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The Changes in Pharmacotherapy for Depression

Koichiro WATANABE

Department of Neuropsychiatry, School of Medicine, Keio University

Since the introduction of the antidepressant fluvoxamine in 1999, pharmacotherapy has

been recognised as the center of treatment for depression. However, recently, the relation-

ship between a depressive state and using antidepressants is not as clear as it used to be. The

treatment goal has changed from response to remission and recovery, and treatment adher-

ence appears to be almost the same as that for schizophrenia. Regarding side effects, our

research revealed that sleepiness and fatigue were ranked as the top two most burdensome

side effects, and sometimes antidepressants cause anxiety and agitation, so clinicians are

recommended to distinguish sedative antidepressants from non-sedatives. After the year

2000, the debate regarding underdiagnosing bipolar disorder emerged. Finally, looking at

major treatment guidelines for depression around the world, for moderate depression,

pharmacotherapy remains the first-line treatment, but, for mild depression, the guidelines
recommend guided self-help, walking, and problem-solving techniques, etc., which can be
understood as tools to promote resilience. So, treating depression now seems more complicat-

ed and difficult compared to the 1990’s.

< Author’s abstract>
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BRIEF REPORT

Magnitude of Rater Differences in Assessment
Scales for Schizophrenia

Takefumi Suzuki, MD, PhD,*}{ Hiroyoshi Takeuchi, MD,* Shinichiro Nakajima, MD, *
Kensuke Nomura, MD,* Hiroyuki Uchida, MD, PhD,*{ Gohei Yagi, MD, PhD,*
Koichiro Watanabe, MD, PhD,* and Haruo Kashima, MD, PhD*

Abstract: The magnitude of rater differences, instead of interrater re-
liability, in the assessment scales of schizophrenia has rarely been in-
vestigated and was therefore addressed in this study.

Thirty-six patients with schizophrenia were independently assessed
by 4 expert physicians, using clinical rating scales including the Positive
and Negative Syndrome Scale (PANSS). The scores obtained by the
physician in charge (PIC), who had a long close contact with the patients,
served as the referent answer for the purpose of this study. The scores
rated by the other 3 non-PIC psychiatrists, who had a first formal ex-
amination with them, were evaluated for percentage deviance from the
referent answer.

The results showed that the PIC raters endorsed the numerically
highest score in 20 (56%) of the 36 patients, whereas they rated the
lowest in only 2 (6%) in the PANSS total score. The non-PIC assessors
on the average underrated the PANSS total score by 10%, and such a
tendency of underestimating the severity was noted across other clinical
scales. Furthermore, the PANSS total score by one of the non-PIC
physicians was deviant from the referent answer by at least 20% in
15 (42%) of 36 instances. Importantly, this magnitude of deviance was
noted in the context of an intraclass correlation coefficient of 0.92.

This unique investigation disclosed clinically pertinent differences
among raters, even under an excellent interrater reliability. The magni-
tude of differences described herein seems to be an underestimation,
and the baseline scores by the independent new raters might need to be
corrected for those by the PICs.

Key Words: assessment, interrater reliability, PANSS, rater differences,
schizophrenia, validity

(J Clin Psychopharmacol 2010;30: 607—-611)

Establishing a good interrater reliability of the assessments
scales is of utmost importance in integrity for schizophrenia
studies because the assessments are likely to be performed by
multiple assessors, especially for large multisite interventions.
Moreover, the baseline assessments would have a critical effect
on the subsequent ratings in an effort to trace changes. There-
fore, it is crucial to get as accurate as possible baseline scores,
which would not infrequently be obtained at the very first sys-
tematic encounter with the subjects.

However, although it is typical to demonstrate interrater
reliability by means of intraclass correlation coefficient (ICC)
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and so forth, the magnitude of rater differences (ie, interrater
disagreement) in the assessment scales for schizophrenia con-
trarily has never been specifically targeted in the literature to the
best of the authors’ knowledge. This study addressed this critical
issue using a unique strategy.

METHODS

This is a reanalysis of previously reported patients.' In
short, to develop user-friendly assessment scales in schizo-
phrenia, the newly developed Functional Assessment for Com-
prehensive Treatment of Schizophrenia (FACT-Sz) and Targeted
Inventory on Problems in Schizophrenia (TIP-Sz) were tested
against the Positive and Negative Syndrome Scale (PANSS),” the
Clinical Global Impression (CGI)—severity subscale,® and the
Global Assessment of Functioning (GAF), to assess their reli-
ability and validity. The TIP-Sz assesses 10 common problems in
patients with schizophrenia and FACT-Sz global functioning.

In that study, 36 patients with schizophrenia were assessed
by 4 expert psychiatrists, all with substantial clinical experience
in psychopharmacology.*® T.S., H.T., and S.N. had been serving
as the physician in charge (PIC) with a long-term alliance with
the patients (each responsible for 12 patients). Apart from the
examinations made by the PICs for their own patients, all
encounters were the brand-new systematic interview with the
patients, a situation that closely resembles the baseline assess-
ment in clinical studies. Collateral information included a
medical chart, usually with a brief summary of the patient.

All assessments were made independently on a one-to-one
encounter basis, to create 4 x 36 assessment data for each rating
scale (raters x patients). These assessments took place in a ran-
dom order taking into account availability of the patients
and the assessors. All patients were examined on the same day,
and care was taken to rate outpatients around early afternoon.
Adequate time was allowed for the first-time examinations (up
to 1 hour).

For the purpose of this study, the assessment scores by the
PICs on their own patients served as the referent answer, and
they were compared with the scores by the rest of the 3 raters
(ie, non-PICs) for percentage deviance in scores. As for the
PANSS, it was rated with a score of 1 to 7, and the nondeductible
value was also taken into account for data presentation (eg,
the most deviant score by one of the 3 non-PIC raters minus the
referent answer) divided by [referent answer minus 30] in the
case of total score).’®

For instance, assume a total score in the PANSS by the PIC
for some patient is 90 and those rated by the non-PICs are 93,
84, and 78. Each value represents a +3% (corrected, +5%), —7%
(corrected, —10%), and —13% (corrected, —20%) deviance
from the referent answer. Next, assume a total score by the PIC
for another patient is 100 and those rated by the non-PICs are
94,91, and 110. Each value represents a —6% (corrected, —9%),
—9% (corrected, —13%), and +10% (corrected, +14%) devi~
ance. In the first instance, the most deviant value is —20%, and
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60 + 14 (TIP-Sz), and 53 * 18 (FACTSz).

amean deviance is calculated as —8% among the non-PIC raters
(corrected). They are +14% and —3%, respectively, in the sec-
ond example. Such data were obtained across all 36 patients.

Table 1 presented the mean deviance across the 3 non-PIC
raters (—5% in the previously mentioned examples). Table 2
described the corrected maximum/minimum deviance by one
of the 3 non-PICs (+14%/—20% in the previously mentioned
examples). Table 3 showed a frequency of clinically relevant de-
viance in which one of the 3 non-PICs endorsed a score that
was deviant from the referent answer by 10% and 20% or more
(both of the previously mentioned cases are included in 10%
or more deviance, and only the first is included in 20% or
more deviance). These analyses were applied to the PANSS
subscales and other clinical scales.

This post hoc analysis was not a predetermined one when
the original study had been performed, obviating a systematic
bias if any at the time of the assessments. The original study was
granted by the institutional review board of each participating
site, and written informed consent had been obtained from all
patients. This reanalysis was approved by each site and waived
for additional informed consent from the subjects, as the data have
already been made completely anonymous. Statistical analyses
were performed with SPSS (version 17.0, SPPS Inc, Chicago, II1).

RESULTS

The study sample was characterized with serious symptoms
or functional impairments (ie, mean + SD GAF score of 44 + 14).
Half of the patients were inpatients. Patients exhibited mod-
erate to marked severity in illness (ie, CGI—severity score of
4.5 + 1.2), with the mean PANSS total score across all 4 raters
being 95 + 22 (inpatients, 108 £ 19; outpatients, 82 £ 15).
These values corresponded nicely to those in a large number
of subjects by Rabinowitz et al.!' Across the 4 raters, the
mean PANSS total score for all 36 patients ranged from 92 to
100, suggesting a good concordance. In fact, the averall inter-
rater and intrarater correlations among the scales have been
shown to be good to excellent in the original study (ie, ICCs of
0.82-0.97, Spearman’s ps of 0.83-0.91).!

However, the PICs endorsed the numerically highest score
in 20 (56%) of the 36 patients, whereas they rated the lowest
in only 2 (6%). Moreover, the PANSS total scores by the PICs
were numerically higher than the calculated mean scores by 3
non-PICs in 29 patients (81%). This corresponded to a 10%
underestimation by the non-PICs in the PANSS total score (non-
deductible value corrected). Raters unfamiliar with the patients
(ie, other 3 non-PIC evaluators) tended to underestimate the
severity in all of the assessment scales that were investigated in
this study (note that the status of a patient is more severe if a score
is higher in the PANSS and CGI—severity and if a score is lower
in the GAF, TIP-Sz, and FACT-Sz; Table 1).

Furthermore, the magnitude of deviance in each assessment
scale from the referent answer was not negligible, and one
of the 3 non-PIC raters gave a score that was deviant from —46%
to +29% with respect to the PANSS total score (Table 2).
Across 36 patients, one of the 3 non-PICs gave a score that is 2
or more points deviant from the referent answer in 28% for the
PANSS all items, 26% for positive subscale items, 27% for
negative subscale items, and 30% for general psychopathological
subscale items.

Table 3 shows frequencies of clinically relevant deviance
from the referent answer by one of the non-PIC raters. At leasta
10% deviance from the referent answer was found to represent a
majority (29/36 patients, which means that all 4 raters agreed in
the PANSS total score within <10% variance in only 7 patients).
In addition, one of the non-PIC evaluators gave a PANSS score
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that was more than 20% higher than the referent answer in
3 patients and at least 20% lower in as many as 13 occasions.
Only for 1 patient , one of the non-PIC raters gave a total PANSS
rating that is higher than 20% from the correct answer and
another non-PIC lower than 20%. As such, a 20% or more
deviance was noted in 15 (42%) of 36 patients.

Of high pertinence here is that such a magnitude of
variability was observed in the context of an ICC of 0.92 in
the PANSS total score overall (P = 0.000),' which would
be generally considered excellent. It was found that deviance
in the PANSS score was generally more pronounced among
outpatients (Tables 1 and 3).

DISCUSSION

The PANSS has been and will continue to be used as the
primary outcome in many studies for schizophrenia.'? The larger
the clinical trial, the higher the chance that clinical assessments
are performed by multiple raters. Randomized trials frequently
adopt independent raters, and the baseline assessment score is
likely to be obtained at the very first systematic encounter with
the patients, to provide a basis for longitudinal evaluations. These
facts notwithstanding, the magnitude of rater differences have not
been adequately explored thus far.

To briefly highlight the issue of rater differences in the
assessment scales, a PubMed search using keywords of PANSS,
rater, and reliability was conducted, only yielding 27 hits
{May 2010), and none seemed to have specifically focused on
the magnitude of rater disagreement (instead of agreement). The
results were similar if the word reliability was replaced with
validity (24 hits).

Although measuring the correct answer in the rating scale
is not without challenges, this study regarded the score by the
PICs as the referent answer, and the scores from the 3 non-PIC
raters were assessed for deviance. The results of this unique
investigation disclosed that the expert raters who met the patients
for the first time and thus are unfamiliar with them tended to
underestimate in the assessment scores, compared with the PICs
who are in much closer contact with the patients being examined.
The magnitude of deviance was not clinically negligible, and
an overall 10% underestimation in the PANSS total score was
associated with the first-time encounters. Of high pertinence is
that such a degree of difference was noted under an excellent
reliability (ICC, 0.92) among the 4 expert raters.

Furthermore, one of the expert non-PIC psychiatrists was
deviant from the referent answer by at least 20% in 42% of
the patients examined. This represents a significant message that
the baseline score can already be different to such a magnitude.
Here, it is important to remember that a 20% change in the
PANSS total score represents a meaningful effect, especially for
challenging population (ie, a 20% decrease frequently defines
response in treatment-resistant schizophrenia).

That the deviance in the PANSS score was generally more
pronounced among outpatients is a highly expected finding be-
cause they had lower scores whereby a same absolute deviance
results in a relatively higher percentage difference compared with
higher scores (note that a 10-point lower score means a 20% de-
viance if the referent answer is 80, but it equals to a 10% deviance
if the referent answer is 130). This point is nonetheless crucial,
in that many patients in clinical studies are likely to show a score
range of the outpatients in this study (typically 60 to 80% in the
PANSS), rather than that of inpatients.

A lack of longitudinal assessment is a limitation. Alterna-
tively, addressed here was a cross-sectional interrater disagree-
ment (ie, rater effect) and not a longitudinal intrarater
unreliability (ie, rater drift). In addition, sample size was limited.
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The authors do not rule out a possibility that 4 assessments
might have made the patients tired to respond suboptimally.
However, the patients were assessed in the same day, were gen-
erally cooperative, and indicated a favorable impression for rather
lengthy interviews. Furthermore, we believe that the 4 raters
are well experienced enough to professionally elucidate symptoms
further upon suspicion and have made the encounters as com-
fortable as possible. As such, the data presented herein may well
be a very conservative estimation.

The findings might not argue against a possibility of over-
rating by the PICs, but the authors believe that they would be
more naturally interpreted as underscoring by the non-PIC
assessors, given a plausible possibility that a one-shot interview
misses things that somebody who knows a patient better can
appreciate. :

Nevertheless, a lack of adjustment for order effect of the
interviews (eg, patients might express themselves better in the
first assessment than the fourth assessment), interval between
the interviews (ie, status of patients might change even within
the day), and a lack of subjective psychodynamic perspective
(ie, response of the patients may vary depending on psycho-
logical comfort at the time of the encounter with the assessors)
all need to be acknowledged as confounders. Because ICC
provides a composite of intrarater and interrater variabilities,
the former effect might have been diluted given that one of the
non-PICs gave a score that is 2 or more points deviant from the
referent answer in 28% for the PANSS all items.

The strategy described herein is not necessarily confined to
the assessment scales for schizophrenia but may be applicable
to other objectively measured rating scales in psychiatry. The
findings taken together underscore a need for further studies to
investigate the magnitude of rater differences and more impor-
tantly to search for factors on rater disagreement in the assess-
ment scales of schizophrenia. Finally, future studies might better
compare the baseline scores by the independent raters with
those by the physicians who are familiar with the subject very
well, for potential corrections in data as appropriate.
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Clinical and Demographic Characteristics Associated With
Postural Instability in Patients With Schizophrenia
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Abstract: As people with schizophrenia grow older, prevention of falls
in this older population has become a public health priority. It is therefore
critically important to identify risk factors to effectively prevent falls. For
this purpose, the degree of postural sway can serve as a convenient
index of risk assessment. The objective of this study was to find clinical
and demographic characteristics associated with postural instability. In-
patients and outpatients with schizophrenia or related psychosis were
recritited at 2 hospitals in Japan. The clinical stabilometric platform,
which measured a range of the trunk motion, and extrapyramidal side
effects were evaluated between 9 and 11 A.M. Four hundred two subjects
were enrolled (age: mean, 55.5 [SD, 14.4] years). A univariate general
linear model showed that the use of antipsychotic drugs with a chlor-
promazine equivalent of 10 or greater, being overweight, and inpatient
treatment setting were associated with a greater degree of the range of
postural sway. Another general linear model, including a subgroup of
300 subjects who did not present any extrapyramidal side effects, not
only consolidated these findings, but also revealed a great degree of
postural sway in older subjects. In addition, quetiapine was found to be
associated with a greater range of postural sway among atypical anti-
psychotics. Schizophrenia patients generally showed a greater degree of
postural instability, compared with the reference data of healthy people.
These findings highlight truncal instability as a risk factor of falls in
patients with schizophrenia, especially when they are overweight, old,
and/or receiving antipsychotics with a chlorpromazine equivalent of 10
or greater, including quetiapine.

Key Words: aging, antipsychotic, postural sway, quetiabine,
schizophrenia, adverse effect

(J Clin Psychopharmacol 2011;31: 16-21)

ging is associated with a higher risk of falls' that often lead

to serious consequences such as fractures, which in turn
reduces the activities of daily living and the quality of life.2 This
risk would be expected to be especially higher in people who
receive psychotropic drugs, including antipsychotic drugs, as the
risk of falls has been reported to be escalated by the use of those
drugs.>* Furthermore, older people are more frequently and
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seriously susceptible to adverse effects of these medications
because of their age-related increased sensitivity to psychotropic
drugs.>® Among old population groups, people with schizo-
phrenia should be paid special attention to because almost all of
them have received psychotropic treatment until their late life.”
As people with schizophrenia grow older, prevention of falls in
this older population has become a public health priority. To
effectively prevent falls, it is critically important to identify risk
factors of falls.

Identifying risk factors of falls, including specific class of
medications and body mass index (BMI), presents some diffi-
culties. Although this requires a long-term follow-up, those
clinical factors are subject to change during the follow-up period
in reality. Indeed, previous studies demonstrated an association
of the use of psychotropic drugs with falls, but failed to specify
which drug or how much dose was related with a greater inci-
dence of falls.>* Furthermore, BMI is also changeable in the
long run, making it an unstable marker. On the other hand,
postural sway is a convenient measure to assess the stability of
body posture and has been reported to be associated with the risk
of falls."'® Postural sway can be assessed in a cross-sectional
fashion, which enables us to relate the degree of sway with
currently prescribed medications as well as BMI. To our
knowledge, there has been only 1 study investigating postural
sway in patients with schizophrenia.!! They demonstrated that
patients with schizophrenia have subtle, yet quantifiable, dis-
turbances in the control of posture, but failed to demonstrate
differential drug effect. However, this negative finding may be
due to a type II error detived from a small sample size of 36.

In this study, we therefore evaluated the postural sway and
identified factors that were associated with instability in body
posture in a large number of schizophrenia patients. Moreover,
the data from schizophrenia patients were also compared with
the normative data with a focus on age.

METHODS

In this cross-sectional study, subjects were eligible if they
were 16 years or older, were diagnosed with schizophrenia or
related psychotic disorder (F20-F29 according to the Interna-
tional Classification of Mental and Behavioural Disorders, 10th
Edition),'” and had been receiving a steady medication regimen
for at least 1 week. This study was conducted at the Minami-
hannou Hospital, Saitama, Japan, and Ohizumi Hospital, Tokyo,
Japan, between October and November 2009. Subjects in this
study had received both computed tomography and electroen-
cephalography upon their first visit to one of the participating
sites as a part of the routine clinical screening examination and
an annual follow-up electroencephalography thereafter. Subjects
who showed any significantly abnormal finding in these
assessments were excluded. The study was approved by the in-
stitutional review board at each participating site, and subjects
provided written informed consent after receiving detailed in-
formation about the protocol.
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The following were clinically assessed between 9 and
11 AM.: postural sway and extrapyramidal side effects (EPSs).
The stability of the standing body was assessed, using the clinical
stabilometric platform (GS-7; ANIMA, Tokyo, Japan), which
measures the range of the trunk motion by evaluating the re-
sistance applied to the platform for 30 seconds, with eyes
closed and with feet together. The position of the center of
pressure as the subject stands on the platform was calculated
from forces and moments. The outcome measure is a measure
of center-of-pressure sway area surrounded by an outer line,
which is automatically calculated by this device and shown as
values in centimeters squared. Smaller range indicates a better
stability. Extrapyramidal side effects were assessed, using the
Simpson-Angus Scale,'® the Barnes Rating Scale for Drug-
Induced Akathisia,'* and the Abnormal Involuntary Movement
Scale.!® Subjects who did not show any positive score on any
item in the Simpson-Angus Scale, Barnes Rating Scale for Drug-
Induced Akathisia, or Abnormal Involuntary Movement Scale
were regarded as those without EPSs.

In addition, the collected information included age,
sex, body weight, height, and psychotropic medications pre-
scribed. Daily doses of antipsychotics, including depot anti-
psychotics, were converted to chlorpromazine equivalents
(CPZEs) (Table 1).'%'7 For further analysis, antipsychotic drugs
were divided based on their (ie, <10 or =10 mg/d). For subjects
who were receiving more than 1 antipsychotic drug, a sum of
CPZE for all prescribed antipsychotic medications was calcu-
lated, and a main antipsychotic drug was defined as one that
accounted for a majority of the daily CPZE dose. Subjects who
received CPZE less than 300 mg/d and CPZE 600 mg/d or
greater were considered to belong to low- and high-dose groups,
respectively, whereas others were sorted to a standard dose
group, in accordance with the Schizophrenia Patient Outcomes
Research Team Treatment Recommendations. '®

Statistical analyses were carried out, using SPSS version
17.0 (SPSS Inc, Chicago, Ill). First, a univariate general linear
model was used to examine the effects of age group (ie,
<50 [young] or >50 [old]); sex; BMI (ie, <18.5 kg/m® [under-
weight], 18.5-250 kg/m’ [standard), >25.0 kg/m® [over-
weight]); class of main antipsychotic drugs (ie, CPZE >10
or <10) or individual atypical antipsychotics (ie, risperidone,
olanzapine, quetiapine, or aripiprazole); dose of antipsychotic

TABLE 1. Relative Potency of Prescribed Antipsychotic Drugs

Antipsychotics With a Antipsychotics With a
CPZE of <10 CPZE of 210
Risperidone 1 (n = 144) Perphenazine 10(n=1)
Timiperone 1.3 (m=35) Propericiazine 40 (n=175)
Haloperidol 2(n=72) Clocapramine 40m=1)
Bromperidol 2 (n=12) Quetiapine 66 (n=21)
Fluphenazine 2(n=4) Zotepine 66 (n=6)
Olanzapine 2.5 (n=60) Levomepromazine 100 {n="7)
Pimozide 4@=1) Chlorpromazine 100 (n =6)
Aripiprazole 4 (n=21) Sulpiride 200 (n=23)
Bionanserin 4 (n=11)

Nemonapride 45@m=1)

Perospirone 8 (n=10)

Chlorpromazine 100 mg/d
Haloperido! decanoate 30 mg/4 wk (n=5)
Fluphenazine decanoate 7.5 mg/2 wk (n = 6)

© 2011 Lippincot: Williams & Wilkins

TABLE 2. Demographic and Clinical Characteristics of
402 Subjects

Characteristics Values
Age, mean (SD) (range), y 55.5 (14.3) (16-88)

<50y, n (%) 148 (36.8)

>50 y, n (%) 254 (63.2)
Male, n (%) 249 (61.9)
Main antipsychotic drug

Antipsychotics with a CPZE of <10, n (%) 352 (87.6)

Antipsychotic with a CPZE of >10, n (%) 50(12.4)
Antipsychotic dose, n (%)

<300 mg/d CPZE 94 (23.4)

300-599 mg/d CPZE 104 (25.9)

>600 mg/d CPZE 204 (50.7)
Benzodiazepine use rate, n (%) 309 (76.9)
BMI, n (%)

<18.5 kg/m® 38 (9.4)

18.5-24.9 kg/m? 237 (59.0)

>25.0 kg/m? 127 (31.6)
Treatment Setting, n (%)

Inpatient 351(87.3)

Qutpatient 51(12.7)

drugs (ie, low-, standard-, or high-dose group); the use of ben-
zodiazepines, mood stabilizers, antiepileptic drugs, lithium,
anticholinergics, and antihypertensives; and treatment settings
(ie, inpatient or outpatient) on the range of trunk motion. This
model was generated with main effects and all 2-way interaction
terms. After this preliminary analysis, the variables that were
not found to have any statistically significant effect on the range
(ie, the use of mood stabilizers, antiepileptic drugs, lithium,
anticholinergics, and antihypertensives) were excluded from the
following model to enhance the statistical power. In the main
analysis, another general linear model was generated with the
rest of the main effects and all significant 2-way interaction
terms. When appropriate, we also examined group differences
with pairwise comparisons, using Tukey-Kramer HSD (honestly
significant difference). P < 0.05 was considered statistically
significant, and all tests were 2-tailed.

RESULTS

A total of 402 subjects were included. Demographic and
clinical characteristics are summarized in Table 2. Psychiatric
diagnoses of subjects were as follows: schizophrenia (n = 388),
schizoaffective disorder (n = 5), delusional disorder (n = 3),
psychotic disorder NOS (n = 3), and acute and transient psy-
chotic disorder (n = 3). The 5 most frequently prescribed anti-
psychotic drugs were risperidone (n = 144), haloperidol (n=72),
olanzapine (n = 60), quetiapine (n = 21), and aripiprazole
(n = 21). One hundred twenty-five subjects (31.1%) were re-
ceiving antipsychotic polypharmacy. Antiepileptic drugs, lith-
ium, anticholinergics, and antihypertensives were used in 92,
32, 281, and 74 subjects, respectively.

A preliminary analysis showed that any of the use of anti-
epileptic drugs, lithium, anticholinergics, or antihypertensives
was not found to have any significant effect on the range of
postural sw%y (all P’s > 0.05) (corrected model: F7s5 326 = 1.54,
P =0.06, R* = 0.26), and these variables were excluded in the
following main analysis. A univariate general linear model
showed significant effects of class of antipsychotic drugs
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TABLE 3. Range of Postural Sway in the Total Sample and a
Subgroup of Subjects Without EPSs

Total Sample EPSs (=)
Characteristics (n =402) (n = 300)
Main antipsychotic drug
Antipsychotics with a 5149 48(4.7
CPZE of <10
Antipsychotic with a CPZE 7.1 (16.5) 7.8(19.1)
of 210
BMI, kg/m®
<185 5.2 (4.1) 5.2 (4.0)
18.5-25.0 5249 4847
>25.0 57(11.1) 58(12.4)
Treatment setting
Inpatient 3.7(3.3) 3424
Outpatient 57(1.9) 5.5(8.6)
Age, y
<50 4.8 (10.1) 4.9 (11.2)
>50 5.7 (5.0) 5.4 (4.8)

Raw values are presented in cm? as mean (SD).

A univariate general linear model showed significant effects of
main antipsychotic drugs (Fy 3gs = 8.26, P =0.04), BMI (F5 3¢5 = 11.23,
P <0.001), and treatment settings (F, 3¢5 = 4.94, P=0.027) on the range
of postural sway (corrected model: F ¢ 355 = 4.04, P < 0.001, R* = 0.14),
whereas age groups were found to have a trend-level effect (F, 345 = 3.51,
P = 0.06). Another univariate general linear model showed significant
effects of main antipsychotic drugs (F; ;35 = 7.89, P = 0.005), BMI
(F2,285 = 14.06, P <0.001), treatment settings (F 255 = 4.76, P = 0.030),
and age groups (F, 234 = 19.33, P < 0.001) on the range in a subgroup
of subjects who did not show EPSs (corrected model: F 4285 = 5.23,
P<0.001, R* = 0.20).

(ie, CPZE: 210 or <19) (F; 355 = 8.26, P = 0.04), BMI (F, 335 =
11.23, P < 0.001), treatment settings (F, 335 = 4.94, P = 0.027),
and the interaction term of age groups and BMI (F, 355 = 8.46,

P < 0.001) on the range of postural sway (corrected model:
Fie,385 =4.04, P < 0.001, R*= 0.14), whereas age groups were
found to have a trend-level effect (F, 335 = 3.51, P = 0.06). The
observed values of the range of postural sway were numerically
greater in subjects receiving antipsychotics with a CPZE of 10
or greater, the high BMI group, and inpatients (Table 3). The
use of benzodiazepines and antipsychotic dose were not found to
have any effects on the range in our sample. To exclude effects
of EPSs on postural sway, another general linear model was
created for a subgroup of subjects who did not present any EPSs
(n = 300). This additional analysis not only consolidated the
findings in the total sample, but also revealed a significant effect
of age groups (F; 255 = 22.91, P < 0.001) on the range of postural
sway (corrected model: Fy4 55, P < 0.001, R*=0.20) (Table 3);
older subjects showed a greater degree of postural sway.

To evaluate the effects of individual atypical antipsychotic
drugs on the postural sway, another analysis was performed in
a subgroup of subjects who received those drugs (n = 246);
this model demonstrated effects of drugs whete quetiapine
was associated with a greater degree of postural instability
(F3’222 = 293, P = 0.034; corrected model: F23,222 = 254,
P <0.001, R* = 0.21) (Fig. 1). These findings were also repli-
cated in patients who were receiving atypical antipsychotics
and did not present EPSs (n = 178) (Fs 154 = 4.52, P = 0.005;
corrected model: Fa3 154 = 8.12, P < 0.001, = 0.55) (Fig. 1).

The range of postural sway in schizophrenia patients in-
cluded in the present study was contrasted to those in control
subjects, using the reference data (Figs. 2 and 3). These data
were obtained, using the same methodology from 618 men
and 871 women."? Although any statistical comparisons were
not feasible, schizophrenia patients generally showed a greater
degree of postural sway, compared with healthy people, irre-
spective of sex and age.

DISCUSSION
To our knowledge, this is the largest study that has exam-
ined postural sway in patients with schizophrenia and identified
demographic and clinical characteristics that influenced postural
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FIGURE 1. Range of postural sway in subjects who were receiving 4 atypical antipsychotic drugs. Open squares and closed circles indicate
raw mean ranges of postural sway in all subjects who were receiving atypical antipsychotic drugs, and those who did not present EPSs,
respectively. The vertical bars represent SEs, The mean values for quetiapine were 9.8 (SD, 5.5) for the total sample and 12.7 (D, 8.9) for
subjects without EPSs. General linear models demonstrated effects of drugs on the range of postural sway in all subjects who were
receiving atypical antipsychotic drugs (Fs 222 = 2.93, P= 0.034; corrected model: F3 5, = 2.54, P < 0.001, R = 0.21) and those who did

not present EPSs (F3,154 = 4.52, P=0.005; corrected model: F3 154 =8.12, P<0.001,

=0.55), respectively. *P= 0.048 by the Tukey-Kramer

HSD versus risperidone, °P = 0.093 by the Tukey-Kramer H$D versus olanzapine, P = 0.001 by the Tukey-Kramer HSD versus risperidone,
9P = 0.002 by the Tukey-Kramer HSD versus olanzapine, °P = 0.013 by the Tukey-Kramer HSD versus aripiprazole.
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