisher exact test.

Baseline patient characteristics including demographics,
illness history, and symptom severity were compared be-
tween adherent and nonadherent patients using Fisher exact
test for categorical variables and analysis of variance with
terms for group for continuous variables. Further, effect
of depression-related symptoms on medication adherence
during the study was investigated using a Cox regression
model with time-dependent covariate. Both the absolute
score and the change from baseline at a postbaseline visit
(x) in the PANSS depression/anxiety factor'® were tested
for their effect on medication adherence status at the next
visit (x+ 1). Similar tests were also conducted for each of the
4 PANSS items (depression, guilt feelings, anxiety, and so-
matic concern) that make up the depression/anxiety factor.
In addition, the PANSS total score and the hostility item
were tested as potential predictors for nonadherence. Both
the absolute scores of the PANSS total score and hostility
item and their changes from baseline at any visit during
the study were examined in separate Cox regression models
as time-dependent covariates for their effect on nonadher-
ence at the following visit. Adverse events were also tested
as possible predictors for nonadherence. A Cox regression
model was constructed with the maximum severity of all
reported adverse events as the time-varying covariate. A
similar model was also constructed with weight change
from baseline as the time-varying covariate.

J Clin‘Psychiatry'70:7, July 2009

of Illness scale, GAF = Global Assessment of Functioning,
MADRS = Montgomery-Asberg Depression Rating Scale,
PANSS = Positive and Negative Syndrome Scale, QLS = Quality
of Life scale.

RESULTS

Impact of Nonadherence on Efficacy Outcomes

Patient demographics and clinical characteristics were
comparable between the 3 dosage groups (Table 1). Dur-
ing the 8-week study, 34.5% of patients were nonadherent
with their medication at least once. At any given visit dur-
ing the study, 7% to 12% of all patients were nonadherent.
Nonadherent patients had significantly less improvement
compared to adherent patients as measured by change in
PANSS total score (-22.57 vs. =26.84, p=.002). Similar dif-
ferences between adherent and nonadherent patients were
also observed in all other efficacy measures except for QLS
(Table 2). There was no significant interaction between ad-
herence status and treatment dose group, indicating that the
effect of nonadherence on efficacy measures was consistent
across the treatment dose groups.

At the end of the study, nonadherent patients had signifi-
cantly lower response rates compared to adherent patients
(51.5% vs. 63.9%, p=.004). Nonadherent patients also had
a lower rate of early response assessed at week 2 (31.3% vs.
42.4%, p=.01).

Impact of Duration of Nonadherence

As indicated by logistic regression, longer duration of
medication nonadherence was associated with reduced like-
lihood of treatment response at the end of the study (odds
ratio [OR] =0.94, 95% CI=0.90 to 0.99, p=.008). Any addi-
tional day that a patient was nonadherent during the study
reduced the likelihood of achieving response at study end
by 6%.

Impact on Discontinuation
The early study all-cause discontinuation rate was
higher in nonadherent patients compared to adherent
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Table 3. Reasons for Study Discontinuation in Adherent and
Nonadherent Patients

Table 4. Baseline Symptom Severity in Adherent and
Nonadherent Patients®

Reason, % Adherent (n=381) Nonadherent (n=201) p*
Poor efficacy” 5.3 5.5 1.0
Intolerability* 3.7 6.0 2
Patient decision 5.0 124 .003
Lost to follow-up 5.0 3.0 .29
Protocol violation 1.8 5.5 .02
Criteria not met 0.0 0.5 .35
Sponsor’s decision 1.6 1.5 1.0
Other 2.1 6.5 .01

‘Bolded values indicate statistical significance.
"Poor efficacy is defined as lack of efficacy or psychiatric adverse event.
‘Intolerability is defined as nonpsychiatric adverse event.

patients (40.8% vs. 24.5%, p <.001). This group difference
appeared to be driven by greater drop-out rates in nonadher-
ent patients due to adverse events, patient decisions, protocol
violation, and other nonspecified reasons (Table 3).

Impact on Safety Measures

Adherent patients and nonadherent patients had compa-
rable outcomes in the mean change from baseline in AIMS,
Barnes Akathisia Rating Scale, Simpson-Angus Scale, and
most of the vital signs with the exception of weight change,
for which adherent patients had greater weight gain
than nonadherent patients (2.63 kg vs. 1.96 kg, p=.02).
Treatment-emergent adverse events that occurred signifi-
cantly more often in nonadherent patients than in those
who were adherent were increased appetite (9% vs. 4.5%,
p=.04) and hemorrhoids (2.5% vs. 0.3%, p=.02). There were
no treatment-emergent adverse events that occurred more
often in adherent patients.

Of the patients who had plasma concentration data col-
lected at week 4 and 8, those who were adherent to their
medication had greater concentration levels compared to
those who were not adherent (week 4: 44.97 ng/mL vs.
29.57 ng/mL, p=.02; week 8: 43.86 ng/mL vs. 29.97 ng/mL,
p=-.19).

Predictors of Nonadherence

None of the baseline patient characteristics, including
demographics, illness characteristics, baseline weight, and
history of substance abuse, appeared to be significant predic-
tors of medication nonadherence (data available on request).
Among the baseline symptom measures (MADRS, PANSS,
CGI-S, GAE and QLS), only the MADRS scores were a sig-
nificant risk factor for medication nonadherence during the
study (Table 4). Patients with greater depressive symptoms,
especially sadness, concentration difficulties, and pessimis-
tic thoughts, were more likely to be nonadherent with their
medication (Table 4).

The MADRS data were collected at baseline and at the
end of the study only; thus, it was not possible to assess the
effect of depressive symptoms as measured by the MADRS
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Adherent Nonadherent
Measure (n=381) (n=201) P’
PANSS score
Total® 92.93 (12.47) 94.50 (13.17) .16
Lack of judgment and 3.44 (1.31) 3.25(1.29) .09
insight item
Suspiciousness item 4.32 (0.94) 4.41 (0.98) 31
GAF 42.89 (9.35) 42.80 (9.07) 91
QOL 5228 (18.0)  52.21(19.36) .97
MADRS
Total 13.90 (8.80) 15.85 (8.50) 01
Item 1: apparent sadness 1.56 (1.32) 1.77 (1.26) .07
Item 2: reported sadness 1.54 (1.45) 1.81 (1.44) .04
Item 3: inner tension 1.97 (1.24) 2.18 (1.26) .06
Item 6: concentration 2.36 (1.44) 2.64 (1.38) .02
difficulties
Item 7: lassitude 1.45 (1.40) 1.68 (1.39) .06
Item 9: pessimistic thoughts 1.24 (1.31) 1.55 (1.34) .01

*All values are presented as mean (SD).

*Bolded values indicate statistical significance.

‘PANSS factors were also examined, and there were no significant group
differences.

Abbreviations: GAF = Global Assessment of Functioning,
MADRS =Montgomery-Asberg Depression Rating Scale,
PANSS = Positive and Negative Syndrome Scale, QOL = Quality of
Life scale.

on nonadherence during the study. To explore this issue
further, we examined change in the PANSS depression fac-
tor scores' at each visit during the study for its predictive
value for medication nonadherence during the following
visit. Each individual item in the depression factor (so-
matic concern, anxiety, guilt feelings, and depression) was
also tested as a potential risk factor of nonadherence. Data
showed that at any given visit, worsening in somatic concern
from baseline was associated with increased risk of medica-
tion nonadherence during the following visit (hazard ratio
[HR]=1.2, 95% CI=1.06 to 1.35, p=.003). The absolute
score of somatic concern was not found to be a significant
predictor of nonadherence (p=.69). Other examined items
of the depression factor were not significantly associated
with risk of medication nonadherence.

Level of hostility, as measured by the absolute score of
the PANSS hostility item, was found to be a significant
predictor of nonadherence during the study. Greater level
of hostility at any visit was associated with a greater like-
lihood of nonadherence at the following visit (HR=1.14,
95% CI=1.02 to 1.26, p=.02). Change from baseline in the
PANSS hostility item did not predict adherence status at the
following visit (p=.9).

Overall treatment efficacy, as measured by the change in
PANSS total score at any visit, was not a significant predic-
tor of nonadherence at the following visit (p=.38). Both
overall tolerability, as measured by the maximum severity
of adverse events, and weight change from baseline at any
visit were not significant predictors of nonadherence at the
following visit (p=.47 and p=.16, respectively).
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DISCUSSION

Approximately one third of the patients were nonadher-
ent with their prescribed medication at least once during
the 8-week study. Nonadherent patients achieved signifi-
cantly less clinical improvement compared to patients who
were adherent to their medication. There was a significant
relationship between longer duration of nonadherence and
reduced likelihood of achieving response at the end of the
study. Depressive symptoms and hostility appeared to be
risk factors for medication nonadherence.

Rates of medication nonadherence with antipsychotic
drugs in schizophrenia patients have been reported previ-
ously based on different measures of adherence, including
self-reports, clinician judgment, prescription fill records,
and pill counts. Evaluation of nonadherence based on self-
report and clinician judgment may be subjective and not
reliable. Pill counts may provide a more accurate approach
to determine degree of medication adherence. In addition,
there may be differences in the definitions and degrees of
nonadherence used for analysis in different studies, for ex-
ample, complete or partial adherence to treatment doses.

In the current study, daily data on medication adherence
to full dose based on pill counts were collected and entered
into the reporting database for every patient during the en-
tire study. We do not have data on the actual daily pill counts
to further characterize whether a patient was partially or
completely compliant with the daily dose. Our rate of non-
adherence was low compared to the study of Mahmoud et
al.,” who used a pill count method and reported that 94.8%
of patients taking atypical antipsychotics missed at least a
day of medication during their observation period.

Using the prescription refill rate method, Dolder et
al.* found that there were only 57.4% of adherent refills
by patients followed over 6 months who were taking atypi-
cal antipsychotic medication. Our relatively lower rate of
nonadherence may have been due to the short duration
of the study and the frequent required research visits.
Csernansky et al.” reported an even lower rate of nonadher-
ence (3%-4%) in a relapse prevention study using pill count.
The low rates may be partially explained by the relatively
stable patient population that was recruited for the relapse
study, including the requirement that all patients had re-
ceived a stable dose of antipsychotic medication for at least
30 days before entry and were judged clinically stable by
the principal investigator at each site. Thus, these relatively
stable patients might be expected to have a higher rate of
compliance than has been seen in other trials and settings.

Patients who did not follow the prescribed medication
regimen had less clinical response compared to their ad-
herent counterparts in a broad range of clinical domains,
including positive, negative, disorganization, depression,
and hostility symptoms. The latter difference is particularly
noteworthy given the potential negative effects of hostility
on the patients’ immediate environment. These symptom
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domain differences were further supported by a differen-
tial effect on the overall level of functioning as measured
by the GAF. Conversely, patients with less clinical response
may experience their treatment as less beneficial and, there-
fore, be less adherent. However, there is no evidence in this
study to suggest that treatment response may have affected
adherence, as change in PANSS total was not a significant
predictor for subsequent nonadherence.

Furthermore, nonadherent patients had a lower rate of
early response by week 2 (31.3% vs. 42.4%), suggesting that
the relationship between adherence and response began ear-
ly in the study. This finding may indicate that nonadherence
started early for these patients. Alternatively, the decreased
early response rate of nonadherent patients may result from
nonpharmacologic factors, such as a negative expectation
toward taking medication® or negative subjective response
to medication.” The “healthy adherer effect” may also con-
tribute to the relationship between adherence and response.
This hypothesis states that good adherence may be a trait,
and individuals who exhibit adherent behaviors may lead
healthier lives and have better outcomes regardless of treat-
ment.** Nevertheless, the cumulative negative effect of
nonadherence on clinical response was evident with each
incremental day of medication nonadherence associated
with a 6% reduction of likelihood of response. However,
the difference in functional outcomes as measured by the
QLS was not significant between adherent and nonadher-
ent patients. It is possible that the duration of the current
study did not allow sufficient time to observe the long-term
outcome in patient quality of life as evidenced by a recently
published long-term study that reported the association be-
tween nonadherence and poor functional outcomes during
a 3-year follow-up period.”

Patient baseline characteristics were explored as po-
tential risk factors for medication nonadherence. Greater
depressive symptoms at baseline, particularly sadness, con-
centration difficulties, and pessimistic thoughts, were found
to be associated with increased risk of not adhering to the
prescribed medication regimen during treatment. Ascher-
Svanum et al.*® also found that one of the predictors for
nonadherence was prior treatment with antidepressants,
likely a marker for presence of depression. Before a medi-
cation is prescribed, the identification of greater baseline
depression may help clinicians identify patients who may
be at risk of medication nonadherence. Appropriate inter-
ventions such as concomitant antidepressant treatment may
then be considered to enhance better medication adherence
and consequently better treatment outcome.

Due to the infrequent collection of MADRS data, we
used the PANSS depression factor to study the predictive
value of depressive symptoms for nonadherence from one
visit to another. One of the items, somatic concern, showed
a predictive value. The PANSS somatic concern item rates
the degree of physical complaints or beliefs about bodily
illness or malfunctions and may reflect somatic side effects
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or subjective negative response to the medication. From
the practical standpoint, this result suggests that clinicians
should monitor patients’ somatic complaints since these
may herald an increased risk of nonadherence.

We found that hostility throughout the duration of the
study was associated with nonadherence in subsequent time
periods. Nonadherence to antipsychotic treatment is well
known to significantly contribute to the development and
severity of hostile and aggressive behavior of schizophrenia
patients in the community.”>” It is widely believed that the
patients first stop taking their medications and, as a result,
become aggressive. Although this model is valid, our analy-
ses suggest that hostility may precede nonadherence and, at
least in some patients, perhaps contribute to its causation.

There has been considerable evidence in the literature
linking treatment resistance in schizophrenia to violent and
hostile behavior,*** although the underlying mechanism of
the link is not well understood. Our findings may suggest a
novel mechanism of that link: hostile attitude leads to non-
adherence, and nonadherence then gives the appearance of
treatment resistance. Conversely, Alia-Klein et al.”” found in
a forensic sample of inpatients with various psychotic disor-
ders a significant main effect of nonadherence on violence
severity. Future studies are needed to better understand this
relationship.

Similar to Dolder et al.,” we did not find that other
characteristics reported in the literature, such as a higher
number of past hospitalizations, greater degree of psychopa-
thology, history of substance abuse, and lack of insight, were
associated with nonadherence in our sample. One reason
for this may be that our sample was specifically screened to
participate in a medication trial requiring cooperative par-
ticipation in various research procedures. In addition, our
assessment of patients’ insight was limited to the evaluation
of the PANSS insight item. Better measures of insight might
have yielded different results since other studies such as
Perkins et al.”' suggest insight may be important for medica-
tion adherence.

Perkins et al.” examined the likelihood of becoming
medication nonadherent for 1 week or longer based on daily
pill count in a 2-year study of patients recovering from first-
episode schizophrenia spectrum disorders. In their analysis,
patients with less belief in the need for treatment or who
believed that medications were of low benefit were more
likely to be nonadherent, as were patients with less improve-
ment in positive and general psychopathology symptoms,
whereas negative aspects of medication were not associ-
ated with likelihood of nonadherence. Our study did not
have the same measures to capture patient beliefs regarding
medication adherence as used in the Perkins et al. study,”
but, in our study, nonadherent patients did have less positive
and other symptom improvement compared with adherent
patients, and similar to the Perkins et al.”' study, negative
aspects of medication did not appear to be associated with
nonadherence.
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In contrast to treatment response, we found that adher-
ent and nonadherent patients had comparable outcomes
in extrapyramidal symptoms as measured by the AIMS,
Barnes Akathisia Rating Scale, and Simpson-Angus Scale.
This finding is not surprising, as there was only a small
change in extrapyramidal symptoms. As expected, adher-
ent patients had significantly greater weight change, most
likely due to the longer exposure to the study medication.
However, change in weight did not predict future nonadher-
ence to treatment.

Our data suggest that the higher rate of early study dis-
continuation in nonadherent patients was primarily due
to patient decision and violation of protocol procedures,
whereas poor efficacy did not appear to contribute to this
difference. However, the patients’ decision to discontinue
their participation in the study may partially be influenced
by their negative subjective perception of problems with
the study medication.”*” Unfortunately, in this study, as
in many others, it is difficult to interpret what underlying
reasons result in discontinuation due to patient decision.
In any event, nonadherence and discontinuation are, to
some extent, overlapping in our study. At each visit, pa-
tients identified as nonadherent may have taken a portion
of prescribed medication (partial nonadherence) or no
medication at all (complete nonadherence). Persistent
complete nonadherence, defined as missing 7 consecutive
days of full medication dose, did lead to discontinuation per
protocol requirement. It should be noted that when early
discontinuation has been taken into consideration through
a mixed-model repeated-measures analysis, adherent pa-
tients maintained a greater level of treatment response as
measured by change in PANSS total score compared to non-
adherent patients.

A limitation of the current study concerns the measure
of medication adherence. Even though the adherence status
in the current study based on pill counts provided a more
accurate and reliable measure of the true adherence level
than subjective report by the subject or subjective assess-
ment by the investigator, there is still room for error, as it
cannot be determined for certain if the pills have indeed
been taken by the patients. For example, pills may be dis-
carded, and the patient may thus be covertly noncompliant.
A previous study found that pill count may underestimate
the rate of nonadherence compared to more sophisticated
methods such as electronic monitoring.” The validity of
the pill counts as a measure of medication nonadherence
in this study is supported by its significant association with
plasma concentration levels. Adherent patients had greater
concentration levels compared to nonadherent patients at
each of the 2 testing occasions (4 and 8 weeks), with statisti-
cally significant differences at 4 weeks. The groups did not
significantly differ at study end, possibly due to selective and
greater study attrition of nonadherent patients.

Additional limitations are the relatively short duration
of the study of 8 weeks and the non-naturalistic sample
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characteristics. A longer follow-up period may have provided
additional information on the long-term effect of medication
nonadherence on treatment outcome, including functional
outcome. The particular sample characteristics may limit
our findings to patients who volunteer for a research study
requiring frequent visits and who receive significant support
from research staff during these visits.

CONCLUSION

Medication nonadherence, as measured by pill counts,
was present in approximately one third of the subject pop-
ulation during this 8-week prospective study. Our study
corroborates previous reports on the negative effect of non-
adherence on a wide spectrum of clinical outcomes and the
cumulative negative impact of increased duration of non-
adherence to a prescribed medication regimen, and it shows
that depressive symptoms at baseline, somatic concern, and
hostility during treatment constitute significant risk factors
for nonadherence to medication. These findings may help
clinicians to identify patients at risk for nonadherence and
utilize appropriate interventions to enhance medication ad-
herence and ultimately improve treatment outcome.

Drug name: olanzapine (Zyprexa).
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