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Objective: Adjunctive pharmacological
agents are extensively used in the treat-
ment of patients with schizophrenia. This
cross-sectional study examined the preva-
lence of the use of adjunctive agents, the
extent to which their use conforms with
Schizophrenia Patient Outcomes Research
Team (PORT) recommendations for ad-
junctive pharmacological treatment and
the relationship of conformance with
treatment recommendations to demo-
graphic and clinical variables and to symp-
toms and level of function.

Method: Outpatients with schizophrenia
(N=344) underwent an extensive inter-
view, and their medical records were re-
viewed. Data on demographic and clini-
cal characteristics, medications, and role
functioning were collected.

Results: More than two-thirds of the out-
patients received antiparkinsonian agents,
and 50% received an adjunctive agent
other than an antiparkinsonian agent.
Fifty-four (15.7%) outpatients received two

or more nonantiparkinsonian adjunctive
agents. Rates of conformance with the
PORT treatment recommendations for the
use of adjunctive agents ranged from 49%
to 65%, depending on the type of agent.
Ethnicity and diagnosis were the only two
patient characteristics that were consis-
tently related to conformance with PORT
treatment recommendations. The treat-
ment recommendation for adjunctive
mood stabilizers was the only recommen-
dation for which conformance was related
to multiple measures of patients’ symp-
toms and level of function.

Conclusions: Adjunctive agents are widely
used in the pharmacological treatment of
patients with schizophrenia, but there is a
limited relationship between use of these
agents in conformance with treatment rec-
ommendations and measures of symp-
toms and level of function. Longitudinal,
prospective studies are needed to demon-
strate the clinical utility of adjunctive
agents.

(Am J Psychiatry 2002; 159:1035–1043)

Patients with schizophrenia are commonly treated with
multiple medications, including adjunctive antiparkinso-
nian agents, antidepressants, antianxiety agents, β block-
ers, and mood stabilizers. The indications for these agents
include antipsychotic-induced extrapyramidal side ef-
fects; co-occurring symptoms of depression, anxiety, hos-
tility, and mania; and residual positive psychotic symp-
toms. Although adjunctive pharmacotherapy is a common
practice, other than research on the use of antiparkinso-
nian agents for extrapyramidal side effects, there is limited
empirical evidence supporting the efficacy of these inter-
ventions (1, 2). Moreover, there is little information re-
garding the patient and/or system-of-care characteristics
that are associated with the use of adjunctive agents or
whether the use of adjunctive agents is related to patient
outcome in actual clinical practice.

The Schizophrenia Patient Outcomes Research Team
(PORT) project conducted an extensive review of all stud-
ies investigating the use of adjunctive pharmacotherapies
(1). The review led to the development of three treatment
recommendations for the use of adjunctive agents in pa-

tients with schizophrenia (2). The three recommendations
cover 1) the use of antiparkinsonian agents for the treat-
ment of extrapyramidal side effects; 2) the use of benzodi-
azepines, β blockers, carbamazepine, and lithium for the
treatment of anxiety, hostility, and manic-like symptoms
and the use of antidepressants for depressive symptoms;
and 3) the use of benzodiazepines, β blockers, and mood
stabilizers for treatment-resistant positive symptoms.

The current study was designed to examine 1) the rate of
conformance to the PORT recommendations for adjunc-
tive pharmacotherapy, 2) the relationship of treatment
recommendation conformance to demographic and clini-
cal characteristics, and 3) the relationship of treatment
recommendation conformance to measures of patients’
symptoms and level of function.

Method

Sample

The PORT project sampling procedures are described in detail
elsewhere (3). Briefly, inpatient and outpatient and urban and ru-
ral treatment sites in two states were identified and asked to par-



1036 Am J Psychiatry 159:6, June 2002

ADJUNCTIVE PHARMACOLOGICAL AGENTS

ticipate in the project. At each treatment site, patients were eligi-
ble for study participation if they 1) had a presumptive diagnosis
of either schizophrenia or schizoaffective disorder, 2) could speak
English, 3) were 18 years of age or older, and 4) were legally com-
petent. Inpatient subjects were also required to have spent at
least one night in the hospital and live within a specified geo-
graphic region. Patients who met these eligibility criteria were
asked to undergo a survey interview and to give permission for a
review of their medical records. The data for the present study
were derived from subjects who were recruited only from outpa-
tient treatment sites. A total of 1,017 outpatients met initial eligi-
bility criteria. Of those, 584 subjects agreed to have their names
released to the study, 550 met a more detailed eligibility assess-
ment, and 440 (43.3% of the initial group of eligible subjects) un-
derwent the study assessments. All subjects provided written in-
formed consent before study entry. They were interviewed
between December 1994 and March 1996.

The following additional inclusion/exclusion criteria were ap-
plied to arrive at the final subject group for the current study. Pa-
tients without a diagnosis of schizophrenia or schizoaffective dis-
order in the medical record (N=27) and subjects more than 64
years old (N=34) were excluded from the study. The latter exclu-
sion criterion was added because pharmacotherapy practices
may differ for elderly patients. Thus, 379 (86.1%) of the 440 outpa-
tients who underwent the PORT study assessments were eligible
for the present study.

Patient Assessments

Two data collection instruments were used for this project: 1) the
PORT mental health survey, a 90-minute client interview, and
2) the PORT outpatient record review. The mental health survey is
largely based on the Quality of Life Interview (4) and also contains
the alcohol and drug CAGE questions (5) and selected items from
the Hopkins Symptom Checklist–90 (6). The survey includes items
on demographic characteristics, social and family relationships,
living arrangements, daily activities and functioning, employment,
financial resources, legal issues, health status, service use, patients’
knowledge about their illness and its treatment, life satisfaction,
symptoms, medication side effects, and alcohol and drug use. The
outpatient record review provides information on the patient’s psy-
chiatric and medical history and diagnoses, health services utiliza-
tion, treatment plan, current medications, and family contacts and
services. Information about use of the following classes of adjunc-
tive medications was recorded in the record review: 1) antiparkin-
sonian agents; 2) antidepressants; 3) anxiolytics/hypnotics; 4) β
blockers, e.g., propranolol; and 5) mood stabilizers.

Treatment Recommendations

The PORT treatment recommendations are based on an exten-
sive review of the treatment literature and expert opinion (1, 2).
There are three treatment recommendations for the use of ad-
junctive agents in the pharmacological treatment of schizophre-
nia. In the current study, we examined the treatment recommen-
dations for the use of adjunctive agents in the pharmacological
treatment of extrapyramidal side effects, persistent affective
symptoms (i.e., anxiety, depressive, hostility, or manic-like symp-
toms), and persistent positive symptoms. We restricted our exam-
ination of the treatment recommendation for persistent affective
symptoms to the use of adjunctive antidepressants for depression
and adjunctive antianxiety agents for anxiety, since there were in-
sufficient data to evaluate the use of β blockers for hostility symp-
toms and mood stabilizers for manic-like symptoms. We re-
stricted our evaluation of the treatment recommendation for
persistent positive symptoms to the use of mood stabilizers, since
there were insufficient data to evaluate the use of benzodiaz-
epines or β blockers for these symptoms. The modified treatment

recommendations, conformance criteria, and data sources used
to document conformance are listed in Appendix 1.

Medication Variables

The PORT outpatient record review was the source for data on
the type, dosage, and route of administration of antipsychotic
and adjunctive medications. The types of medication included all
conventional antipsychotics and the two new-generation anti-
psychotics clozapine and risperidone. Data collection occurred
before the marketing of either olanzapine or quetiapine. Patients
were categorized as using a “conventional antipsychotic only” if
they were treated only with a conventional antipsychotic and,
similarly, as using a “new-generation antipsychotic only” if they
were treated only with either clozapine or risperidone. The aver-
age daily antipsychotic dose was calculated by multiplying the
unit dose of the antipsychotic medication by the number of daily
units of medication prescribed. If more than one antipsychotic
was prescribed for a patient, then the average daily dose was cal-
culated for each medication, and the total average dose was cal-
culated by summing the individual average antipsychotic doses.
The average daily antipsychotic doses were converted to chlor-
promazine equivalents per day to allow them to be combined and
compared across antipsychotic types and classes (7–11).

Demographic and Clinical Variables

The following variables were used to evaluate the influence of
patient, geographic, and treatment characteristics on conform-
ance: age, gender, ethnicity (white versus nonwhite; because
there were too few Hispanic and Asian subjects for these groups
to be analyzed separately, these subjects were included with the
African American subjects in the nonwhite group), state (A or B),
locale (urban or rural), diagnosis (schizophrenia or schizoaffec-
tive disorder), duration of illness, presence of substance abuse
(alcohol or drug abuse), and psychiatric hospitalization during
the past year (yes or no).

The PORT mental health survey was the source of data on age,
gender, ethnicity, duration of illness, state, and locale. The PORT
outpatient record review was the source of data on diagnosis and
psychiatric hospitalization during the past year. Data on current
alcohol or drug abuse were obtained from the mental health sur-
vey and the outpatient record review CAGE items and items on
substance use, history of substance abuse treatment, and current
substance abuse treatment.

Symptom and Level-of-Function Measures

The following symptom and functioning variables were evalu-
ated: positive psychotic symptoms, depressive symptoms, medi-
cation side effects, social functioning, occupational functioning,
and general life satisfaction. The Hopkins Symptom Checklist–90
items in the PORT mental health survey were used to construct a
measure of positive psychotic symptoms. The six items used to
define this construct were 1) the idea that someone else can con-
trol your thoughts, 2) hearing voices that others do not hear, 3)
believing that other people are aware of your private thoughts, 4)
having thoughts that are not your own, 5) feeling that most people
cannot be trusted, and 6) feeling that you are watched or talked
about by others. The first four items were taken from the Hopkins
Symptom Checklist–90 psychoticism factor, and the other two
items were taken from the paranoid ideation factor. The complete
psychoticism factor was not used because it contains items that
are not related to positive psychotic symptoms (e.g., feeling
lonely even when you are with people, thinking that you should
be punished for your sins, never feeling close to another person)
(12). The Hopkins Symptom Checklist–90 depression factor items
were used to assess depressive symptoms. The PORT mental
health survey items derived from the Quality of Life Interview
were used to assess social and occupational functioning and gen-
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eral life satisfaction. Six items assessed the frequency and quality
of social contacts with family members and friends. The following
four categories of occupational functioning were evaluated: paid
employment or full-time student status,  volunteer or home-
maker, structured day program or part-time student status, and
unemployed. In the analyses, the first three levels of employment
were combined, and occupational functioning was classified as a
categorical yes (employed)/no (not employed) variable. General
life satisfaction was assessed with a 7-point Likert scale ranging
from 0, terrible, to 7, delighted. The following eight self-report
items from the PORT mental health survey were used to assess
the presence of medication side effects: sedation, restlessness,
feeling slowed down, tremor, blurred vision/dry mouth, difficulty
concentrating/forgetfulness, impaired sexual function, and
weight gain. Three of these items (i.e., restlessness, feeling slowed
down, and tremor) were used to assess conformance with the
PORT recommendation for adjunctive treatment with antiparkin-
sonian agents.

Statistical Analyses

Three conformance categories were used: conformant, non-
conformant, and indeterminate. Indeterminate conformance
with a specific treatment recommendation occurred when a sub-
ject received the adjunctive treatment but did not report the
symptom or diagnostic indicator for the adjunctive treatment;
e.g., a patient was treated with an antidepressant but did not re-
port either depressive symptoms or a current diagnosis of depres-
sion. Subjects whose treatment had indeterminate conformance
may represent patients who were appropriately and effectively
treated or patients who were overtreated. Conformance rates
were calculated by using data from only those subjects whose
treatment was either conformant or nonconformant. Chi-square
statistics were used to assess conformance rate differences with
respect to the class of antipsychotic medication received (e.g.,
conventional antipsychotics only versus new-generation antipsy-
chotics only).

Analysis of variance (ANOVA) (for continuous variables) or chi-
square analysis (for categorical variables) were conducted to ex-
amine the bivariate relationships between conformance with
treatment recommendations (conformant/nonconformant/inde-
terminate) and demographic and clinical variables. If the relation-
ship between a demographic or clinical variable and conformance
status was significant, the appropriate post hoc pairwise compar-
isons were conducted to determine group differences.

Analysis of covariance (ANCOVA) was used to examine the rela-
tionship of conformance with treatment recommendation to
symptom and function measures. Class of antipsychotic and any
demographic or clinical variable associated with a p value less
than 0.05 in the bivariate analyses were included as covariates.
The covariates for each model are specified in the presentation of
the results. If the overall model statistic was significant, then the
type III sum-of-squares statistic was used to examine whether
treatment recommendation conformance contributed signifi-
cantly to the model. If the relationship between a symptom or
level-of-function measure and conformance was significant, the
appropriate post hoc pairwise comparisons were performed by
using the procedure of Edwards and Berry (13) to keep the overall
type I error rate at alpha=0.05. Adjusted p values were obtained by
estimating the probability of obtaining pairwise t statistics at least
as extreme as those observed under the null hypothesis by simu-
lation from a multivariate t distribution with correlation parame-
ters estimated from the correlation structure of the observed
data. For unbalanced data, these simulation estimates can be
more accurate than approximated methods such as the Tukey-
Kramer multiple comparison test. Only the adjusted p values are
cited in the text, as the pairwise t statistics would give a mislead-
ing impression of the correct p value for the test.

Before conducting any ANCOVAs, we examined each potential
covariate to determine whether assumptions of homogeneity of
regression were met. For several categorical variables, the as-
sumption was not met, and analyses were conducted separately
for each categorical variable group. In the analyses of the relation-
ships between conformance with treatment recommendations
for adjunctive antiparkinsonian agents and medication side ef-
fects, adjunctive antidepressant treatment recommendation con-
formance and the Hopkins Symptom Checklist–90 depression
factor, and adjunctive mood stabilizer treatment recommenda-
tion conformance and the Hopkins Symptom Checklist–90 posi-
tive psychotic symptoms measure, a symptom measure was used
to define whether the subject’s treatment was conformant, non-
conformant, or indeterminate. Therefore, conformant-indeter-
minate or nonconformant-indeterminate group differences
would be tautological and are interpreted accordingly.

The alpha level for the analyses examining the relationships of
treatment recommendation conformance with demographic and
clinical variables and with symptom and level-of-function mea-
sures was set at 0.01 to account for the multiple comparisons and
to reduce the rate of type I error.

Results

A total of 379 subjects underwent the PORT mental
health survey and outpatient record review assessments.
Thirty-five subjects were excluded because 1) an antipsy-
chotic had not been prescribed for them (N=14), 2) some
data from the survey interview or record review were miss-
ing for them (N=20), and 3) they were a clinical trial re-
search subject (N=1). A total of 344 subjects were included
in the final study group. In a comparison of the demo-
graphic characteristics of the patients who were included
(N=344) and those who were excluded (N=673), there were
no significant differences in gender (χ2=0.98, df=1, p=0.32)
or age distribution (χ2=0.72, df=2, p=0.70). However, the
two groups differed significantly in ethnicity. Of the pa-
tients who were included, 59.6% were white and 40.4%
were nonwhite, compared with 67.2% and 32.8%, respec-
tively, of the patients who were excluded (χ2=5.24, df=1, p=
0.02). The demographic and clinical characteristics of the
final study group are presented in Table 1.

Of the patients included in the study, 259 (75.3%) were re-
ceiving at least one adjunctive agent. Eighty-eight patients
(25.6%) were treated with only adjunctive antiparkinsonian
agents, 101 (29.4%) with an antiparkinsonian agent and at
least one other adjunctive agent, and 70 (20.3%) with at
least one adjunctive agent other than an antiparkinsonian
agent. Fifty-four patients (15.7%) were receiving two or
more nonantiparkinsonian adjunctive agents.

Conformance Rates

The numbers of subjects whose treatment was confor-
mant, nonconformant, and indeterminate for each treat-
ment recommendation are presented in Table 2. The con-
formance rates ranged from a low of 49.0% for the use of
adjunctive antidepressants to a high of 65.4% for the use of
adjunctive antiparkinsonian agents.

Class of antipsychotic medication was significantly re-
lated to conformance with the treatment recommendation
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for adjunctive antiparkinsonian agents (χ2=24.6, df=2, p=
0.001). In the post hoc pairwise comparisons, the treatment
of patients who received conventional antipsychotics was
significantly more likely to be conformant (χ2=19.0, df=1,
p<0.0001) and significantly less likely to be indeterminate
(χ2=17.2, df=1, p<0.001) than the treatment of those who re-
ceived new-generation antipsychotics. The difference be-
tween the conventional and new-generation groups was
primarily driven by the large number of clozapine-treated
patients who reported extrapyramidal side effects but were
not treated with an antiparkinsonian agent. There were no
significant effects of class of antipsychotic on conformance
with the other treatment recommendations.

Demographic and Clinical Variables

Results for the relationship between conformance with
treatment recommendations for adjunctive agents and
patients’ demographic and clinical variables are presented
separately for each type of adjunctive agent.

Antiparkinsonian agents. There were no significant re-
lationships between any of the demographic and clinical
variables and conformance with the treatment recom-
mendation for adjunctive antiparkinsonian agents.

Antidepressants. Locale (χ2=8.48, df=2, p=0.01) and di-
agnosis (χ2=20.4, df=2, p=0.001) were significantly related
to conformance with the treatment recommendation for

adjunctive antidepressant agents. In the post hoc pairwise
comparisons for locale, the treatment of patients in rural
settings was significantly more likely to be conformant
than the treatment of those in urban settings (χ2=7.31, df=
1, p=0.007). In the post hoc comparisons for diagnosis, the
treatment of patients with schizophrenia was significantly
less likely to be conformant (χ2=6.80, df=1, p=0.009) and
significantly more likely to be indeterminate (χ2=1.94, df=
1, p<0.0001) than the treatment of patients with schizoaf-
fective disorder.

Antianxiety agents. Ethnicity (χ2=24.6, df=2, p=0.001)
and diagnosis (χ2=23.6, df=2, p=0.001) were significantly
related to conformance with the treatment recommenda-
tion for adjunctive antianxiety agents. In the post hoc pair-
wise comparisons for ethnicity, the treatment of white
subjects was significantly more likely than that of non-
white subjects to be classified as either conformant (χ2=
13.6, df=1, p=0.0002) or nonconformant (χ2=14.8, df=1, p=
0.0001); i.e., the treatment of nonwhite subjects was more
likely to be classified as indeterminate. In the post hoc
pairwise comparisons for diagnosis, patients with schizo-
phrenia were more likely than patients with schizoaffec-
tive disorder to have treatment that was classified as inde-
terminate (χ2=22.4, df=1, p<0.0001).

Mood stabilizers. Ethnicity (χ2=9.24, df=2, p=0.01), di-
agnosis (χ2=31.6, df=2, p=0.001), and substance abuse (χ2=
9.01, df=2, p=0.01) were significantly related to conform-
ance with the treatment recommendation for adjunctive
mood stabilizers. In the post hoc pairwise comparison for
ethnicity, white subjects were significantly more likely
than nonwhite subjects to have treatment that was con-
formant (χ2=9.0, df=1, p=0.03). In the post hoc pairwise
comparison for diagnosis, patients with schizophrenia
were significantly less likely to have conformant treatment
than patients with schizoaffective disorder (χ2=18.8, df=1,
p<0.0001). In the post hoc pairwise comparison for sub-
stance abuse, patients whose treatment conformed to the
recommendation were significantly less likely than pa-
tients with nonconformant treatment to exhibit current
substance abuse (χ2=7.5, df=1, p=0.006).

Symptoms and Level of Function

The relationships between treatment recommendation
conformance and symptom and level-of-function mea-
sures for which the overall ANCOVA was significant are
presented in Table 3. The demographic and clinical vari-
ables that met entry criteria (p<0.05 in the bivariate analy-
ses; see Statistical Analyses section) and were included in
the analytical models as covariates are specified at the be-
ginning of each subsection.

Antiparkinsonian agents. Ethnicity (χ2=7.15, df=2, p=
0.03) and psychiatric hospitalization during the past year
(χ2=6.60, df=2, p=0.04) met entry criteria and were in-
cluded as covariates in the statistical model. The overall
model statistic was significant for medication side effects.

TABLE 1. Demographic and Clinical Characteristics of 344
Outpatients in a Study of Conformance With Schizophrenia
Patient Outcomes Research Team (PORT) Treatment Rec-
ommendations for Adjunctive Pharmacological Agents

Characteristic Values
Mean SD

Age (years) 43.3 10.2
Duration of ilness (years) 20.2 10.2
Antipsychotic dose (chlorpromazine equivalents 

per day) 748.9 708.5
Conventional antipsychotics only (N=246) 787.8 375.3
New-generation antipsychotics only (N=76) 605.9 263.9
Both (N=22) 1185.0 978.4

N %
Gender

Female 126 36.6
Male 218 63.4

Ethnicity
White 205 59.6
Nonwhite 139 40.4

State
A 203 59.0
B 141 41.0

Locale
Rural 77 22.4
Urban 267 77.6

Diagnosis
Schizophrenia 272 79.1
Schizoaffective disorder 72 20.9

Psychiatric hospitalization during past year
Yes 64 18.6
No 280 81.4

Substance abuse
Present 95 27.6
Absent 249 72.4
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Treatment recommendation conformance contributed
significantly to the model (F=38.22, df=2, 315, p=0.0001).

In the post hoc pairwise comparisons, patients whose
treatment was conformant with the recommendation for
adjunctive antiparkinsonian agents were less likely to ex-
perience medication side effects than patients with non-
conformant treatment (p=0.007). There were also signifi-
cant differences in medication side effects between the
conformant and indeterminate groups (p=0.0001) and the
nonconformant and indeterminate groups (p=0.0001).
These latter differences are consistent with the use of pa-
tients’ reports of extrapyramidal side effects to define con-
formance with the treatment recommendation for ad-
junctive antiparkinsonian agents.

Antidepressants. Locale (χ2=8.48, df=2, p=0.01), diagno-
sis (χ2=20.4, df=2, p=0.001), and psychiatric hospitaliza-
tion during the past year (χ2=6.35, df=2, p=0.04) met entry
criteria and were included as covariates in the statistical
model. The overall model was significant for the Hopkins
Symptom Checklist–90 positive psychotic symptoms
measure, the Hopkins Symptom Checklist–90 depression
factor, medication side effects, and general life satisfac-
tion. Treatment recommendation conformance contrib-
uted significantly to each of these models (positive psy-
chotic symptoms measure: F=15.73, df=2, 320, p=0.0001;
depression factor: F=50.82, df=2, 321, p=0.0001; medica-
tion side effects: F=10.73, df=2, 315, p=0.0001; and general
life satisfaction: F=14.17, df=2, 321, p=0.0001).

In the post hoc pairwise comparisons for the positive
psychotic symptoms measure, the depression factor, med-
ication side effects, and general life satisfaction, there were
significant differences between patients whose treatment
was conformant and those whose treatment was indeter-
minate and between those with nonconformant treatment
and those with indeterminate treatment. Compared with
the indeterminate group, the conformant and nonconfor-
mant groups had more positive symptoms (p=0.002 and p=
0.0001, respectively), higher depression factor scores (p=
0.0001 and p=0.0001), more medication side effects (p=
0.0002 and p=0.0006), and less general life satisfaction (p=
0.0001 and p=0.0002). The differences between the confor-
mant and indeterminate groups and the nonconformant
and indeterminate groups on the depression factor are
consistent with the use of the Hopkins Symptom Check-

list–90 depression factor to define, in part, conformance
with the recommendation for adjunctive antidepressants
treatment. There were no significant conformant and non-
conformant group differences on the depression factor.

Antianxiety agents. Ethnicity (χ2=24.6, df=2, p=0.001)
and diagnosis (χ2=23.6, df=2, p=0.001) met entry criteria
and were included as covariates in the statistical model.
The overall model statistics were significant for the Hop-
kins Symptom Checklist–90 positive psychotic symptoms
measure and depression factor (both variables were ana-
lyzed separately for white and nonwhite subjects). Treat-
ment recommendation conformance contributed signifi-
cantly to the models that included nonwhite subjects
(positive psychotic symptoms measure: F=10.59, df=2, 133,
p=0.0001; depression factor: F=16.24, df=2, 134, p=0.0001).

In the post hoc pairwise comparisons for the positive
psychotic symptoms measure and the depression factor,
there were significant differences for nonwhite subjects
only between the conformant and indeterminate groups
and between the nonconformant and indeterminate
groups. Compared with the indeterminate group, the con-
formant and nonconformant groups had more positive
symptoms (p=0.0005 and p=0.002, respectively) and
higher depression factor scores (p=0.0001 and p=0.0002).
There were no significant differences between the confor-
mant and nonconformant groups.

Mood stabilizers. Ethnicity (χ2=9.24, df=2, p=0.01), diag-
nosis (χ2=20.4, df=2, p=0.001), and substance abuse (χ2=
9.01, df=2, p=0.01) met entry criteria and were included as
covariates in the statistical model. The overall model statis-
tics were significant for the Hopkins Symptom Checklist–90
positive psychotic symptoms measure, the Hopkins Symp-
tom Checklist–90 depression factor, medication side ef-
fects, and general life satisfaction. Treatment recommenda-
tion conformance contributed significantly to each of these
models (positive psychotic symptoms: F=194.91, df=2, 320,
p=0.0001; depression factor: F=43.74, df=2, 320, p=0.0001;
medication side effects: F=13.98, df=2, 314, p=0.0001; and
general life satisfaction: F=11.63, df=2, 320, p=0.0001).

In the post hoc pairwise comparisons for the positive
psychotic symptoms measure, the patients with conform-
ant treatment had significantly fewer positive psychotic
symptoms than the patients with nonconformant treat-
ment (p=0.0001). There were also significant differences be-

TABLE 2. Rates of Conformance With Schizophrenia Patient Outcomes Research Team (PORT) Recommendations for Treat-
ment With Adjunctive Pharmacological Agents in 344 Outpatients 

Adjunctive 
Pharmacological Agent

Subjects’ Treatment

 Conformant With
Recommendation

Nonconformant With
Recommendation Indeterminatea Conformance Rate (%)b

Antiparkinsonian agents 185 98 54 65.4
Antidepressants 104 82 158 55.9
Antianxiety agents 52 54 238 49.0
Mood stabilizers 69 64 210 51.9
a Treatment of subjects who received the adjunctive agent but did not report the symptom or diagnostic indicator for the adjunctive agent,

e.g., a patient treated with an antidepressant who reported neither depressive symptoms nor a current diagnosis of depression.
b Based on the number of conformant subjects in the group consisting of conformant and nonconformant subjects.
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tween the conformant group and the indeterminate group
(p=0.03) and between the nonconformant group and the
indeterminate group (p=0.0001). These latter group differ-
ences are consistent with the use of the positive psychotic
symptoms measure to define conformance with the treat-
ment recommendation for adjunctive mood stabilizers.

In the post hoc pairwise comparisons for the depression
factor, the conformant and indeterminate groups had sig-
nificantly lower depression factor scores than the noncon-
formant group (p=0.0001 for both comparisons). In the
post hoc pairwise comparisons for medication side ef-
fects, the conformant and nonconformant groups were
significantly more likely to experience medication side ef-
fects than the indeterminate group (p=0.02 and p=0.0001,
respectively). In the post hoc pairwise comparisons for
general life satisfaction, the conformant and indetermi-
nate groups had significantly higher general life satisfac-
tion scores than the nonconformant group (p=0.01 and p=
0.0001, respectively).

Discussion

The study results indicate that adjunctive agents are ex-
tensively used in the pharmacological treatment of pa-
tients with schizophrenia or schizoaffective disorder. Sev-
enty-five percent of all patients in the study were receiving
at least one adjunctive agent, and 30% were receiving two
or more adjunctive agents. The use of adjunctive agents
extended well beyond antiparkinsonian agents. Fifty per-

cent of all patients were treated with an adjunctive agent
other than an antiparkinsonian agent.

The highest conformance rate was for the PORT treat-
ment recommendation for adjunctive antiparkinsonian
agents, with almost two-thirds of the outpatient subjects
having conformant treatment. This high conformance rate
suggests that these agents are appropriately used for the
majority of patients with schizophrenia or schizoaffective
disorder. There was a significant difference in conform-
ance with the treatment recommendation for adjunctive
antiparkinsonian agents between patients treated with
conventional antipsychotics and those treated with new-
generation antipsychotics. This difference was primarily
driven by the large number of clozapine-treated patients
who reported extrapyramidal side effects but were not
treated with an antiparkinsonian agent. In light of the very
low incidence of extrapyramidal side effects associated
with clozapine treatment (14), this was an unexpected
finding. The most likely explanation is that the use of self-
report items rather than an objective measure of extrapyra-
midal side effects led to an overestimation of the presence
of extrapyramidal side effects through the misattribution
of other symptoms. Sedation was the most common medi-
cation side effect in the clozapine-treated patients with
nonconformant treatment, and sedation may have been
self-reported as the extrapyramidal symptom of “feeling
slowed down,” which was the most commonly reported ex-
trapyramidal symptom. The failure to use antiparkinso-

TABLE 3. Significant Relationships Between Conformance With Schizophrenia Patient Outcomes Research Team (PORT)
Recommendations for Treatment With Adjunctive Pharmacological Agents and Measures of Symptoms or Functioning in
344 Outpatients

Relationship Between Adjunctive 
Pharmacological Agent and Measure 
of Symptoms or Functioning

Subjects’ Treatment

Conformant With 
Recommendation

Nonconformant With 
Recommendation Indeterminatea Analysisb

Mean SD Mean SD Mean SD F df p
Antiparkinsonian agents and medication 

side effectsc 1.72 0.42 1.88 0.39 1.27 0.27 21.95 4, 315 0.001
Antidepressants

Hopkins Symptom Checklist–90d

Positive psychotic symptoms measure 2.21 1.14 2.43 1.04 1.71 0.73 6.00 6, 320 0.0001
Depression factor 2.50 0.90 2.64 0.79 1.72 0.48 19.12 6, 321 0.0001

Medication side effectsc 1.79 0.44 1.80 0.45 1.57 0.39 5.87 6, 315 0.0001
General life satisfactione 4.12 1.44 4.32 1.63 5.12 1.19 6.52 6, 321 0.0001

Antianxiety agentsf

Hopkins Symptom Checklist–90
Positive psychotic symptoms measured 3.14 1.25 3.14 1.01 2.01 1.01 5.56 4, 133 0.0004
Depression factord 3.15 0.86 2.87 0.91 1.97 0.74 8.40 4, 134 0.0001

Mood stabilizers
Hopkins Symptom Checklist–90d

Positive psychotic symptoms measure 1.87 0.91 3.61 0.61 1.60 0.52 70.08 6, 320 0.0001
Depression factor 2.08 0.79 3.02 0.84 1.94 0.64 16.64 6, 320 0.0001

Medication side effectsc 1.78 0.47 1.92 0.44 1.60 0.39 6.17 6, 314 0.0001
General life satisfactione 4.61 1.41 3.69 1.51 4.93 1.32 5.51 6, 320 0.0001

a Treatment of subjects who received the adjunctive agent but did not report the symptom or diagnostic indicator for the adjunctive agent,
e.g., a patient treated with an antidepressant who reported neither depressive symptoms nor a current diagnosis of depression.

b Overall analysis of covariance, with type of antipsychotic (conventional or new-generation) and any demographic or clinical variable associ-
ated with a p value less than 0.05 in the bivariate analyses as covariates.

c Side effects rated on a 1–3 scale; lower score is better.
d Rated on a 1–5 scale; lower score is better.
e Rated on a 1–7 scale; higher score is better.
f Significant relationship for nonwhite subjects only.
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nian agents for these patients supports the plausibility of
this interpretation.

The conformance rate data for adjunctive antidepres-
sants, antianxiety agents, and mood stabilizers do not pro-
vide as clear support for the extensive use of these agents.
This is partly because it was not possible to ascertain the
presence of the indicator for the need for the adjunctive
agent in a large number of patients, who were subsequently
classified as having indeterminate treatment. The subjects
whose treatment was classified as indeterminate represent
an ambiguous group. They may have previously presented
with a treatment indicator and may have been effectively
treated, or they may be receiving an adjunctive treatment
without any indication for the treatment. Their inclusion in
the conformant group would lead to a potential overesti-
mation of the appropriate use of adjunctive agents,
whereas their exclusion from this group, as was done in the
current study, may lead to an underestimation of conform-
ance rates. These possibilities result from the limitations of
cross-sectional data assessment. Longitudinal, prospective
studies would enable a more precise determination of the
presence of treatment indicators, reduce the number of in-
determinate cases, and provide a more accurate evaluation
of the appropriate use of these agents.

Ethnicity and diagnosis were the only demographic and
clinical variables that were significantly related to conform-
ance for more than one treatment recommendation. White
subjects were more likely than nonwhite subjects to have
appropriately received a prescription for mood stabilizers
to treat persistent and clinically significant positive symp-
toms. Although the difference was not significant, white
subjects also had higher conformance rates for adjunctive
antidepressants. However, a significantly higher proportion
of nonwhite than of white subjects were treated with ad-
junctive antianxiety agents; i.e., a higher proportion of non-
white subjects had treatment that was either conformant or
indeterminate. These results suggest that prescription
practices may vary with ethnicity and that ethnicity may
have a specific effect on the prescription of antidepressants
and mood stabilizers. Previous research has observed that
nonwhite subjects are more likely to be given a diagnosis of
schizophrenia and less likely to be given a diagnosis of af-
fective disorders (15). This effect of ethnicity may extend to
the agents used to treat these conditions.

Outpatients with schizophrenia were significantly less
likely than those with schizoaffective disorder to have
treatment that was conformant with either the adjunctive
antidepressant or the adjunctive mood stabilizer treat-
ment recommendations. The lower frequency of use of ad-
junctive antidepressants in outpatients with schizophre-
nia suggests that the identification of affective symptoms
through a formal diagnosis increases the likelihood that
patients with depressive symptoms will actually receive
appropriate antidepressant therapy. The actual effective-
ness of this therapy is unclear (see later discussion). The
significance of the diagnostic effect for mood stabilizers is

less clear, as many patients with schizoaffective disorder
may be receiving mood stabilizers for manic-like symp-
toms as well as persistent positive symptoms.

Conformance with treatment recommendations for ad-
junctive agents had a mixed relationship with measures of
symptoms and level of function. Conformance was unre-
lated to social or occupational function measures. There
are at least two possible explanations for the lack of associ-
ation. First, extrapyramidal side effects, anxiety, depressive
symptoms, and persistent positive symptoms may not
have important relationships to these functional mea-
sures, so that conformance with the treatment recommen-
dations for these symptoms does not affect these mea-
sures. This interpretation is consistent with previous
studies (16, 17). Alternatively, the large number of indeter-
minate cases may have precluded the detection of a signif-
icant benefit of these adjunctive agents for these measures.

The observed relationships of treatment recommenda-
tion conformance for adjunctive antiparkinsonian, anti-
depressant, and antianxiety agents with positive psychotic
and depressive symptom measures, medication side ef-
fects, and general life satisfaction were almost entirely re-
lated to the differences between the conformant and inde-
terminate groups and between the nonconformant and
indeterminate groups. The only significant difference be-
tween the conformant and nonconformant groups was in
the relationship between medication side effects and con-
formance with the treatment recommendation for ad-
junctive antiparkinsonian agents, for which patients with
conformant treatment were less likely than those with
nonconformant treatment to report medication side ef-
fects. There was no evidence that conformance with rec-
ommendations for antidepressants or antianxiety agents
was clinically important. These results differ from the re-
sults of the efficacy studies on which these recommenda-
tions were based (1). The failure to detect a significant
benefit for conformant antidepressant treatment suggests
several possible explanations. There may be community
factors, not identified in the current study, that decrease
the effectiveness of this intervention. Alternatively, the
large number of subjects in the indeterminate group (N=
158) may have led to an underestimation of the potential
benefit of adjunctive antidepressants. Although there was
no benefit of adjunctive antianxiety agents for positive or
depressive symptoms, the lack of a specific anxiety symp-
tom measure precluded a more detailed evaluation of the
effectiveness of these agents.

The use of mood stabilizers in conformance with the
PORT treatment recommendation was the only adjunctive
treatment that had a consistent beneficial effect. Com-
pared with nonconformance, conformance with the treat-
ment recommendation for adjunctive mood stabilizers
was associated with significantly less persistent positive
and depressive symptoms and significantly higher general
life satisfaction. The apparent benefit of mood stabilizers
for positive symptoms provides strong support for the ex-
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tensive clinical use of these agents, but it is contrary to the
results of previous clinical trials that have failed to find a
benefit of mood stabilizers for these symptoms (1). Al-
though the discrepancy may represent a rare occurrence
of a pharmacological intervention having greater effec-
tiveness than efficacy, the most likely explanation is the
cross-sectional design of the current study. A longitudinal
study would be required to confirm the actual effective-
ness of these agents.

In addition to the self-report extrapyramidal side effects
measure and the cross-sectional study design, the other
major study limitation was the marked attrition. The final
study group represented approximately one-third of the
original screened population. The marked attrition rate
raises concerns about the applicability of the current find-
ings to the general outpatient population. There were no
significant differences in gender or age distribution be-
tween the patients who were included or excluded from
the study, but there was a significant difference in ethnic-
ity, with a greater percentage of nonwhite subjects among
those included in the study. This demographic difference
would have been of greater concern if nonwhite subjects
had been underrepresented in the study group. However,
the included and excluded groups may differ on other
clinical variables for which data were not available for
comparison and which would compromise the generaliz-
ability of the current findings.

In summary, adjunctive agents are widely used in the
pharmacological treatment of patients with schizophre-
nia. The extent to which these agents are appropriately
used and the ultimate benefit of these agents are unclear.
Longitudinal, prospective studies will be required to dem-
onstrate the clinical utility of these practices.
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APPENDIX 1. Schizophrenia Patient Outcomes Research Team (PORT) Treatment Recommendations for Adjunctive Phar-
macological Agents and Conformance Criteriaa

Adjunctive Antiparkinsonian Agents
Treatment recommendation

Prophylactic use of antiparkinsonian agents to reduce the incidence of extrapyramidal side effects should be determined on a case-by-
case basis, taking into account patient and physician preferences, prior individual history of extrapyramidal side effects, and other risk 
factors for both extrapyramidal side effects and anticholinergic side effects. The effectiveness of and continued need for 
antiparkinsonian agents should be assessed in an ongoing fashion.

Conformance criteria
The patient reports restlessness, feeling slowed down, or tremor, and an antiparkinsonian agent has been prescribed. (It was not possible 

to ascertain the contribution of patient and physician preferences and prior individual history of extrapyramidal side effects to the 
decision to prescribe an antiparkinsonian agent.)

Adjunctive Antidepressants
Treatment recommendation

Persons who experience persistent and clinically significant depressive symptoms, despite adequate treatment of positive symptoms, 
should receive a trial of adjunctive antidepressant pharmacotherapy. The reasons for the absence of such trials for appropriate patients 
should be documented.

Conformance criteria
Patients who score within the upper quartile on the Hopkins Symptom Checklist–90 depression subscale or who report having a current 

diagnosis of depression are prescribed an antidepressant.
Adjunctive Antianxiety Agents

Treatment recommendation
Persons who experience persistent and clinically significant anxiety symptoms, despite adequate treatment of positive symptoms, should 

receive a trial of adjunctive antianxiety agent pharmacotherapy. The reasons for the absence of such trials for appropriate patients 
should be documented.

Conformance criteria
Patients who report having a current diagnosis of anxiety are prescribed an antianxiety agent.

Adjunctive Mood Stabilizers
Treatment recommendation

Persons who experience persistent and clinically significant positive symptoms despite adequate antipsychotic therapy, including trials 
with newer antipsychotics (clozapine or risperidone), should receive a trial of adjunctive mood stabilizer pharmacotherapy.

Conformance criteria
Patients who score within the upper quartile on the Hopkins Symptom Checklist–90 positive psychotic symptoms measure and who are 

currently taking antipsychotic medication are prescribed either lithium or an anticonvulsant. (It was not possible to ascertain prior trials 
with the newer antipsychotic medications.)

a Data sources for conformance criteria are the PORT mental health survey and the PORT outpatient record review.


