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ince the early nineties, there has been a growing
interest in the treatment of the early phases of psy-
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Background: The aim of this study was to
examine differences in the improvement of clin-
ical psychopathology and in fine motor functions
at 2 doses of risperidone in first-episode, acutely
psychotic patients.

Method: In a double-blind, fixed-dose study,
49 acutely psychotic, neuroleptic-naive patients
who were admitted for the first time and who met
DSM-IV criteria for schizophrenia, schizophreni-
form disorder, or schizoaffective disorder were
randomly assigned to 2 or 4 mg/day of risperi-
done. Treatment efficacy was measured using
the Brief Psychiatric Rating Scale, the Scale
for the Assessment of Negative Symptoms, The
Clinical Global Impressions scale, and the Social
and Occupational Functioning Assessment Scale.
Fine motor functions were assessed using a com-
puterized device (the Vienna Test System) and
were compared with those of a control group of
20 healthy subjects who were matched for age,
gender, and educational level.

Results: Treatment with doses of 2 and 4 mg
of risperidone daily significantly reduced positive
(p < .0001) and negative (p < .01) symptoms at 8
weeks. Although there were no significant differ-
ences in motor movements as measured using the
Barnes Akathisia Scale and the Simpson-Angus
Scale, computerized fine motor assessment
showed significantly less motor dysfunction in
the 2-mg/day group at 8 weeks. No significant
correlations to plasma concentration of active
moiety were found for data on psychopathology
and fine motor functions.

Conclusion: The 2 doses of risperidone did
not differ in terms of clinical improvement, but
the 2-mg/day dose produced fewer fine motor
dysfunctions. These results suggest that a dose as
low as 2 mg/day of risperidone may be effective
for patients with first-episode psychosis.
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S
chosis.1 The risk of tardive dyskinesia and other severe
side effects has been used as an argument for selecting
newer antipsychotic drugs for first-episode psychotic
patients.2 A recent open-label study found that patients
with schizophrenia or schizophreniform disorder experi-
enced alleviation of both positive and negative symptoms
with a mean dose of 4.7 mg/day of risperidone.3 In an-
other open-label study of first-episode patients, risperi-
done was adjusted from a starting daily dose of 1 mg to
a mean maximum dose of 4.16 mg and showed no dif-
ference in efficacy compared to a maximum daily dose of
3.95 mg haloperidol.4 In addition, significantly fewer
patients in the risperidone group needed concomitant ad-
ministration of anticholinergic agents. In a recent multi-
center, randomized, double-blind study of first-episode
psychotic patients,5 risperidone showed the same efficacy
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as haloperidol, and there were no differences in efficacy
between risperidone dosages < 6 mg/day and > 6 mg/day.
However, the lower dose of risperidone caused fewer
extrapyramidal side effects (EPS).

Studies using positron emission tomography6,7 or
single positron photon emission tomography8 showed a
high dopamine D2 occupancy (> 80%) of risperidone at
dosages of 6 mg/day in multiepisode patients. Recently,
Nyberg and collaborators9 found that reducing the risperi-
done dose from 6 mg/day to 3 mg/day resulted in a 72%
(range, 53%–78%) occupancy of D2 receptors, and they
suggested 4 mg/day of risperidone as a suitable initial
dose.

In first-episode psychotic patients, we hypothesized
that 2 and 4 mg/day of risperidone would be in the ther-
apeutic range, but that 4 mg/day of risperidone would
cause EPS.10 The aims of this study were to examine
differences between 2 and 4 mg/day of risperidone on
(1) symptom reduction, (2) extrapyramidal symptoms,
and (3) fine motor functions in first-episode psychotic
patients. Differences of “time to remission of positive
symptoms” and “time to clinically meaningful improve-
ment of global psychiatric symptoms” were also exam-
ined as well as correlations between psychopathology,
fine motor functions, and plasma risperidone concen-
trations.

METHOD

Patients
All consecutive admissions were screened on a spe-

cialized unit for first-episode psychotic patients within
the catchment area of the University of Berne [Switzer-
land] Psychiatric Institution (about 350,000 inhabitants).
Of 63 patients who fulfilled inclusion criteria, 37 were
entered into the study. Another sample of 15 first-episode
patients from the Psychiatric Hospital of Münsingen
(Switzerland) was studied with the same protocol on a
general psychiatric ward. The recruitment and the overall
standards of care for the acute treatment were similar in
the 2 centers. There were no statistically significant dif-
ferences (p > .15) between the 2 centers on the following
sociodemographic and clinical variables: gender, diag-
nosis, and psychopathology as determined by Brief Psy-
chiatric Rating Scale (BPRS)11 total score and subscores
as well as Scale for the Assessment of Negative Symp-
toms (SANS)12 total score, Clinical Global Impressions-
Severity of Illness (CGI-S)13 score, and Social and Occu-
pational Functioning Assessment Scale (SOFAS)14 score.
Each institution’s human subjects protection committee
approved the study. After a complete description of the
study to the subjects, written informed consent was
obtained.

Inclusion criteria were as follows: age between 16 and
40 years, IQ > 80, first psychotic episode, and DSM-IV

diagnostic criteria for schizophrenia, schizophreniform
disorder, or schizoaffective disorder.14 Diagnosis was ini-
tially assessed using the International Diagnostic Check-
list for DSM-IV15 and verified using a semistructured
diagnostic interview, the Schedules of Clinical Assess-
ment in Neuropsychiatry.16

Study participation was limited to individuals who
were acutely psychotic, i.e., they presented unusual
thought content, hallucinations, and/or conceptual disor-
ganization as defined by an expanded 24-item version of
the BPRS that allows severity to be measured on a scale
from 1 (not present) to 7 (extremely severe).11 At least 1
of the following positive symptoms had to be of clinical
significance (i.e., score equal to or higher than 4 [moder-
ate]): unusual thought content (i.e., delusions), halluci-
nations, or conceptual disorganization. The BPRS total
score at inclusion was in the range of 56 to 144 (me-
dian = 76). Urine samples for all patients were screened
for street drugs and benzodiazepines before study entry.
Patients were excluded from the study if they met DSM-
IV criteria for substance dependence14 or if drug tests
were positive (except for cannabis and alcohol) or if
medical examination, laboratory tests, or electroencepha-
logram revealed any physical illness in study subjects.

Of the 52 randomized patients, 3 were subsequently
excluded because it was found that they had received
haloperidol prior to hospitalization. None of the remain-
ing 49 patients had ever received traditional high-potency
antipsychotics, but 3 patients in the 2-mg/day group and
2 patients in the 4-mg/day group were being treated with
levomepromazine, zuclopenthixol, or promazine for less
than 4 days before study entry.

Table 1. Demographic and Clinical Characteristics of the
Risperidone 2-mg/day and 4-mg/day Groups and the Control
Groupa

Risperidone
2 mg/d 4 mg/d Control

Variable (N = 23) (N = 26) (N = 20) p Value

Age, mean ± SD, y 23.2 ± 4.4 26.0 ± 7.2  26.6 ± 6.3 .56b

Education, 9.7 ± 1.2 9.5 ± 1.0 10.9 ± 1.5 < .01b

mean ± SD, y
Gender

Male 14 (60) 13 (50) 11 (55) .75c

Female 9 (40) 13 (50) 9 (45)
DSM-IV diagnosis

Schizophrenia 13 (57) 16 (61) … .57c

Schizoaffective 3 (13) 1 (4) …
disorder

Schizophreniform 7 (30) 9 (35) …
disorder

Blood risperidone
level, mean ± SD,
ng/mL

Day 28 16.1 ± 9.0 27.5 ± 12.5 … NA
Day 56 11.7 ± 6.6 25.3 ± 19.1 … NA

aValues shown as N (%) unless otherwise noted. Abbreviation:
NA = not applicable.
bKruskal-Wallis test.
cExact chi-square test.
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The low-dose group (N = 23) was treated with 2
mg/day of risperidone and consisted of 14 males and 9
females. Thirteen patients in this group fulfilled DSM-IV
criteria for schizophrenia; 7, for schizophreniform disor-
der; and 3, for schizoaffective disorder. In the standard-
dose group (N = 26), 13 males and 13 females received
4 mg/day of risperidone. Sixteen patients in this group
met criteria for schizophrenia; 9, for schizophreniform
disorder; and 1, for schizoaffective disorder. The groups
did not differ significantly in gender, age, level of educa-
tion, duration of illness prior to study entry, or DSM-IV
diagnoses (Table 1). There were also no significant dif-
ferences in BPRS, SANS, CGI-S, and SOFAS scores be-
tween these 2 groups at baseline.

Controls
The control group for the fine motor function data con-

sisted of 20 volunteers who had no history of a psychiatric
or neurologic illness. They did not differ significantly in
gender and age from the patients. Their level of education
was slightly higher (Table 1).

Procedure
The trial had a double-blind, fixed-dose, parallel-group

design with random assignment comparing 2 mg/day with
4 mg/day of risperidone for an 8-week period. During
the first week, risperidone was gradually titrated to the
patients’ assigned study dosage starting with 0.5 mg/day.
As concomitant medication for sedation, promazine (a
sedating, short-acting antipsychotic) in doses up to 300
mg/day or lorazepam up to 10 mg/day were allowed. For
EPS, biperiden could be administered in dosages up to
6 mg/day. Detailed information about comedication is
provided in Table 2.

Treatment Efficacy Measures
The primary treatment efficacy variables were psy-

chotic symptoms as derived from the expanded version
of the BPRS.11 In addition to BPRS total score, we com-
puted scores for positive symptoms, negative symptoms,
hostility-irritability, and depressive symptoms. Negative
symptoms were also examined using the global score
of the SANS.12 Clinical improvement was defined as at
least a 50% reduction from baseline in BPRS total score.

Remission of positive symptoms was defined as not
having BPRS scores that met inclusion criteria (i.e., 4
[moderate] to 7 [worse]) on any one of the following
items: unusual thought content, hallucinations, or con-
ceptual disorganization. Severity of illness was assessed
using the CGI-S,13 and social functioning was assessed
using the SOFAS.14

All raters were trained on administration of the
BPRS,11 and a similar training program was used for the
SANS. Additional BPRS interrater reliability data were
collected using 15 videotaped interviews (each rater con-
ducted 5 videotaped interviews), which were rated by all
3 raters. Intraclass correlation coefficients (ICCs)17 were
calculated for the BPRS total score and subscale scores,
yielding values between 0.91 and 0.95. For the SANS
total score, the ICC was 0.84.

For the assessment of fine motor functions, we used a
computerized test battery: the Vienna Test System, Motor
Performance Series (MLS).18 Three tests were applied:

1. The Steadiness Test measures the ability to keep
arm and hand in the same position independent of
speed or strength. For this test, the subject holds a
stylus into a hole in a metallic device. The number
of touches (i.e., errors) is electronically detected.

2. The Line Tracking Test measures the precision of
arm-hand movements. The patient puts a stylus
into a track and moves through the track as fast
as possible. Each touch of the wall (i.e., error) is
counted electronically.

3. The Tapping Test measures wrist-finger speed.
The patient taps with a stylus, as fast as possible,
on a metallic square area for a predefined period
of time. The number of hits is measured.

Test-retest reliability recently published for patients
with Parkinson’s disease19 was r = 0.69 for number of
errors on the Steadiness Test, r = 0.73 for number of
errors on the Line Tracking Test, and r = 0.75 for hits on
the Tapping Test.

Adverse events were continually monitored using
the Simpson-Angus Scale,20 the Barnes Akathisia Scale
(BAS),21 and the Udvalg for Kliniske Undersøgelser
(UKU) Side Effect Rating Scale.22

Table 2. Percentage of Patients Who Were Prescribed Concomitant Sedating Medication, by Week of Treatment
Risperidone, 2 mg/d Risperidone, 4 mg/d

Medication 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Lorazepam

% 39.1a 26.1a 22.7 13.6 15.0 10.0 5.0 0.0 34.6 26.9 25.0 16.7 5.0 10.0 0.0 0.0
N/total N 9/23 6/23 5/22 3/22 3/20 2/20 1/20 0/20 9/26 7/26 6/24 4/24 1/20 2/20 0/19 0/19

Promazine
% 69.6 56.5 45.5 40.9 35.0 30.0 30.0 20.0 69.2 69.2 45.8 37.5 40.0 15.0 10.5 15.8
N/total N 16/23 13/23 10/22 9/22 7/20 6/20 6/20 4/20 18/26 18/26 11/24 9/24 8/20 3/20 2/19 3/19

aOne patient received diazepam.
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Blood samples were obtained in the morning, 12 to 16
hours after the last evening dose, so that trough concen-
tration was measured. Because posology was kept con-
stant from day 7 onward, steady state was assumed for
parent compound and metabolite. Blood samples were
drawn into heparin-treated glass tubes, and, after centri-
fugation, plasma was frozen at –20°C until analyzed.
Plasma concentration of the “active moiety” (sum of ris-
peridone and 9-hydroxyrisperidone) was determined by
radioimmunoassay.23

Data Analysis
For group comparisons of categorical variables (clini-

cal variables at baseline, safety variables, and amount of
prescribed concomitant medication), the Fisher exact test
or the exact chi-square test was performed. For ordinal
or continuous variables (age, fine motor functions), the
Kruskal-Wallis test with multiple comparison procedure
was performed.24 Associations between plasma concen-
trations and data on psychopathology and fine motor
functions were computed using the Spearman correlation
test.

Analyses of efficacy were defined according to the
last-observation-carried-forward (LOCF) principle (end-
point being at 8 weeks). Changes in psychopathology
from baseline to endpoint (week 8) were analyzed with
repeated-measures analysis of variance (ANOVA) using
the Huynh-Feldt correction for p values. Dose group and
center were included as between-subjects factors. For
testing differences between baseline and endpoint as well
as for differences between groups, t tests were performed.
Effect sizes were calculated using the Cohen d statistic.25

Kaplan-Meier survival analysis was used to determine the
time to remission of positive symptoms and time to global
clinical improvement. Differences between the 2 treat-
ment groups for time to remission of positive symptoms

and time to global improvement were computed using
the log-rank test. Two-tailed statistical tests were used
throughout.

Nonparametric statistics were computed using Stat-
Xact26 for exact p values, and the Statistical Analysis
System (SAS)27 was used for t tests, repeated-measures
ANOVA, and survival analyses.

RESULTS

Treatment Efficacy
The 8-week study was completed by 39 of the 49

patients (79.6%). Three patients dropped out before week
4, 6 before week 6, and 1 before week 8. There were
3 dropouts (13%) in the low-dose group and 7 (27%) in
the standard-dose group. Four (33%) of 12 patients from
the specialized unit dropped out, whereas 6 (16%) of 37
from the general ward dropped out. Reasons for the 10
dropouts were noncompliance (N = 5), manic syndrome
(N = 2), galactorrhea (N = 1), suicidality (N = 1), and
aggressiveness (N = 1).

Psychopathology and social functioning of first-
episode, acutely psychotic patients were analyzed for dif-
ferences between the 2-mg/day and 4-mg/day treatment
groups. Changes in BPRS total score, BPRS subscale
scores, SANS symptoms scores, and CGI-S and SOFAS
scores from baseline to trial completion (week 8 consid-
ering LOCF) yielded no significant difference between
the 2-mg/day and 4-mg/day groups. In Table 3, the means
and standard deviations as well as the effect sizes are
reported. The effects sizes of within-group changes were
strongest in both groups for BPRS positive score (Cohen
d = 2.5 for both groups) and weakest for BPRS negative
score (Cohen d = 0.3 for the 2-mg/day group and d = 0.8
for 4-mg/day group). Within-group comparisons showed
significant differences between baseline values and those

Table 3. Scores on the BPRS, SANS, CGI-S, and SOFAS at Baseline and Change in Scores at 8 Weeks for
Patients Receiving 2 mg/day and 4 mg/day of Risperidonea

Risperidone, 2 mg/d (N = 23) Risperidone, 4 mg/d (N = 26)
Baseline Change at 8 Weeks Baseline Change at 8 Weeks

Rating Scale Mean SD Mean SD Cohen db Mean SD Mean SD Cohen db

BPRS
Totalc 76.2 15.2 –32.3* 15.1 2.1 83.3 20.1 –38.4* 16.9 2.1
Positivec 28.0 5.4 –15.4* 6.7 2.5 30.2 6.7 –16.7* 6.6 2.5
Negativec 8.6 4.0 –1.0* 2.7 0.3 9.9 3.6 –2.6* 2.8 0.8
Hostility-irritabilityc 15.6 7.2 –5.6* 5.7 0.9 18.5 6.6 –8.6* 4.9 1.5
Depressivec 14.7 4.6 –6.3* 2.8 1.7 14.4 5.0 –6.4* 4.2 1.4

SANS total global 13.0 5.6 –4.1* 4.6 0.8 14.0 5.1 –5.9* 5.4 1.1
CGI-S 5.9 0.5 –2.2* 1.4 2.1 6.0 0.6 –2.3* 1.3 2.2
SOFAS 28.0 13.1 25.6* 14.6 1.8 24.0 13.7 26.1* 19.4 1.6
aAbbreviations: BPRS = Brief Psychiatric Rating Scale, CGI-S = Clinical Global Impressions-Severity of Illness scale,
SANS = Scale for the Assessment of Negative Symptoms, SOFAS = Social and Occupational Functioning Assessment
Scale.
bEffect size: Cohen d = |µ1–µ2|/σ within groups.
cEach BPRS item was rated from 1 (not present) to 7 (extremely severe).
*Significant difference from baseline to endpoint (paired t test: df = 22 for the 2-mg/day group, df = 25 for the
4-mg/day group, p < .01).



© Copyright 2002 Physicians Postgraduate Press, Inc.

One personal copy may be printed

Risperidone, 2 mg/day vs. 4 mg/day

J Clin Psychiatry 63:10, October 2002 889

at trial completion (p < .0001 for all data except p < .01
for BPRS negative score).

In a second step, we performed overall analyses of
data from all timepoints (baseline and weeks 1, 2, 4, 6,
and 8) applying repeated-measures ANOVA, with time as
a within-subjects factor and group and center as between-
subject factors. The computations were carried out for
BPRS total score, BPRS subscale scores, and SANS
symptoms scores. These analyses yielded significant time
effects for all measures, but no statistically significant
differences between groups (BPRS total score: F = 0.15,
df = 1,46; p = .70; BPRS positive score: F = 0.38,
df = 1,46; p = .54; BPRS negative score: F = 0.02,
df = 1,46; p = .90; BPRS hostility-irritability score:
F = 0.18, df = 1,46; p = .67; BPRS depressive score:
F = 0.33, df = 1,46; p = .57; SANS total global score
F = 0.00, df = 1,46; p = .98). Contrasts between each
timepoint (baseline and weeks 1, 2, 4, 6, and 8) also
revealed no significant differences between groups. No
significant differences were found between the 2 centers.
Computation of the same statistical tests including only
the patients (N = 44) who had not received a treatment
before study entry resulted in similar significance levels.

Time course of treatment efficacy was analyzed as
time to remission of BPRS positive symptoms (Figure 1).
At week 8, the probability of remission was 69.6% for the
2-mg/day group and 76.9% for the 4-mg/day group. In the
2-mg/day group, 3 (13%) of 23 patients dropped out be-
fore reaching remission and 4 patients had not met remis-
sion criteria at week 8. In the 4-mg/day group, 7 (27%)
of 26 patients had an early dropout and 2 were not remit-
ted at week 8. Statistical testing for group differences in
“time to remission” of positive symptoms yielded no
statistically significant difference between the 2 treatment
groups (χ2 = 1.65, df = 1, p =. 20; log-rank test). The
analysis using the criterion of “meaningful clinical im-
provement” (i.e., 50% improvement in BPRS total score)

yielded similar results. At week 8, the probability of im-
provement was 65.2% in the 2-mg/day group and 80.8%
in the 4-mg/day group. Eight patients in the 2-mg/day
group and 5 patients in the 4-mg/day group did not reach
50% improvement at week 8. Testing for between-group
differences using the log-rank test showed no statistically
significant difference for time to “meaningful clinical im-
provement” (χ2 = 1.43, df = 1, p = .23).

For patients not receiving comedication, Spearman
correlation test yielded no significant relationship be-
tween the active moiety of risperidone plasma concen-
tration and psychopathologic data (both measured at day
56) (rs < 0.12, NS).

Adverse Events and Side Effects
During the study, there were no serious adverse events.

At week 8, 2 patients in the 2-mg/day group had a score of
3 or more (“strong”) on the Simpson-Angus Scale com-
pared with 3 patients in the 4-mg/day group. Also, 2 pa-
tients in the 2-mg/day group and 4 in the 4-mg/day group
had a score of 2 or more (“moderate”) on the BAS. The
2 treatment groups showed no statistically significant dif-
ferences on these measures. For acute dystonic side ef-
fects, 2 patients in the 2-mg/day group and 3 patients in
the 4-mg/day group received biperiden. At no point in
time were there any statistically significant differences
between treatment groups in the percentage of patients re-
ceiving concomitant medication for sedation (i.e., proma-
zine or lorazepam) (Table 2).

The UKU Side Effect Rating Scale22 revealed mild-
to-moderate degrees of side effects for concentration dif-
ficulties, asthenia/lassitude/increased fatigability, sleepi-
ness/sedation, failing memory, depression, tension/inner
unrest, increased duration of sleep, emotional indiffer-
ence, weight gain, and diminished sexual desire in about
30% to 50% of patients. Again, no statistically significant
differences were found between the 2 groups on any of
these items at week 4 or week 8. No subject was with-
drawn from the trial because of an adverse event.

Fine Motor Functions
The values for the Steadiness Test, the Line Tracking

Test, and the Tapping Test at week 8 were compared be-
tween the 2-mg/day group, the 4-mg/day group, and the
control group of healthy volunteers using the Kruskal-
Wallis test for overall testing and multiple comparison
procedure for comparison of treatment versus control
groups. Only patients who did not receive concomitant
medication (i.e., promazine, lorazepam, or biperiden) 48
hours before testing were included. No significant differ-
ences were found between the 3 groups for the Steadiness
Test, but significant differences were found for the Line
Tracking Test (p = .015) and the Tapping Test (p = .004).
Multiple comparisons for the Line Tracking Test showed
a significant difference between the 4-mg/day group and

Figure 1. Survival Function Estimates of Time to Remission
of Positive Symptoms as Measured Using the Unusual
Thought Content, Hallucinations, and Conceptual
Disorganization Items of the Brief Psychiatric Rating Scale
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the control group (p < .05) only, whereas for the Tapping
Test, the significance level was p < .05 for the compari-
son between 2-mg/day group and control group and
p < .10 for the comparison between 4-mg/day group and
control group. The results of the Line Tracking Test and
the Tapping Test are displayed in Figure 2.

A Spearman correlation test yielded no significant
relationship between the active moiety of risperidone
plasma concentration (measured at day 56) and these fine
motor function data (rs < 0.14, NS).

DISCUSSION

This study evaluated 2 relatively low doses of ris-
peridone for treating early psychosis. Forty-nine first-
episode, acutely psychotic patients were randomly as-

signed to 2 mg/day or 4 mg/day of risperidone under
double-blind conditions. Treatment efficacy measures
showed highly significant changes from baseline to trial
completion. Between-group comparisons yielded no sig-
nificant differences for positive and negative symptoms
or for global symptoms and community functioning
scores. In addition, the need for concomitant medication
for sedation and extrapyramidal symptoms was the same
for both groups. Adverse effects measured using standard
clinical rating scales also did not differ in the 2 treatment
groups.

We interpret our findings as supporting the hypothesis
that first-episode patients may be treated with lower dos-
ages than are commonly needed in chronically psychotic
patients. The lower dose of 2 mg/day of risperidone is
also lower than those suggested by open-label studies3,4

and a recent double-blind study.5 Further support for this
approach to antipsychotic treatment of first-episode psy-
chotic patients is suggested by our finding of few study
dropouts and a lack of serious adverse events.

Interestingly, not only did the level of improvement
on clinical measures show no significant difference be-
tween the 2 groups, but also no difference in the time to
meaningful clinical improvement or remission of positive
symptoms. As shown in previous studies,28,29 we have
replicated the findings that, for antipsychotic drugs, it is
important to wait a certain time for evaluating antipsy-
chotic effect. After 4 weeks, probability of remission of
positive symptoms was 32% in the 2-mg/day group and
48% in the 4-mg/day group. However, it increased to
69.6% in the 2-mg/day group and 76.9% in the 4-mg/day
group at week 8. Thus, our strategy of early intervention
with a newer antipsychotic drug suggests that the time to
remission may be even shorter than it was in previous
studies.30,31 In addition, this study confirms that early
changes of dose or changes to another antipsychotic may
make little pharmacologic sense.

Fine motor functions were also measured to corrob-
orate the clinical assessments of motor side effects. The
Line Tracking Test showed advantages for the 2-mg/day
group. Scores on the Tapping Test did not significantly
differ between the 2 dose groups, but both groups showed
a significant difference compared with healthy subjects.
In the precision of arm-hand movement, there may be an
advantage of 2 mg/day of risperidone compared with 4
mg/day. These data confirm the study by Casey,10 who
found EPS even at low doses in cebus monkeys treated
with risperidone. Our results also lend support to positron
emission tomography results6,7,9 favoring a dosage under
4 mg/day of risperidone. Since the relationship between
the level of D2 receptor occupancy and the risk of tardive
dyskinesia remains unclear, it seems warranted to avoid
levels of dopamine blockade that may lead to side effects.
Fine motor dysfunctions may be early signs of risk and
should be considered for defining optimal dosage.

Figure 2. Box Plots of the Results of (A) the Line Tracking
Test and (B) the Tapping Test for Patients Taking
Risperidone, 2 and 4 mg/day, and Healthy Controls
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Plasma concentration was not related to psychopatho-
logic data or fine motor functioning, confirming the re-
sults of a recent study by Spina and collaborators.32

One important limitation to this study was our need to
manage patients with sedating antipsychotics and benzo-
diazepines for agitation. The use of sedating antipsychotic
drugs for acutely psychotic patients was the accepted
clinical practice at our sites. Although we attempted to
minimize this practice, the use of these agents may have
affected the measurement of fine motor movements.

CONCLUSION

Risperidone, 2 mg/day and 4 mg/day, led to similar
clinical improvement in first-episode, mainly neuroleptic-
naive, acutely psychotic patients. The time to remission
of positive symptoms and the improvement of global
psychopathology also did not differ between these groups.
However, 2 mg/day of risperidone produced fewer fine
motor dysfunctions. These results support the proposed
strategy of early application of low dosages of an atypical
antipsychotic in first-episode patients. It also supports the
need for an individualized duration of treatment during the
acute phase. We recommend 2 mg/day as an initial mini-
mal effective dose of risperidone in first-episode psycho-
sis and propose at least 6 to 8 weeks of observation time
for evaluation of its efficacy.

Drug names: biperiden (Akineton), diazepam (Valium and others),
haloperidol (Haldol and others), lorazepam (Ativan and others), risper-
idone (Risperdal).
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