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Objective: The safety and efficacy of ris-
peridone and olanzapine were compared
in a double-blind trial that used doses
widely accepted in clinical practice.

Method: Subjects (N=377) who met DSM-
IV criteria for schizophrenia or schizo-
affective disorder were randomly assigned
to receive 2–6 mg/day of risperidone
(mean modal dose=4.8 mg/day) or 5–20
mg/day of olanzapine (mean modal dose=
12.4 mg/day) for 8 weeks.

Results: The two study groups were simi-
lar at baseline except that the olanzapine
group was slightly younger than the ris-
peridone group. Seventy-five percent of
the participants completed the trial, with
no between-treatment differences in the
proportion of dropouts. Similar propor-
tions of the risperidone and olanzapine
groups reported extrapyramidal symp-
toms (24% and 20%, respectively). Sever-
ity of extrapyramidal symptoms was low
in both groups, with no between-group
differences. Total Positive and Negative
Syndrome Scale scores and scores on the
five Positive and Negative Syndrome Scale
factors were improved in both groups at

week 8 (subjects who completed the
study) and endpoint (all subjects, includ-
ing dropouts). There were overall be-
tween-treatment differences in efficacy.
Comparison of individual factors found
no significant differences at endpoint; at
week 8, however, improvements on Posi-
tive and Negative Syndrome Scale factors
for positive symptoms and anxiety/de-
pression were greater with risperidone
than olanzapine. An increase in body
weight of ≥7% was seen in 27% of olanza-
pine participants and 12% of risperidone
participants.

Conclusions: Both treatments were well
tolerated and efficacious. The frequency
and severity of extrapyramidal symptoms
were similar in the two treatment groups.
Greater reductions in severity of positive
and affective symptoms were seen with
risperidone than with olanzapine treat-
ment among study completers. There was
no measure on which olanzapine was su-
perior. Greater weight gain was associated
with olanzapine than with risperidone
treatment.

(Am J Psychiatry 2001; 158:765–774)

Risperidone and olanzapine have been shown to be
both well tolerated and efficacious in the treatment of psy-
chotic disorders (1–6). Almost half of all new prescriptions
for antipsychotics in the United States are for these two
medications. Large separate trials performed to obtain
regulatory approval for risperidone and olanzapine have
compared these newer agents with haloperidol. The find-
ings have suggested that both drugs may be superior to
haloperidol in amelioration of negative symptoms and
that risperidone is superior in amelioration of the positive
symptoms of schizophrenia (3, 5). Overall, second-gener-
ation drugs do provide clear advantages in terms of fewer
adverse effects, particularly drug-induced parkinsonism,
akathisia, and tardive dyskinesia. Advantages in alleviat-
ing refractory symptoms, negative symptoms, depression,
and suicidal behavior have been reported; however, much
remains to be done methodologically in establishing the
relative merits of specific drugs in these multiple domains

of interest (6). Only now are actual head-to-head studies
being conducted; these will contribute to establishing rel-
ative efficacy and safety in relevant study populations.

Risperidone and olanzapine have been compared in
two prospective studies. Tran et al. (7) evaluated risperi-
done (4–12 mg/day; mean modal dose=7.2 mg/day) and
olanzapine (10–20 mg/day; mean modal dose=17.2 mg/
day) in a double-blind, 28-week study involving 339 inpa-
tients with schizophrenia, schizophreniform disorder, or
schizoaffective disorder. Both antipsychotics significantly
reduced positive and negative symptoms of schizophre-
nia, with no significant between-group differences except
on one of multiple measures of negative symptoms, where
olanzapine was superior to risperidone. More olanzapine
than risperidone participants were rated as treatment re-
sponders (defined as >40% reduction in scores on the Pos-
itive and Negative Syndrome Scale), and fewer reported
adverse events. The Tran et al. study has been criticized on
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several statistical and methodologic grounds, including
the use of one-tailed statistical tests to evaluate between-
treatment differences, lack of correction for differences in
baseline scores, failure to address issues of multiple
comparisons, and use of doses of risperidone that were
substantially higher than is common in current clinical
practice (8–10).

In an open-label study by Ho et al. (11), 42 people with
DSM-IV schizophrenia received risperidone (N=21) or
olanzapine (N=21) for a few weeks of acute treatment and
then for an additional 6 months. After an average of 4
weeks, improvements in negative, psychotic, and disorga-
nized symptoms were noted with both risperidone and
olanzapine. The only between-treatment difference was a
higher score on the Barnes Akathisia Scale in the risperi-
done group. Further improvements in symptoms and
quality-of-life scores were noted in both groups at 6
months (13 people in each group), with one substantial be-
tween-treatment difference: the improvement in psychotic
symptoms was greater in the risperidone group.

We report the results of a double-blind, randomized
trial comparing the safety and efficacy of risperidone and
olanzapine at clinically common doses in 377 people with
a DSM-IV diagnosis of schizophrenia or schizoaffective
disorder.

Method

Design

The trial was a multicenter, randomized, double-blind, paral-
lel-group comparison of risperidone and olanzapine conducted
at 41 sites in the United States. Two sites (30 subjects) were ex-
cluded from the analysis because of noncompliance with regula-
tory requirements. The quality of data from the remaining 39 sites
was verified by thorough poststudy auditing of all 377 participant
files.

After complete description of the study to the subjects, written
informed consent was obtained. During the week before the sub-
ject’s assignment to one of the two treatment groups, all oral anti-
psychotic and anticholinergic medications currently taken by the
subjects were gradually discontinued. Any depot antipsychotics
were discontinued for at least one treatment cycle before the sub-
ject was assigned to a study group. The 377 participants were then
randomly assigned to receive risperidone (2–6 mg/day) or olan-
zapine (5–20 mg/day) for 8 weeks.

Eligibility Criteria

Inclusion criteria included a DSM-IV diagnosis of schizophre-
nia or schizoaffective disorder, a baseline Positive and Negative
Syndrome Scale (12) score of 60 to 120 (calculated by using 1–7
scoring), and age 18–64 years. Participants could be outpatients
or inpatients hospitalized ≤4 weeks at the time of screening. In-
formed consent was obtained from either the participant or a le-
gal guardian or representative.

Exclusion criteria included a DSM-IV axis I diagnosis other than
schizophrenia or schizoaffective disorder, a DSM-IV diagnosis of
substance abuse in the 3 months before selection, documented
disease of the central nervous system, the use of disallowed con-
comitant therapy such as mood stabilizers or antidepressants, a
history of treatment with clozapine for more than 4 consecutive

weeks, or being known by the investigator to be sensitive or unre-
sponsive to risperidone or olanzapine.

Dosing Regimen

Both drugs were given once daily according to the following
regimen: days 1–2, 2 mg/day of risperidone or 10 mg/day of olan-
zapine; days 3–7, 2–4 mg/day of risperidone or 5–10 mg/day of
olanzapine; days 8–14, 2–6 mg/day of risperidone or 5–15 mg/day
of olanzapine; and days 15–56, 2–6 mg/day of risperidone or 5–20
mg/day of olanzapine.

Assessments

Participants were seen once a week. Participants’ reports of ex-
trapyramidal symptoms were recorded at each study visit. Sever-
ity of extrapyramidal symptoms and psychopathology was evalu-
ated with the Extrapyramidal Symptom Rating Scale (13) and the
Positive and Negative Syndrome Scale, respectively, at baseline
and at weeks 2, 4, 6, and 8 (or withdrawal). Positive and Negative
Syndrome Scale total scores and scores on five Positive and Nega-
tive Syndrome Scale factors (3) were used to evaluate changes in
symptom severity. The overall severity of illness was rated with
the severity scale of the Clinical Global Impression (CGI) scale,
and changes in severity were assessed with the CGI change scale.
Clinical improvement was defined as a ≥20% reduction in total
Positive and Negative Syndrome Scale scores.

Adverse events were recorded weekly. Standard laboratory tests
were performed at randomization and weeks at 2, 4, 6, and 8 (or
withdrawal). Vital signs were recorded at screening, randomiza-
tion, and weeks 1, 2, 3, 4, 6, and 8. An ECG was performed at screen-
ing and at week 8 (or withdrawal). Participants completed self-as-
sessment questionnaires at baseline and week 8 (or withdrawal),
including a questionnaire that inquired about symptoms poten-
tially related to prolactin in three areas (menstrual changes, breast
or chest symptoms, and male sexual function).

Statistical Analysis

The size of the study group was determined on the basis of the
difference in expected rates of spontaneously reported extrapyra-
midal symptoms (obtained from medication package inserts).
Statistical tests on all data were performed at the 5%, two-tailed
significance level. The principal analysis of tolerability and effi-
cacy measures was conducted on an intent-to-treat basis, mean-
ing that data for all participants who were treated and who had at
least one postbaseline assessment were included in the analysis.
Between-group comparisons of continuous measures were ana-
lyzed with analysis of covariance with the following factors: inves-
tigator, baseline values (Positive and Negative Syndrome Scale
and Extrapyramidal Symptom Rating Scale), and age. To address
issues of multiple comparisons in efficacy, a single multivariate F
test was used to compare treatment groups on 12 Positive and
Negative Syndrome Scale tests (total Positive and Negative Syn-
drome Scale score and scores on the five Positive and Negative
Syndrome Scale factors at week 8 and at endpoint) with the fol-
lowing factors: treatment, investigator, age, age squared, and
baseline scores. Within-group differences were then evaluated
with paired t tests. Results at week 8 (observed-case analysis) and
endpoint (missing data estimated by carrying the last observation
forward) were considered primary. Overall differences in cate-
goric measures were examined by using the Cochran-Mantel-
Haenszel chi-square test controlling for investigator and, if neces-
sary, baseline stratum. The ratio of beneficial to adverse changes
in observed laboratory test values was computed by dividing the
reduction from an above-normal score at baseline to a normal
score by the increase from a normal score at baseline to an above-
normal score. Between-treatment risk ratios were computed as
the previous ratio for the risperidone group divided by the value
for the olanzapine group. Because maximal drug exposure and
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thus potential toxicity occurred among the participants who re-
mained in the trial for 8 weeks, 8-week results are reported. In
general, as would be expected with a shorter period of drug expo-
sure, endpoint analyses produced ratios closer to 1.

Results

Participant Characteristics

The participants’ characteristics are given in Table 1.
Most participants were men (72.7%, N=274). The mean
age of the group was 40.0 years (SD=10.8), 86.2% (N=325)
had a diagnosis of schizophrenia (65.5% of those had the
paranoid type, N=213), and 79.0% (N=298) were outpa-
tients. The mean baseline Positive and Negative Syndrome
Scale score of the group was 80.9 (SD=13.0). There were no
significant differences in background characteristics be-
tween the two treatment groups, except that the partici-
pants who received olanzapine were slightly younger than
those who received risperidone.

Participant Disposition

Similar proportions of the participants in the two treat-
ment groups completed the study (71.8% [N=135] in the
risperidone group and 77.2% [N=146] in the olanzapine
group) (Cochran-Mantel-Haenszel χ2=1.55, df=1, p=0.21)
or discontinued because of an adverse event (11.7% [N=
22] and 9.0% [N=17]) (Cochran-Mantel-Haenszel χ2=0.82,
df=1, p=0.37). The mean duration of treatment was 45.8

days (SD=18.8) in the risperidone group and 48.9 days
(SD=16.5) in the olanzapine group.

Medication Doses

The mean modal doses received by the participants dur-
ing the trial were 4.8 mg/day (SD=1.2) of risperidone and
12.4 mg/day (SD=4.6) of olanzapine. The endpoint mean
doses were 4.7 mg/day (SD=1.4) of risperidone and 13.1
mg/day (SD=5.1) of olanzapine; endpoint median doses
were 4 mg/day and 10 mg/day, respectively. Distribution
of the modal daily doses was as follows: 2 mg of risperi-
done was received by 6.9% of the risperidone participants
(N=13), 4 mg by 47.3% (N=89), and 6 mg by 45.7% (N=86);
5 mg of olanzapine was received by 10.1% of the olanza-
pine participants (N=19), 10 mg by 51.3% (N=97), 15 mg by
18.5% (N=35), and 20 mg by 20.1% (N=38).

Extrapyramidal Symptoms

Extrapyramidal symptoms (including hyperkinesia, ex-
trapyramidal disorder, hypokinesia, tremor, dyskinesia,
ataxia, and dystonia) were reported as an adverse event for
23.9% of the risperidone participants (N=45) and 20.1% of
the olanzapine participants (N=38) (Cochran-Mantel-
Haenszel χ2=0.59, df=1, p=0.44). Severity of extrapyrami-
dal symptoms (Extrapyramidal Symptom Rating Scale to-
tal scores) was significantly reduced from baseline to week
8 and endpoint in both treatment groups, with no signifi-
cant between-group differences (Table 2). Antiparkinso-

TABLE 1. Characteristics of Participants in a Randomized, Double-Blind Trial Comparing the Safety and Efficacy of Risperi-
done and Olanzapine

Characteristic

Participants Treated 
With Risperidone

(N=188)

Participants Treated 
With Olanzapine

(N=189) Analysisa

N % N %
Cochran-Mantel-

Haenszel χ2 df p

Sex 0.04 1 0.84
Men 136 72.3 138 73.0
Women 52 27.7 51 27.0

Diagnosis 0.58 1 0.45
Schizophrenia 164 87.2 161 85.2
Schizoaffective disorder 24 12.8 28 14.8

Hospital status 0.16 1 0.69
Outpatient 150 79.8 148 78.3
Inpatient 38 20.2 41 21.7

Prior treatment
Second-generation antipsychotic 90 47.9 96 50.8 0.26 1 0.26
Depot antipsychotic 30 16.0 26 13.8 0.85 1 0.36

Mean SD Mean SD Fb df p

Age (years) 41.0 11.0 38.9 10.5 4.26 1, 344 0.04
Weight 0.13 1, 329 0.72

Pounds 184.5 44.9 182.3 43.3
Kilograms 83.7 20.4 82.7 19.6

Number of previous psychiatric hospitalizations 6.4 10.6 6.2 12.0 0.01 1, 331 0.92
Duration of illness (years) 16.5 10.5 15.4 10.6 0.90 1, 338 0.34
Positive and Negative Syndrome Scale total 

score at baseline 80.7 12.5 81.2 13.5 0.03 1, 334 0.85
a Analysis controlled for investigator.
b Differences in age, weight, past psychiatric hospitalization, and duration of illness were analyzed with analysis of variance with treatment

and investigator. Difference in baseline Positive and Negative Syndrome Scale total score was analyzed with analysis of covariance with treat-
ment, investigator, age, and age squared.
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nian medications were received by 32.4% of the risperi-
done participants (N=61) and 28.0% of the olanzapine
participants (N=53) during the trial (Cochran-Mantel-
Haenszel χ2=1.30, df=1, p=0.26).

Efficacy

In both treatment groups, significant improvements
from baseline to week 8 and endpoint were seen in total
Positive and Negative Syndrome Scale scores and on each
of the five Positive and Negative Syndrome Scale factors
(p<0.001) (Table 3). On all Positive and Negative Syndrome
Scale measures, score reductions from baseline were sig-
nificant at treatment week 2 and throughout the study
(p<0.01) (Figure 1). Potential overall differences in efficacy
between risperidone and olanzapine were significant (F=
2.67, df=8, 226, p<0.009). Comparison of individual factor
differences between treatments were not significant at end-
point (i.e., using last-observation-carried-forward analysis
to create data for dropouts); however, among those who
completed 8 weeks of the study (that is, observed cases),
significantly greater improvement on two Positive and Neg-
ative Syndrome Scale factors (positive symptoms and anxi-
ety/depression) was seen in participants receiving risperi-
done than in those receiving olanzapine (p<0.05) (Table 3,
Figure 1). There were no factor comparisons in which par-
ticipants receiving olanzapine had significantly greater im-
provement than those receiving risperidone.

Clinical improvement, defined as a ≥20% reduction in
Positive and Negative Syndrome Scale total scores, was
seen in 50.7% of the risperidone group (N=69) and 47.6%
of the olanzapine group (N=68) at week 8 and in 45.4% and
44.5%, respectively, at endpoint (N=79 for the risperidone
group; N=81 for the olanzapine group). (Data were not
available for all patients on each measure.) Percentage re-
ductions in the Positive and Negative Syndrome Scale pos-
itive symptoms score for the two groups are shown in
Figure 2. A higher proportion of risperidone than of olanz-
apine participants achieved 20%–40% reductions in the
Positive and Negative Syndrome Scale positive symptoms
scores at both week 8 and endpoint, and these between-
group differences were significant at the 40% reduction
level at week 8 (25.4% [N=34] for the risperidone partici-
pants versus 16.0% [N=23] for the olanzapine participants;
and at endpoint (24.0% [N=42] for the risperidone partici-
pants versus 15.5% [N=28] for the olanzapine participants;
Cochran-Mantel-Haenszel χ2=4.79, df=1, p<0.03). Few pa-
tients achieved 50% symptom reduction.

Participants in both treatment groups showed substantial
improvements on the CGI severity scale (Table 4) and the
CGI change scale (Figure 3), with no significant between-
group differences. At week 8, 45.1% of the risperidone group
(N=60) and 40.0% of the olanzapine group (N=58) were rated
as much or very much improved. At endpoint, 40.1% (N=71)
and 35.9% (N=65), respectively, were so rated.

TABLE 2. Scores on Extrapyramidal Symptom Rating Scale at Baseline and Change from Baseline at Week 8 and Endpoint
of Study Participants Treated With Risperidone or Olanzapine

Measure

Participants Treated With
Risperidonea

Participants Treated With
Olanzapineb

Effect Size 
Estimate 

(Glass’s ∆)

Least 
Squares 
Meanc

Least 
Squares 
Meanc

Analysis

Meanc SD SE Meanc SD SE Fd df p
Total score

Baseline 5.6 6.3 5.6 0.5 5.3 6.6 5.3 0.5 0.02 1, 341 0.88
Change at week 8 –1.3** 4.6 –1.2** 0.3 –1.6*** 4.1 –1.4*** 0.3 0.14 1, 241 0.71 –0.07
Change at endpoint –1.0** 4.4 –0.9** 0.3 –1.3*** 4.2 –1.2*** 0.3 0.46 1, 322 0.50 –0.06

Questionnairee

Baseline 2.2 3.2 2.2 0.2 2.1 3.1 2.1 0.2 0.20 1, 341 0.65
Change at week 8 –0.6** 2.4 –0.5** 0.2 –0.5** 2.4 –0.5** 0.2 0.10 1, 241 0.75 0.01
Change at endpoint –0.3 2.9 –0.3 0.2 –0.6** 2.5 –0.5** 0.2 0.37 1, 322 0.54 –0.08

Parkinsonism items total score
Baseline 3.7 3.9 3.7 0.3 3.5 4.0 3.5 0.3 0.01 1, 341 0.91
Change at week 8 –0.8** 3.4 –0.8** 0.2 –1.0*** 3.3 –0.8*** 0.2 0.01 1, 241 0.92 –0.04
Change at endpoint –0.6* 3.3 –0.5* 0.2 –0.9*** 3.2 –0.7*** 0.2 0.60 1, 322 0.44 –0.07

Akathisia score
Baseline 0.4 0.9 0.4 0.1 0.4 0.9 0.4 0.1 0.07 1, 341 0.78
Change at week 8 –0.2* 1.0 –0.2* 0.1 –0.2* 0.8 –0.2* 0.1 0.04 1, 241 0.85 0.01
Change at endpoint –0.1 1.0 –0.1 0.1 –0.2** 0.8 –0.1** 0.1 0.51 1, 322 0.47 –0.05

Dyskinesia items total score
Baseline 1.7 3.3 1.7 0.2 1.7 3.9 1.7 0.3 0.24 1, 341 0.62
Change at week 8 –0.4 2.4 –0.5 0.2 –0.5** 2.2 –0.5** 0.2 0.10 1, 241 0.76 –0.07
Change at endpoint –0.4* 2.3 –0.4* 0.2 –0.4* 2.4 –0.4* 0.2 <0.01 1, 322 0.97 –0.01

a N=187 at baseline, 133 at week 8, and 179 at endpoint.
b N=189 at baseline, 145 at week 8, and 180 at endpoint.
c Asterisks denote significant within-treatment differences from baseline (paired t test).
d For testing between-treatment differences at baseline, p values are from analysis of covariance (ANCOVA) with treatment, investigator, age,

and age squared. For testing between-treatment differences in changes at week 8 and endpoint, p values are from ANCOVA with treatment,
investigator, baseline score, age, and age squared.

e Ratings on participant-completed questionnaire about severity of parkinsonism, dystonia, and dyskinesia.
*p<0.05. **p<0.01. ***p<0.001.
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Adverse Events

Data on the incidence and severity of extrapyramidal
symptoms are reported near the beginning of the Results
section. Serious adverse events were experienced by 8.0%
of the risperidone participants (N=15) and 11.6% of the
olanzapine participants (N=22) (Table 5). The most fre-
quently recorded serious adverse events were psychosis
(eight participants in each group), suicide attempt (two
risperidone and five olanzapine participants), agitation
(three participants in each group), depression (three par-
ticipants in each group), and insomnia (three risperidone
and two olanzapine participants). Data on clinical adverse
events that occurred in ≥10% of the participants in either
treatment group are shown in Table 6. The most com-
monly reported event in both groups was somnolence.
The largest difference observed between the two groups
was in the incidence of dry mouth (11.2% of the risperi-
done participants [N=21] and 22.2% of the olanzapine
participants [N=42]). Lorazepam and other benzodiaz-
epines were received by 49.5% of risperidone participants
(N=93) and 51.9% of olanzapine participants (N=98) dur-
ing the trial (Cochran-Mantel-Haenszel χ2=0.05, df=1, p=

0.82). The duration of lorazepam use was similar in the
two groups (mean=23.9 days, SD=20.2, in the risperidone
group and mean=20.3 days, SD=20.7, in the olanzapine
group) (F=0.32, df=1, 83, p=0.57).

Weight Gain

Gains in weight and body mass index (a height-adjusted
measure of body weight, defined as kilograms per square
meter) were significantly greater in participants treated
with olanzapine than in those treated with risperidone. At
endpoint, the mean weight gain was 7.2 lb (SD=11.2) in the
olanzapine group versus 3.4 lb (SD=7.8) in the risperidone
group (F=14.26, df=1, 282, p<0.001), and the mean body
mass index increase was 1.1 kg/m2 (SD=1.7) in the olanza-
pine group versus 0.5 kg/m2 (SD=1.2) in the risperidone
group (F=15.72, df=1, 282, p<0.001). An increase in body
weight of ≥7% was seen in 27.3% of the olanzapine partici-
pants (N=44 of 161) and 11.6% of the risperidone partici-
pants (N=18 of 155) (Cochran-Mantel-Haenszel χ2=13.47,
df=1, p<0.001).

When participants were categorized by their body mass
index stratum at baseline, greater weight gains were seen

TABLE 3. Positive and Negative Syndrome Scale Total and Factor Scores at Baseline and Change From Baseline at Week 8
and Endpoint of Study Participants Treated With Risperidone or Olanzapinea

Participants Treated With 
Risperidoneb

Participants Treated With
Olanzapinec

Effect Size 
Estimate 
(Glass’s ∆)

Least 
Squares
Mean

Least 
Squares 
Mean

Analysis

Measure Mean SD SE Mean SD SE Fd df p
Positive and Negative 

Syndrome Scale total score
Baseline 80.7 12.5 80.5 0.9 81.2 13.5 80.7 0.9 0.03 1, 334 0.85
Change at week 8e –16.0 16.6 –16.8 1.3 –15.4 16.8 –14.5 1.2 1.93 1, 237 0.17 0.03
Change at endpointe –13.0 18.3 –12.8 1.2 –13.7 17.7 –12.9 1.2 <0.01 1, 313 0.97 –0.04

Positive and Negative 
Syndrome Scale factor score
Positive symptoms

Baseline 24.4 5.8 24.4 0.4 23.7 6.0 23.7 0.4 1.44 1, 334 0.23
Change at week 8e –5.6 6.4 –5.7 0.5 –4.8 6.4 –4.4 0.5 3.99 1, 237 0.05 0.14
Change at endpointe –4.8 6.8 –4.6 0.4 –4.3 6.3 –4.1 0.4 0.49 1, 313 0.48 0.07

Negative symptoms
Baseline 20.7 6.4 20.7 0.5 20.9 6.0 20.9 0.4 0.15 1, 334 0.70
Change at week 8e –3.5 6.0 –3.8 0.5 –3.3 5.7 –3.2 0.4 1.11 1, 237 0.29 0.03
Change at endpointe –2.9 5.9 –2.8 0.4 –2.9 6.0 –2.6 0.4 0.13 1, 313 0.72 0.01

Disorganized thoughts
Baseline 17.8 5.2 17.8 0.4 18.1 5.2 18.1 0.4 0.10 1, 334 0.75
Change at week 8e –2.9 4.6 –3.0 0.3 –3.5 4.7 –3.4 0.3 0.70 1, 237 0.40 –0.12
Change at endpointe –2.2 4.8 –2.2 0.3 –3.0 5.0 –2.9 0.3 1.84 1, 313 0.18 –0.16

Uncontrolled hostility/
excitement
Baseline 7.1 2.9 7.1 0.2 7.5 2.7 7.5 0.2 0.96 1, 334 0.33
Change at week 8e –1.4 2.8 –1.6 0.2 –1.7 2.7 –1.5 0.2 0.36 1, 237 0.55 –0.10
Change at endpointe –0.8 3.4 –1.0 0.2 –1.3 3.1 –1.1 0.2 0.24 1, 313 0.62 –0.14

Anxiety/depression
Baseline 10.6 3.4 10.6 0.3 10.9 3.4 10.9 0.3 0.60 1, 334 0.44
Change at week 8e –2.5 3.6 –2.8 0.3 –2.2 3.4 –1.9 0.2 5.67 1, 237 0.02 0.09
Change at endpointe –2.3 3.7 –2.2 0.2 –2.3 3.5 –2.1 0.2 0.29 1, 313 0.59 <−0.01

a Significant overall changes in total and factor scores at week 8 and endpoint (12 tests) (multivariate F=2.67, df=8, 226, p<0.009).
b N=183 at baseline, 134 at week 8, and 175 at endpoint.
c N=186 at baseline, 144 at week 8, and 181 at endpoint.
d For testing between-treatment differences at baseline, p values are from analysis of covariance (ANCOVA) with treatment, investigator, age,

and age squared. For testing between-treatment differences in changes at week 8 and endpoint, p values are from ANCOVA with treatment,
investigator, baseline score, age, and age squared.

e All changes from baseline in both groups were significant (p<0.01, paired t tests).
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in the olanzapine group than in the risperidone group at

each of the three body mass index strata (Figure 4).

Laboratory Test Results

Few or no clinical adverse events were reported that

were clearly attributable to any serum laboratory test

value relating to liver enzymes, prolactin, or lipids. Among

participants experiencing a beneficial or adverse change

in laboratory test values, risk ratios for change were worse
for olanzapine in relation to liver transaminases and lipid

profiles and worse for risperidone in relation to prolactin

(Table 7). Reports of side effects potentially related to pro-

lactin were actively solicited; symptoms were common,

but the differences between treatment groups were not

significant (Table 8).

As for the ECG results, the mean change in the QTc in-
terval from baseline to endpoint was −1.3 msec (SD=25.7)
in the risperidone group and 1.2 msec (SD=20.2) in the
olanzapine group. The between-group difference was not
significant (F=2.09, df=1, 287, p=0.15).

Discussion

The selection of an antipsychotic agent to treat people
with schizophrenia or schizoaffective disorder is a com-
plex decision for which the physician must weigh individ-
ual patient factors and numerous drug factors, including
efficacy, safety, tolerability, and cost. In this large prospec-
tive study of risperidone and olanzapine in clinically rele-
vant doses, both antipsychotic drugs were generally safe
and efficacious in treating people with schizophrenia or

FIGURE 1. Positive and Negative Syndrome Scale Total and Factor Scores at Weeks 2–8 of Participants Treated With Risperi-
done or Olanzapine 

a Significant difference between groups (p<0.05; analysis of covariance with treatment, investigator, baseline score, age, and age squared).
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schizoaffective disorder. Significant reductions in the
severity of symptoms of schizophrenia and schizoaffective
disorder, as measured by scores on the Positive and Nega-
tive Syndrome Scale, were seen at 2 weeks after initiation
of treatment, and further improvements were noted
throughout the 8-week trial.

The mean modal doses of risperidone (4.8 mg/day) and
olanzapine (12.4 mg/day) received by the participants in
this study are similar to those used in current clinical prac-
tice (4.5 mg/day of risperidone and 12.7 mg/day of olanza-
pine) (national dosing data for schizophrenia only) (14). In
contrast, in a previous comparative study of risperidone
and olanzapine (7), risperidone doses (mean modal dose=
7.2 mg/day) were 60% higher than those selected for use in
current clinical practice, as reflected by the same national
dosing data. Optimal dosing is important to study inter-
pretation. In addition to reducing tolerability, excessive
doses may actually reduce efficacy, perhaps because of the
loss of an optimal receptor occupancy (e.g., D2) range or of
an optimal binding pattern across different receptors (e.g.,

across 5-HT, D2, and α2) (15, 16). Severity of extrapyrami-
dal symptoms was reduced over the course of the study in
both groups, with no significant between-group differ-
ences. The presence of extrapyramidal symptoms also
may limit clinical response.

With respect to efficacy, a multivariate analysis of Posi-
tive and Negative Syndrome Scale scores revealed signifi-
cant between-treatment differences. This may be attribut-
able to the finding that on two Positive and Negative
Syndrome Scale factors (positive symptoms and anxiety/
depression) reductions in symptom severity were greater
with risperidone than with olanzapine among partici-
pants who completed the 8-week study (p<0.05). In most
comparisons of Positive and Negative Syndrome Scale fac-
tors, risperidone and olanzapine were equally efficacious.
The finding that risperidone may have superior positive
symptom efficacy compared with olanzapine is consistent
with previously published research, including both an
open direct-comparison study (11) and large controlled
trials (3, 4) in which risperidone, but not olanzapine, was

TABLE 4. Ratings on the Clinical Global Impression Severity Scale at Baseline, Week 8, and Endpoint for Study Participants
Treated With Risperidone or Olanzapine

Baseline Week 8 Endpoint

Participants 
Treated With
Risperidone 

(N=186)

Participants 
Treated With
Olanzapine 

(N=189)

Participants 
Treated With
Risperidone 

(N=133)

Participants 
Treated With
Olanzapine 

(N=145)

Participants 
Treated With
Risperidone 

(N=177)

Participants 
Treated With
Olanzapine 

(N=181)

Rating N % N % N % N % N % N %
Not ill/very mild/milda 26 14.0 35 18.5 67 50.4 69 47.6 83 46.9 80 44.2
Moderate/marked 142 76.3 136 72.0 62 46.6 75 51.7 86 48.6 95 52.5
Severe/extremely severe 18 9.7 18 9.5 4 3.0 1 0.7 8 4.5 6 3.3
a No patients were rated “not ill” or “very mild” at baseline.

FIGURE 2. Percentages of Participants Treated With Ris-
peridone or Olanzapine With a 20% to 40% Reduction in
the Positive and Negative Syndrome Scale Positive Symp-
tom Score at Week 8

a Significant difference between groups (Cochran-Mantel-Haenszel
χ2=6.54, df=1, p<0.02).
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superior to haloperidol in reduction of positive symptoms.
Potential superiority of risperidone in relief of mood
symptoms in this population is an interesting finding,
possibly related to large differences between the drugs in
α2 receptor affinity. Further research is needed to confirm
this finding.

Few participants experienced serious adverse events,
and somnolence was the only adverse event reported by
30% or more of the participants. There were greater in-
creases in weight in participants treated with olanzapine
(weight gain averaged about 1 lb per week in these partic-

ipants) than in those treated with risperidone. Moreover,
as shown in Figure 4, weight gain with olanzapine was ob-
served irrespective of participants’ baseline body mass in-
dex; in contrast, weight gain with risperidone was pre-
dominantly seen in participants with a low body mass
index. More than 25% of the olanzapine participants (and
12% of risperidone participants) experienced a weight
gain of 7% or more, an increase that is believed to pose
health risks (17). It is noteworthy that during this 8-week
study some participants gained >20% of body weight (3%
of olanzapine participants and no risperidone partici-
pants). Substantial health risks are associated with weight
gain, a factor deserving careful consideration in long-term
therapy. These health risks may include coronary heart
disease, stroke, osteoarthritis, and breast, prostate, and
colon cancers (17), as well as possible adverse effects on
compliance, self-esteem, and cost. Osser et al. (18) have
reported increases in weight and serum triglyceride levels
with olanzapine. Wirshing et al. (19), Goldstein et al. (20),
and Gatta et al. (21) have reported new-onset diabetes and
diabetic ketoacidosis in patients treated with olanzapine.
Of particular concern may be the incremental risk with
other risk factors common in this population (e.g., smok-
ing) (22). Factors that affect tolerability, such as extra-
pyramidal symptoms or liver transaminase or prolactin
elevation, generally resolve rapidly with treatment modifi-
cation, but weight gain may be persistent and refractory to
treatment even after drug discontinuation. Substantial
weight increases with olanzapine have been reported
previously (23, 24).

Prolactin levels were elevated in participants receiving
risperidone. However, results of a questionnaire that solic-
ited reports of symptoms potentially related to prolactin
showed no difference between treatments. A similar lack
of association between prolactin levels and adverse events
potentially related to prolactin was found by Kleinberg et
al. (25) in their analysis of data from more than 800 men
and women treated with risperidone. Although risperi-
done-induced elevated prolactin levels have been re-
ported to produce clinical effects (26–28), we found such
effects to be rare. This is not to say that symptoms are un-
common, merely that the association of such symptoms

FIGURE 4. Changes in Body Weight at Week 8 in Partici-
pants Treated With Risperidone or Olanzapine by Body
Mass Indexa Stratum at Baseline

a A height-adjusted measure of body weight (kilograms per square
meter).

TABLE 5. Serious Adverse Events Reported by Study Partic-
ipants Treated With Risperidone (N=188) or Olanzapine
(N=189)

Number of Participants
Reporting Event

Serious Adverse Event

Participants 
Treated With 
Risperidone 

(N=15)

Participants 
Treated With 
Olanzapine

(N=22)
Psychosis 8 8
Suicide attempt 2 5
Agitation 3 3
Depression 3 3
Insomnia 3 2
Hallucinations 2 3
Drug abuse 0 3
Cardiovascular symptoms (general) 0 3
Gastrointestinal disorders 0 3
Other serious adverse eventsa 14 21
Total number of serious adverse events 35 54
a Events that occurred in fewer than three patients in either group.
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TABLE 6. Nonserious Clinical Adverse Events Reported by
10% or More of Study Participants Treated With Either Ris-
peridone or Olanzapine

Nonserious Clinical 
Adverse Event

Participants Treated 
With Risperidone 

(N=188)

Participants Treated 
With Olanzapine 

(N=189)

N % N %
Somnolence 69 36.7 73 38.6
Insomnia 45 23.9 35 18.5
Headache 41 21.8 32 16.9
Agitation 29 15.4 40 21.2
Dry mouth 21 11.2 42 22.2
Rhinitis 30 16.0 31 16.4
Dizziness 26 13.8 27 14.3
Anxiety 20 10.6 23 12.2
Vision abnormalities 12  6.4 19 10.1
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with prolactin levels may be the exception rather than the

rule.

The ratio of beneficial-to-adverse change in laboratory

test values (Table 7) suggested potentially greater risk for

undesirable changes in liver enzymes and serum lipid lev-

els associated with olanzapine treatment, but as with the

prolactin laboratory test values, these findings should be

interpreted with caution in light of the low proportion of

participants affected by such changes and the lack of re-

lated spontaneously reported clinical adverse events ob-

served in relation to any laboratory test values in this trial.

Conclusions

Both risperidone and olanzapine were generally well

tolerated and efficacious in the treatment of patients with

schizophrenia and schizoaffective disorder. The frequency

and severity of extrapyramidal symptoms were similar in

the two treatment groups. Positive and Negative Syn-

drome Scale scores on two factors—positive symptoms

and anxiety/depression—were better with risperidone

than with olanzapine among participants who completed

the 8-week trial. Olanzapine treatment was associated

with a magnitude of weight gain that may constitute a

meaningful health hazard.
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TABLE 7. Beneficial and Adverse Changes in Laboratory Test Values in Study Participants Treated With Risperidone or Olan-
zapine

Participants 
With Change 
in Test Valuea

Participants Treated With 
Risperidone

Participants Treated With 
Olanzapine 

Risperidone-
Olanzapine 
Risk Ratio 95% CI

Analysis

N

Ratio of Beneficial 
Change in Test Value 
to Adverse Changeb N

Ratio of Beneficial 
Change in Test Value 
to Adverse Changeb

Mantel-
Haenszel 
χ2 (df=1) pTest N %

γ-Glutamyltransferase 19 7.0 132 6.00 141 0.50 12.00 1.05–136.79 4.6 <0.04
Aspartate 

aminotransferase 16 5.9 132 7.00 141 0.33 21.00 1.50–293.25 5.9 <0.02
Alanine 

aminotransferase 26 9.5 132 2.00 141 0.70 2.86 0.53–15.47 1.5 0.23
Prolactin 79 32.1 119 0.11 127 2.86 0.04 0.01–0.13 33.7 0.001
Cholesterol 59 21.9 131 1.64 138 0.35 4.70 1.57–14.13 7.9 0.005
Triglycerides 54 20.1 131 2.57 138 0.45 5.71 1.76–18.51 8.8 0.003
a Percentage of participants with above-normal values at baseline and normal values at week 8 or normal values at baseline and above-normal

values at week 8.
b Beneficial change=change from above-normal value at baseline to normal value at week 8. Adverse change=change from normal value at

baseline to above-normal value at week 8. No participants had below-normal values at baseline or week 8.

TABLE 8. Symptoms Potentially Related to Hyperprolactinemia Reported at Study Endpoint by Female and Male Partici-
pants Treated With Risperidone or Olanzapine

Participants Treated With Risperidone Participants Treated With Olanzapine

Participants Reporting 
Any Symptom

Participants Reporting 
Any Symptom Analysis

Gender and Symptom N N % N N % χ2 (df=1) pa

Female
Breast symptoms 47 11 23.4 49 11 22.4 0.01 1.00
Menstrual changes 46 11 23.9 45 9 20.0 0.20 0.80

Male
Chest symptoms 115 9 7.8 115 4 3.5 2.04 0.25
Sexual dysfunction 115 36 31.3 114 34 29.8 0.06 0.89

a Fisher’s exact test.
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