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Objective: To investigate the effects of
the atypical antipsychotic drugs risperidone,
olanzapine, quetiapine, and perospirone on
the subjective quality of sleep in patients with
schizophrenia.

Method: Subjects were 92 inpatients (mean
age = 59.9 years) who had been receiving treat-
ment with conventional antipsychotic drugs and
who met the DSM-IV criteriafor schizophrenia.
Subjects were randomly assigned to receive 1
of 4 atypical antipsychotic drugs (olanzapine,
perospirone, quetiapine, and risperidone). Sub-
jective sleep quality and psychopathology were
assessed twice: at baseline and 8 weeks after
switching. Data were collected from June 2001
to December 2001. Subjective sleep quality was
assessed by the Pittsburgh Sleep Quality Index
(PSQI), and psychopathol ogy was measured
by the Positive and Negative Syndrome Scale
(PANSS).

Results: Subjective sleep quality as assessed
by the PSQI was significantly improved with ad-
ministration of olanzapine, risperidone, or quetia-
pine, but not with perospirone, in comparison
with conventional antipsychotic drugs. Multiple
regression analysis revealed that the improvement
of sleep quality with administration of atypical
antipsychotic drugs was predicted by poor sleep
quality at baseline. In addition, improvement of
sleep quality was significantly correlated with
improvement of negative symptoms as assessed
by the PANSS.

Conclusion: These results demonstrated that
atypical antipsychotic drugs improved subjective
quality of sleep in patients with schizophrenia
compared with conventional antipsychotic drugs,
suggesting that the marked potency of serotonin-2
receptor blockade in atypical antipsychotic drugs
may be involved in the mechanism of thisim-
provement. These improvements were correl ated
with improvement of negative symptoms.
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O ne of the maor symptoms of schizophrenia is
sleep disturbance. Deterioration of sleep, such as

prolongation of sleep latency, shortening of total sleep
time, and a decrease in sleep efficiency, has been re-
ported in patients with schizophrenia.! In addition, a
decrease in the duration of slow wave sleep (SWS)?
and shortened rapid eye movement (REM) latency with
relatively normal REM time and density*® have been
demonstrated.

Sleep disturbance may exacerbate existing psycho-
pathology by causing distress and negatively affecting
genera functioning in patients with schizophrenia. De-
creased SWS was reported to be associated with impair-
ment of cognitive function* and negative symptoms.®
Treatment of sleep disturbance may contribute to im-
proved quality of life in patients with schizophrenia.

Investigations of the effects of conventional anti-
psychotic drugs have shown that these agents could im-
prove sleep continuity, sleep duration, and REM ab-
normalities, but not SWS.5® The effects on sleep of
atypical antipsychotic drugs could be expected to differ
from those of typical antipsychotic drugs because of
differencesin their pharmacologic profiles. Recent phar-
macologic studies of sleep revealed the importance of
serotonin-2A/2C (5-HT ,ac) receptors on sleep quality.
For example, a selective 5-HT ¢ receptor antagonist,
ritanserin, was reported to increase SWS in healthy vol-
unteers™'® and in patients with dysthymia.**
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Table 1. Characteristics of Schizophrenia Patients Switched From Typical to Atypical Antipsychotics

Characteristic Total Olanzapine Risperidone Perospirone Quetiapine p Value®

Age y 59.9+10.5 56.2+ 11.2 62.8+9.8 59.2+ 8.6 61.0+11.3 22
Range 28t0 84 2810 84 44t0 79 43to 74 381083

Sex, male/female, N 48/44 11/9 9/11 15/9 13/15 .60

Periods of morbidity, y 34.0+£95 32.6+8.7 37.6+10.2 325+£9.2 33.7+£9.2 .26
Range 9.1t054.0 9.1t054.0 19.4t0 53.3 12.2t049.1 11.9to 47.7

Schizophreniatype, N
Disorganized 29 7 9 2 11 .16
Paranoid 11 3 2 4 2
Undifferentiated 52 10 9 18 15

Dose, mean + SD, mg/d® 1137 + 981 1466 + 984 917+ 776 961 + 739 1209 + 1194 .25
Range 50 to 4383 80 to 3362 100 to 2425 88 to 3637 50 to 4383

PSQI baseline total score, mean + SD 8.6+3.8 95+ 3.0 9.1+42 79+3.0 82+35 A7
Range Oto 17 Oto 16 1lto17 3to 16 1to16

PANSS baseline total score, mean + SD 81.1+15.2 828+ 12.2 80.9+12.9 75.1+11.4 85.2+19.5 A1
Range 50to 120 60 to 108 53 to 102 54 to 109 50to 120

PANSS total score change, mean + SD -8.3+7.0* -8.3+7.0* 6.2+ 4.7* +2.6+11.9 —-4.0+6.7*
Range —21to 56 -21t02 —-20t0 0 —710 56 —17to 10

@Converted to chlorpromazine equivalent dosage.

bFor categorical variables (sex and type of disease), p values were obtained with the x test; for numerical variables, p values were obtained

with analyses of variance.
*p < .01 compared with baseline; obtained with paired t test.

Abbreviations: PANSS = Positive and Negative Syndrome Scale, PSQI = Pittsburgh Sleep Quality Index.

To date, there have been severa studies on the effect of
atypical antipsychotic drugs on sleep. Previously, Dursun
and coworkers'? demonstrated better sleep quality in pa-
tients with schizophrenia who were treated with risperi-
done compared with patients receiving typical antipsy-
chotic drugs. We reported a longer duration of SWS in
patients with schizophrenia treated with risperidone than
in those treated with haloperidol.™® Acute administration
of olanzapine was reported to increase sleep efficiency
and SWSin drug-free patients with schizophrenia'® and in
healthy volunteers."® In addition, Lee and associates™ re-
ported that clozapine improved the continuity of sleep in
schizophrenia. However, the effect of atypical antipsy-
chotic drugs on sleep has not been compared with that of
typical conventional antipsychotic drugs in the same pa-
tients with schizophrenia.

In this context, to evaluate the effect of atypical anti-
psychotic drugs on sleep, we compared sleep quality as
measured by the Pittsburgh Sleep Quality Index (PSQI) in
patients with schizophrenia while they were receiving
typical conventional antipsychotic drugs and after they
had been prescribed atypical antipsychotic drugs.

METHOD

Subjects

Subjects were 92 inpatients (48 men and 44 women)
who had been taking conventional antipsychotic drugs
only and who fully met the DSM-IV criteria for schizo-
phrenia.’” This study was designed in accordance with
institutional guidelines and was approved by an insti-
tutional review committee. The subjects were fully in-
formed of the purpose and procedures of the study; each
subject gave written informed consent prior to enroll-
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ment. Patients were excluded if they had a severe physical
illness based on results of clinical, laboratory, and imag-
ing evaluations; a cerebral organic disease; or a history of
alcoholism, drug abuse, or neurologic illness. Prior to en-
rollment in the study, subjects underwent medical and
psychiatric screening to ensure they had no underlying
cause of sleep disturbance, such as sleep apnea or restless
legs syndrome. Patients who received a depot antipsy-
chotic within 4 weeks of randomization were also ex-
cluded. Three patients had received a depot antipsychotic
drug (haloperidol decanoate) before this study.

The mean age of the study population was 59.9 years
(SD =10.5, range = 28-84), and the mean duration of ill-
ness was 34.0 years (SD = 9.5, range = 9.1-54.0). The
mean daily dosage of antipsychotic drug was 1137 mg/day
(SD =981, range = 50-4383) expressed as the chlorpro-
mazine equivalent (Table 1). The mean number of anti-
psychotics administered at baseline was 2.2 (SD =1.1,
range = 1.0-5.0); the most common drugs were hal oper-
idol (N =64, 70%), chlorpromazine (N = 39, 42%), and
levomepromazine (N = 23, 25%).

Treatments

After completing baseline assessments, subjects were
randomly assigned to receive 1 of 4 atypical antipsychotic
drugs: olanzapine (N = 20), perospirone (N = 24), quetia-
pine (N = 28), or risperidone (N = 20). Perospirone is a
newer atypical antipsychotic agent for the treatment of
schizophrenia that was developed in Japan. It was shown
to have a better effect on negative symptoms and
a similar effect on general and positive symptoms com-
pared with haloperidol in phase Il and phase |11 trials.*®

At the time of switching, the dose of ongoing typical
antipsychotics was tapered, and finally all typical antipsy-
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Table 2. Change in Pittsburgh Sleep Quality Index Score and
Other Sleep Variables in Schizophrenia Patients Switched
From Typical to Atypical Antipsychotic Treatment®

Second p

Variable Baseline  Assessment t Score Value®
Total score 858+3.80 7.20+4.29 3246 .002
Subscores
Sleep quality 1.12+0.76 0.87£0.87 2305 .023
Sleep latency 1.72+1.26 131+126 3.090 .003
Sleep duration 0.60£0.90 054+094 0565 .574
Habitual sleep 0.88+1.06 0.56+0.97 2504 .014
efficiency
Sleep disturbances 0.82+0.53 0.69+0.49 2009 .047
Use of sleep 228+1.26 227+129 0.695 .488
medications
Daytime dysfunction  1.16+0.64 0.97+0.59 2473 .015
Other sleep variables

Timein bed, min 540.1+£53.2 516.0+47.9 3.667 .004
Total sleeptime, min  441.5+89.1 4465+86.3 0477 .634
Sleep latency, min 54.7+58.1 384+50.2 2410 .018
Sleep efficiency, % 81.8+149 865+146 2541 .012
&/alues are mean + SD.
bp Values were obtained with paired t test.

chotics were discontinued over a period of 4 weeks. Dur-
ing this tapering period, 1 of the 4 atypical antipsychotic
drugs was started, and its dosage was increased gradually.
The target dose of atypical antipsychotic drugs was deter-
mined from the dose of ongoing typical antipsychotic
drugs. After completion of switching, a psychiatrist ad-
justed dosages depending on the subject’s clinical status.
During the study, the antipsychotic dose was allowed to
vary within the following ranges: olanzapine, 2.5 to 20.0
mg/day; perospirone, 4.0 to 48.0 mg/day; quetiapine, 50.0
to 750.0 mg/day; and risperidone, 1.0 to 12.0 mg/day.
Mean dose levels at endpoint were 16.5 mg/day for olan-
zapine, 37.3 mg/day for perospirone, 432.5 mg/day for
quetiapine, and 7.4 mg/day for risperidone.

Sixty-three percent of the subjects received hypnotics,
29% received anxiolytics, 20% received mood stabilizers,
and 4% received antidepressants. These concomitant med-
ications were not changed during the study.

Assessment of Quality of Sleep and Psychopathology
Subjective sleep quality and psychopathology were
assessed at 2 intervals: baseline and 8 weeks after the
switching was completed. We used the PSQI™ to assess
subjective sleep quality. The PSQI is a self-administered
guestionnaire to assess subjective sleep quality during the
previous month. The self-rated items on the PSQI gen-
erate 7 subscale scores, each ranging from O to 3: sleep
quality, sleep latency, sleep duration, habitual sleep ef-
ficiency, sleep disturbance, use of sleep medication, and
daytime dysfunction. The sum of these 7 component
scores yields 1 global score of subjective sleep quality
ranging from O to 21, with higher scores representing
poorer subjective sleep quality. The Positive and Negative
Syndrome Scale (PANSS)® was used to rate schizophre-
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nia symptoms. Data were collected from June 2001 to
December 2001.

Data Analysis

Before analyzing sleep quality data, we examined de-
mographic variables of each treatment group with analy-
ses of variance (ANOVA) and the ¥ test. The PSQI total
score and each subscal e score of the PSQI were compared
before and after switching to atypical antipsychotic drugs.
These comparisons were performed using a paired t test
for all subjects. One-way ANOVA was conducted to com-
pare the PSQI change scores in the 4 medication groups.
The Fisher protected least significant difference test was
performed for post hoc comparison. Multiple regression
analysis was used to investigate the factors that predict
improvement of sleep quality with atypical antipsychotic
drug treatment. Change in PSQI total scores was entered
into the analysis as a dependent variable. Demographic
variables, the total PANSS score, subjective sleep quality,
and the chlorpromazine-equivalent dosage of antipsy-
chotic drugs at baseline were entered as independent vari-
ablesfor al subjects. The relationships between the PSQI
total scores and the PANSS positive, negative, general,
and total scores were investigated by Pearson correlation
analysis. In addition, the relationships between changesin
PSQI total scores and changes in PANSS positive, nega-
tive, general, and total scores were investigated. The re-
sults are expressed as means + standard deviations, and
significance was set at p < .05.

RESULTS

Demographic and clinical characteristics of the 92
patients are shown in Table 1. No statistically significant
difference was detected among the 4 groups in age, distri-
bution by sex, or duration of illness. Neither were there
differences in baseline severity of psychopathology as
assessed by the PANSS, subjective sleep quality as as-
sessed by the PSQI, or chlorpromazine-equivaent dos-
ages of antipsychotic drugs. Of the patients treated with
perospirone, 1 dropped out before the second assessment
because of worsening of psychotic symptoms. Of the pa-
tients treated with quetiapine, 1 dropped out before the
second assessment because of hip fracture. All patients
treated with olanzapine and risperidone completed the
study protocol.

Changes in the PSQI total score and each subscale
score with administration of the atypical antipsychotic
drugs are shown in Table 2. Compared with conventional
antipsychotic drugs, subjective sleep quality as assessed
using the PSQI total score was significantly improved. As
for the PSQI subscores, sleep quality, sleep latency, ha-
bitual sleep efficiency, sleep disturbance, and daytime
dysfunction were improved, but sleep duration and use of
sleep medication did not change in the total patient popu-
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Table 3. Pittsburgh Sleep Quality Index Change in Score in Schizophrenia Patients Switched From Typical to Atypical

Antipsychotics

Score Olanzapine Perospirone Quetiapine Risperidone F Value p Value?

Total -3.20 + 3.95** 1.56 + 4.01 -1.93 + 4.19** —2.45 + 2.89** 6.714 .0004

Subscale
Sleep quality -0.50+1.15 0.22+0.85 -0.33+0.87 -0.35+ 0.88 2.521 .063
Sleep latency —0.45+1.43 -0.22+1.17 -0.59+1.28 -0.35+1.23 0.380 .76
Sleep duration -0.55+ 1.10** 0.69+ 1.14 —0.22 + 0.93** —0.25+ 0.97** 6.018 .0009
Habitual sleep efficiency —0.80 + 1.11** 0.47+1.20 —0.44 + 1.28** -0.65+ 1.18** 5.212 .0024
Sleep disturbances -0.20+ 0.62 0.04 + 0.56 -0.11+0.42 -0.25+0.71 1.086 .36
Use of sleep medications -0.05+0.22 0.13+1.10 -0.07+1.04 -0.30+ 0.92 0.796 .50
Daytime dysfunction —0.65+ 0.75** 0.21+0.67 -0.15+ 0.82* -0.30+ 0.57* 5.418 .0018

 Values were obtained with analyses of variance. Fisher test was performed for post hoc comparison.

*p < .05 compared with perospirone.
**p < .01 compared with perospirone with Fisher test.

Table 4. Multiple Regression Analysis of Factors Predicting Improvement of PSQI Score in Schizophrenia Patients Switched

From Typical to Atypical Antipsychotics®

Variable Coefficient SE Standardized Coefficient t Score p Value
Sex 0.242 0.929 0.029 0.260 .79
Age -0.018 0.055 -0.046 0.329 74
I1Iness duration 0.003 0.005 0.078 0.574 .56
Schizophrenia type (undifferentiated)®

Disorganized -0.609 1.029 —-0.068 0.592 .56

Paranoid 0.528 1.385 0.041 0.381 .70
Baseline antipsychotic drugs® 0.0002 0.0004 0.046 0.429 .67
Baseline PANSS total score 0.012 0.032 0.044 0.380 71
Baseline PSQI total score -0.462 0.118 -0.423 3.923 .0002

3R2 = 0.194; adjusted R? = 0.115.

bFor the categorical variables, the first type (undifferentiated) was used as the reference category.

‘Converted to chlorpromazine equivalent dosage.

Abbreviations: PANSS = Positive and Negative Syndrome Scale, PSQI = Pittsburgh Sleep Quality Index.

lation. Some actual sleep variables are shown in Table 2.
Time in bed and sleep latency were shortened, and sleep
efficiency was improved with administration of the atypi-
cal antipsychotic drugs.

An overal difference in efficacy among the 4 atypical
antipsychotic drugs was observed (Table 3). Olanzapine,
risperidone, and quetiapine were superior to perospirone
in their improvement of the PSQI total score, sleep dura-
tion, habitual sleep efficiency, and daytime dysfunction.

Multipleregression analysisrevealed that theimprove-
ment of subjective sleep quality with administration of
atypical antipsychotic drugs was predicted by poor sleep
quality at baseline (Table 4). The correl ation between sub-
jective sleep quality and the severity of psychotic symp-
tomswas insignificant at baseline (Table 5); however, the
improvement of subjective sleep quality was significantly
correlated with improvement of negative symptoms as
assessed by the PANSS (Table 6).

DISCUSSION

While there are several reports on the effect of atypical
antipsychotic drugs on sleep quality in patients with
schizophrenia, to our knowledge, no previous report has
compared the effect of atypical antipsychotic drugs on
sleep quality with that of typical conventional antipsy-
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chotic drugs in the same group of patients with schizo-
phrenia. This appears to be the first such study.

The present study demonstrated that, when compared
with conventional antipsychotic drugs, subjective sleep
quality as assessed by the PSQI was significantly im-
proved in the study patients with schizophrenia after ad-
ministration of olanzapine, risperidone, or quetiapine. No
improvement was noted with perospirone. Also, improve-
ment of subjective sleep quality after change in treatment
was predicted by poor sleep quality at baseline and also
was significantly correlated with improvement of negative
scores on the PANSS.

The reason for the improvement of sleep disturbances
with atypical antipsychotic drugs compared with typical
conventional antipsychotic drugs has been postulated
to be due to the higher potency of 5-HT, receptor
blockade. It has been reported that a selective 5-HT,
(5-HT,, <5-HT,.) receptor antagonist, ritanserin, in-
creases the duration of SWS in rats,*# healthy volun-
teers, ' and patients with dysthymia.** Olanzapine has a
high affinity for both 5-HT,, and 5-HT,. receptors and
caused an increase of SWS in healthy volunteers™ and in
drug-free patients with schizophrenia In contrast, the
5-HT,. agonist, meta-chlorophenylpiperazine (m-CPP),
was reported to decrease SWS in heathy volunteers.?*
The amount of SWS and sleep continuity predict subjec-

J Clin Psychiatry 65:11, November 2004
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Table 5. Correlations Between PSQI Total Scores
and PANSS Scores at Baseline in Schizophrenia
Patients Switched From Typical to Atypical Antipsychotics

PSQI Total Scores

Table 6. Correlations Between Change in

PSQI Total Scores and Change in PANSS Scores
(baseline to follow-up) in Schizophrenia Patients
Switched From Typical to Atypical Antipsychotics

Change in PSQI Total Scores

r p
PANSS Scores Vaue Value? Change in PANSS Scores r Vaue p Vaue?
Positive 0.120 .253 Positive 0.200 .083
Negative -0.074 485 Negative 0.254 .026
General 0.084 424 General 0.001 .999
Total 0.058 .584 Total 0.147 .206

 Values were obtained with Pearson correlation analysis.
Abbreviations: PANSS = Positive and Negative Syndrome Scale,
PSQI = Pittsburgh Sleep Quality Index.

% Values were obtained with Pearson correlation anaysis.
Abbreviations: PANSS = Positive and Negative Syndrome Scale,
PSQI = Pittsburgh Sleep Quality Index.

tive quality of sleep.”? In this context, it is conceivable
that the blockade of 5-HT, receptors may be associated
with the regulation of sleep quality by increasing SWS.
These findings suggest that the potent 5-HT, receptor
blockade may be closely involved in the improvement of
sleep quality shown in this study.

Another possible explanation is that the difference in
sedative effect between conventional and atypical anti-
psychotic drugs improved the subjective quality of sleep.
Wirz-Justice and colleagues™ recorded wrist activitiesin
hospitalized schizophrenia patients. They found that
changing the antipsychotic medication from haloperidol
(conventional) to clozapine (atypical) improved rest/
activity rhythm. They aso found that patients taking
atypical antipsychotic drugs showed a higher level of day-
time activity than did patients taking conventional anti-
psychotic drugs.®® It is conceivable that the decrease in
sedating effect, which occurs when changing from con-
ventional to atypical antipsychotic drugs, may induce
more consolidated nighttime sleep and consequently im-
prove sleep quality, as was found in our study.

Although all 4 of the atypical antipsychotic drugs used
in the present study have high potency of 5-HT, receptor
blockade, the effect of perospirone on subjective sleep
quality differed from the others. The precise mechanism
of this difference is not known, but it is plausible that a
potent agonistic action on 5-HT,, receptors by pero-
spirone may be involved. Clozapine, the first atypical
antipsychotic drug that appeared for clinical use, also
has high 5-HT ,, receptor agonist affinity. Although cloza-
pine improves psychotic symptoms in patients with
schizophrenia,® its administration was reported to reduce
the amount of SWS.»3" Similarly, the 5-HT,, agonist,
m-CPP, was reported to decrease SWS in healthy volun-
teers.”? In addition, the increase in the amount of SWS
correlated with the improvement of subjective sleep qual-
ity.?>? Taken together, these findings indicate that pero-
spirone might deteriorate subjective sleep quality partly
through a decrease of SWS by its 5-HT,, receptor agonist
affinity.

Our results also support early findings that the severity
of psychotic symptoms may correlate with sleep quality.

J Clin Psychiatry 65:11, November 2004

Kupfer and coworkers® reported that the waxing phase
of psychosis was associated with decreased total sleep.
Following antipsychotic drug treatment, clinical improve-
ment was associated with shorter sleep latency and im-
provement of sleep efficiency.® In addition, minutes of
SWS were inversely correlated with the severity of nega-
tive symptoms in never-medicated patients with schizo-
phrenia.®

The correlation between subjective sleep quality and
severity of psychotic symptoms was insignificant at base-
line. However, changes in subjective sleep quality were
significantly correlated with changes in negative symp-
tom scores on the PANSS in the present study.

Although the results of the present study demonstrate
that changing from typical to atypical antipsychotic drugs
significantly improves both subjective quality of sleep
and negative symptoms, the precise mechanism of this
improvement is still unknown. Conventiona antipsy-
chotic drugs are generally more sedating than atypical
antipsychotic drugs.?"® Sedated patients tend to become
socialy isolated. It is possible that the improvement in
negative symptoms noted with administration of atypical
antipsychotic drugs may be due to increased daytime
aertness and activity asaresult of improved sleep quality
and a decreased sedative effect.

In summary, switching from conventional antipsy-
chotic drugs to atypical antipsychotic drugs significantly
improved subjective sleep quality as assessed by the
PSQI. This improvement was significantly correlated
with the improvement of psychotic symptoms as deter-
mined by negative scores on the PANSS. Atypical anti-
psychotic drugs may also be particularly beneficial for the
treatment of patients with schizophrenia experiencing
sleep disturbances.

When interpreting these findings, it should be consid-
ered that the limitations of this study are its lack of a
crossover design, which may bias efficacy findings in
favor of the atypical antipsychotic drugs, and the absence
of polysomnographic measurements. Further controlled
double-blind studies with acrossover design and the addi-
tion of polysomnographic measures are required to con-
firm these findings.
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Drug names: chlorpromazine (Thorazine, Sonazine, and others), clo-
zapine (Fazaclo, Clozaril, and others), haloperidol (Haldol and others),
olanzapine (Zyprexa), quetiapine (Seroquel), risperidone (Risperdal).

10.

11.

12.

13.

14.

15.

REFERENCES

. Tandon R, Shipley JE, Greden JF, et a. Electroencephalographic sleep

abnormality in schizophrenia: relationship to positive/negative symptoms
and prior neuroleptic treatment. Arch Gen Psychiatry 1992;49:185-194

. Benson KL, Zarcone VP Jr. Rapid eye movement sleep and eye move-

ments in schizophrenia and depression. Arch Gen Psychiatry 1993;50:
474-482

. Zarcone VP Jr, Benson KL, Berger PA. Abnormal rapid eye movement

latencies in schizophrenia. Arch Gen Psychiatry 1987,44:45-48

. Orzack MH, Hartman EL, Kornetsky C. The relationship between

attention and slow wave seep in schizophrenia. Psychopharmacol
Bull 1977;13:59-61

. Ganguli R, Reynolds CF, Kupfer DJ. Electroencephalographic sleep in

young, never-medicated schizophrenics: a comparison with delusional
and nondelusional depressives and with healthy controls. Arch Gen
Psychiatry 1987;44:36-44

. Kaplan J, Dawson S, Vaughan T, et d. Effect of prolonged chlorproma-

zine administration on the sleep of chronic schizophrenics. Arch Gen
Psychiatry 1974;31:62-66

. JusK, Beland C, Bouchard M, et a. Polygraphic night deep pattern

during chronic single and multiple neuroleptic dose administration.
Int Pharmacopsychiatry 1975;10:58-63

. Maixner S, Tandon R, Eiser A, et a. Effects of antipsychotic treatment

on polysomnographic measures in schizophrenia: areplication and
extension. Am J Psychiatry 1998;155:1600-1602

. ldzikowski C, Mills FJ, Glennard R. 5-hydroxytryptamine-2-antagonist

increases human slow wave sleep. Brain Res 1986;378:164-168
Declerk AC, Wauquier A, Van der Ham-Veltman PHM, et al. Increase
in dow-wave seep in human with the serotonin-5HT2 antagonist ritan-
sexin (thefirst exploratory polygraphic study). Curr Ther Res Clin

Exp 1987;41:427-432

PaivaT, ArriagaF, Wauquier A, et a. Effects of ritanserin on sleep
disturbances of dysthymic patients. Psychopharmacology (Berl)
1988;96:395-399

Dursun SM, Patel JK, Burke JG, et a. Effects of typical antipsychotic
drugs and risperidone on the qudity of sleep in patients with schizo-
phrenia: apilot study. J Psychiatry Neurosci 1999;24:333-337
YamashitaH, Morinobu S, Yamawaki S, et a. Effect of risperidone on
seep in schizophrenia: a comparison with haloperidol. Psychiatry Res
2002;109:137-142

Salin-Pascua RJ, Herrera-EstrellaM, Galicia-Polo L, et a. Olanzapine
acute administration in schizophrenic patients increases delta sleep and
Seep efficiency. Biol Psychiatry 1999;46:141-143

Sharpley AL, Vassalo CM, Cowen PJ. Olanzapine increases sow-wave
Seep: evidence for blockade of central 5-HT(2C) receptorsin vivo. Biol

1530

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

Psychiatry 2000;47:468-470

Lee JH, Woo JI, Méltzer HY. Effects of clozapine on sleep measures and
deep-associated changes in growth hormone and cortisol in patients with
schizophrenia. Psychiatry Res 2001;103:157-166

American Psychiatric Association. Diagnostic and Statistical Manual

of Mental Disorders, Fourth Edition. Washington, DC: American
Psychiatric Press; 1994

Murasaki M, Koyama T, Machiyama, et a. Clinical evaluation of a
new antipsychotic, perospirone HCI, on schizophrenia: a comparative
double-blind study with haloperidol. Clin Eval 1997;24:159-205
Buysse DJ, Reynolds CF 111, Monk TH, et a. The Pittsburgh Sleep
Quality Index: anew instrument for psychiatric practice and research.
Psychiatry Res 1989;28:193-213

Kay SR, Fiszhein A, Opler LA. The Positive and Negative Syndrome
Scae (PANSS) for schizophrenia. Schizophr Bull 1987;13:261-276
Dugovic C, Wauquier A, Leysen JE, et a. Functional role of 5-HT2
receptorsin the regulation of sleep and wakefulnessin the rat.
Psychopharmacology (Berl) 1989;97:436-442

Davenne D, Dugovic C, Franc B, et a. Ontogeny of slow wave seep.
In: Wauquier A, Dugovic C, Radulovacki M, eds. Slow Wave Sleep:
Physiological, Pathological and Functional Aspects. New York, NY:
Raven Press; 1989:21-30

Lawlor BA, Newhouse PA, Balkin TJ, et a. A preliminary study of the
effects of nighttime administration of the serotonin agonist, m-CPP, on
deep architecture and behavior in healthy volunteers. Biol Psychiatry
1991;29:281-286

KatsudaY, Walsh AE, Ware CJ, et d. meta-Chlorophenylpiperazine
decreases slow-wave sleep in humans. Biol Psychiatry 1993;33:49-51
Keklund G, Akerstedt T. Objective components of individual differences
in subjective sleep quality. J Sleep Res 1997,6:217-220

Rotenberg VS. The estimation of sleep quality in different stages and
cycles of deep. J Sleep Res 1993;2:17-20

Wirz-Justice A, Cajochen C, Nussbaum P. A schizophrenic patient

with an arrhythmic circadian rest-activity cycle. Psychiatry Res
1997,73:83-90

Wirz-Justice A, Haug HJ, Cgjochen C. Disturbed circadian rest-activity
cyclesin schizophrenia patients: an effect of drugs? Schizophr Bull
2001;27:497-502

Hinze-Selch D, Mullington J, Orth A, et al. Effects of clozapine on sleep:
alongitudina study. Biol Psychiatry 1997;42:260-266

Touyz SW, Beumont PJ, Saayman GS, et d. A psychophysiologica
investigation of the short-term effects of clozapine upon deep parameters
of normal young adults. Biol Psychiatry 1977;12:801-822

Wetter TC, Lauer CJ, Gillich G, et a. The electroencephal ographic
deep pattern in schizophrenic patients treated with clozapine or classical
antipsychotic drugs. J Psychiatr Res 1996;30:411-419

Kupfer DJ, Wyatt RJ, Scott J, et a. Sleep disturbance in acute schizo-
phrenic patients. Am J Psychiatry 1970;126:1213-1223

Taylor SF, Tandon R, Shipley JE, et . Effect of neuroleptic treatment
on polysomnographic measuresin schizophrenia. Biol Psychiatry 1991;
30:904-912

J Clin Psychiatry 65:11, November 2004



	Table of Contents

