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ABSTRACT 

Objective: To identify updated trends in antipsy- 
chotic prescribing patterns in patients with schizo- 
phrenia in East Asia. Methods: Using the data from 
the 2001, 2004, and 2008 Research on East Asia Psy- 
chotropic Prescription (REAP) studies, we compared 
the proportions of acute inpatients (stay <6 months), 
new long-stay patients (6 months to 3 years), and old 
long-stay patients (≥3 years), the rates of excessive 
dosing (more than chlorpromazine 1000 mg equiva- 
lent) and polypharmacy (the coprescription of more 
than 1 antipsychotic). Findings: While the proportion 
of long-term inpatients increased over time in Chi-
nese mainland and Taiwan, it decreased in Japan, 
Singapore and Hong Kong. The proportion of acute 
inpatients receiving more than one drug was highest 
in Singapore, followed by Japan, Korea and Chinese 
Mainland. Two-drug combination therapy was espe-
cially high in Singapore. Korea had the highest rate 
of excessive dosing followed by Japan and Hong Kong. 
While the rates of both polypharmacy and excessive 
dosing decreased significantly over time in Japan, 
polypharmacy increased significantly in Chinese 
Mainland and Taiwan and excessive dosing increased 
significantly in Korea and Hong Kong. Conclusion: 
Our results suggest that the change in antipsychotic 
prescribing patterns, including excessive dosing and 
polypharmacy, varied among the participating East 
Asian countries/areas. 
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1. INTRODUCTION 

Antipsychotic polypharmacy, the prescribing of more 

than one antipsychotic drug concurrently, is a common 
prescription pattern in clinical practice [1]. Although the 
prevalence of anitipsychotic polypharmacy varies, the 
results from most studies ranged between 10% and 30% 
[2]. Polypharmacy may result exceed the total dose of 
antipsychotics [3], and may cause increases in admis- 
sions to hospital [4] and mortality [5]. 

Polypharmacy was frequently observed in patients 
with severe conditions [4,6]. Long-stay patients are like-
ly to be severe and treatment-resistant; therefore, they are 
at risk of polypharmacy. Recent studies showed that the 
length of stay of patients receiving antipsychotic poly-
pharmacy was longer than that of patients receiving mo-
notherapy [7,8]. The prescription of high-dose antip- 
sychotics is also of concern because of the lack of evi- 
dence to support its effectiveness and because of its as- 
sociation with greater adverse effects [9]. The probability 
of the prescription of high-dose antipsychotics is in- 
creased by polypharmacy [1]. 

Compared with the West, hospital care for patients 
with schizophrenia is still prevalent in many East Asian 
countries/areas. The treatment pattern of inpatients, how- 
ever, is changing in East Asia [10]. Of newly admitted 
patients, most are discharged earlier, but some stay 
longer due to treatment-resistant and severe diseases [11]. 
Those who are newly admitted and stay longer in hospi- 
tals are referred to as “new long-stay” patients in addi- 
tion to “old long-stay” patients who are older and resis- 
tant to discharge. 

The objective of this study was to identify updated 
trends in the prescription patterns of antipsychotics in 
patients with schizophrenia in East Asia. We compared 
the proportions of acute, new long-stay, and old long- 
stay inpatients and the rates of excessive dosing and po-
lypharmacy in 2001, 2004 and 2008 using the data from 
the Research on East Asia Psychotropic Prescription 
(REAP) studies. *Corresponding author. 
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2. METHODS 

2.1. Study Design 

The Research on East Asia Psychotropic Prescription 
(REAP) studies were designed as hospital-based cross- 
sectional surveys to examine the prescription patterns of 
psychotropic drugs (antipsychotics, mood stabilizers and 
antidepressants) among inpatients in East Asia. The de- 
tails of the REAP studies have been described elsewhere 
[12-15]. The studies were conducted in 2001, 2004 and 
2008 in six Asian countries/areas (Chinese mainland, 
Hong Kong, Japan, Korea, Singapore and Taiwan) using 
a standardized protocol and data collection procedure.  

The REAP studies were approved by the Institutional 
Review Boards of all the participating centers in each 
country. The Institutional Review Board of the National 
Center of Neurology and Psychiatry, Japan, also ap- 
proved the analysis of data for this study. 

2.2. Participants 

The participants were patients with schizophrenia who 
were consecutively admitted to each site. We identified 
inpatients using the diagnostic criteria for schizophrenia 
according to the International Classification of Disease, 
10th edition (ICD-10) [16] or the 4th version of the Di- 
agnostic and Statistical Manual of Mental Disorders 
(DSM-IV) [17]. The REAP study coordinators collected 
data from the medical charts of inpatients at each site, 
transcribed them into a uniform data entry sheet, and 
forwarded the sheet to the national coordinating centers 
of each country. Each national coordinating center com- 
piled data from the participating centers and sent them on 
to the overall coordinator in Kobe, Japan, for compila- 
tion and analysis. Patients with clinically significant 
medical conditions or active psychotic symptoms related 
to comorbid substance use disorders were excluded. 

2.3. Patient Groups by Length of Stay 

We divided the patients into three groups based on length 
of stay: acute (stay <6 months), new long-stay (6 months 
to 3 years), and old long-stay inpatients (≥3 years). New 
long-stay patients were defined as those who occupied 
psychiatric beds for a prolonged period among individu- 
als receiving services oriented towards community living 
[11]. 

2.4. Variables 

The primary psychiatrist completed uniform question- 
naires about the participating patient at each site. Alter- 
natively the questionnaire was completed by a member 
of the research team with the agreement of the primary 
psychiatrist [15]. The questionnaire included sociode- 

mographic information and clinical characteristics in- 
cluding psychopathology and all psychotropic drugs 
prescribed. Depot antipsychotics given within 30 days of 
admission were also documented. Daily doses of antip- 
sychotics, including depot preparations, were converted 
to approximate daily mean chlorpromazine mg equiva- 
lents (CPZeq) using standard guidelines [18-21]. 

2.5. Indicators of Antipsychotic Prescription 

In this analysis, we assessed the excessive dosing of an- 
tipsychotics and antipsychotic polypharmacy during in- 
patient care. In terms of excessive dosing, we divided the 
prescribing patterns of the total daily doses of antipsy- 
chotic medications into two categories: 1) those patients 
receiving ≤1000 CPZeq mg per day (appropriate dosing 
group) and 2) those receiving >1000 CPZeq mg (exces-
sive dosing group). The second indicator, antipsychotic 
polypharmacy, was defined as the concurrent use of more 
than one antipsychotic drug. 

2.6. Analysis 

Data were analyzed using SPSS 13.0 for Windows. We 
performed t-tests, Mann-Whitney U tests and chi-square 
tests. The one-sample Kolmogorov-Smirnov test was 
used to assess the normality of distribution of continuous 
variables. The level of significance was set at 0.05 
(two-tailed). 

3. RESULTS 

3.1. Participants 

The 2001, 2004, and 2008 studies included 2399, 2136, 
and 1906 participants with schizophrenia admitted to 
psychiatric hospitals at the study sites, respectively.  

3.2. Changes in Patient Groups 

In 2008, the proportion of patients in acute care was 
57.7% in Chinese mainland, 68.9% in Hong Kong, 
33.0% in Japan, 63.9% in Korea, 100% in Singapore, 
and 43.2% in Taiwan (Table 1), and was significantly 
higher in Hong Kong, Japan and Singapore and lower in 
Chinese mainland than in 2001. 

3.3. Prescription of Antipsychotics for  
Acute patients 

The trend in the prescription of antipsychotics in acute 
patients is shown in Table 2. Excessive dosing was seen 
in 18.8% of cases in Korea, 15.3% in Japan and 13.7% in 
Hong Kong in 2008. In Korea, the rate of excessive dos- 
ing in 2008 was significantly higher than that in 2004 
(7.0%). The rates in 2004 in Japan and Hong Kong were 
significantly lower than those in 2001. 

The rate of polypharmacy in 2008 was 74.0% in Sin-  
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Table 1. Changes in patient groups. 

 2001 2004 2008  Multiple comparison 

Patients by region n % n % n % p a b c 

Chinese mainland           

Acute 421 69.9 388 78.5 209 57.7 0.00* 0.00* 0.00* 0.00* 

New long stay 110 18.3 70 14.2 99 27.3     

Old long stay 71 11.8 36 7.3 54 14.9     

Hong Kong           

Acute 51 49.5 41 41.8 51 68.9 0.00* 0.35 0.02* 0.00* 

New long stay 38 36.9 46 46.9 21 28.4     

Old long stay 14 13.6 11 11.2 2 2.7     

Japan           

Acute 94 15.2 172 30.1 150 33.0 0.00* 0.00* 0.00* 0.61 

New long stay 119 19.3 111 19.4 85 18.7     

Old long stay 405 65.5 289 50.5 220 48.4     

Korea           

Acute 254 58.4 228 57.4 69 63.9 0.08 - - - 

New long stay 124 28.5 102 25.7 32 29.6     

Old long stay 57 13.1 67 16.9 7 6.5     

Singapore           

Acute 149 51.2 90 100.0 96 100.0 0.00* 0.00* 0.00* 1.00 

New long stay 71 24.4 0 0.0 0 0.0     

Old long stay 71 24.4 0 0.0 0 0.0     

Taiwan           

Acute 182 59.1 262 60.4 212 43.2 0.00* 0.91 0.00* 0.00* 

New long stay 73 23.7 102 23.5 172 35.0     

Old long stay 53 17.2 70 16.1 107 21.8     

P: p values derived by chi-squared test or Fisher’s exact test; a: p values derived by multiple comparisons for proportional differences between 2001 and 2004; 
b: p values derived by multiple comparisons for proportional differences between 2001 and 2008; c: p values derived by multiple comparisons for proportional 
differences between 2004 and 2008. *p < 0.05. 

 
gapore, 51.3% in Japan, 40.6% in Korea, 36.8% in Chi-
nese mainland, 29.4% in Hong Kong and 25.0% in Tai-
wan in 2008. In Japan, the rate in 2008 was significantly 
lower than that in 2001 (73.4%). In contrast, the rate in 
2008 was significantly higher than that in 2001 (25.2%) 
in Chinese mainland, that in 2004 in Chinese mainland 
(22.7%) and that in Taiwan (14.1%). The most frequent 
patterns of polypharmacy in Singapore in 2008 were 
risperidone and zuclopenthixol decanoate (n = 8), fol-
lowed by risperidone and flupentixol decanoate (n = 7), 
and trifluoperazine and fluphenazine decanoate (n = 5). 

The proportion of inpatients receiving three or more 
antipsychotics in 2008 was 23.3% in Japan, 12.5% in 
Singapore, 5.9% in Hong Kong, 4.3% in Chinese main- 

land, 2.9% in Korea and 0.9% in Taiwan. 

3.4. Prescription of Antipsychotics for New 
Long-Stay Patients 

As shown in Table 3, excessive dosing was seen in 
34.4% of cases in Korea, 17.6% in Japan and 17.2% in 
Chinese mainland in 2008. In Chinese mainland, the rate 
of excessive dosing in 2008 was significantly higher than 
those in 2001 (0.9%) and 2004 (2.9%).  

The rate of polypharmacy in 2008 was 65.9% in Japan, 
50.5% in Chinese mainland, 46.9 in Korea, 33.3% in 
Hong Kong and 26.2% in Taiwan. The rate in 2008 in 
Chinese mainland was significantly higher than that 
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Table 2. Excessive dosing and polypharmacy in acute patients by region. 

 2001 2004 2008   Multiple comparison 

Region n % N n % N n % N ES p 2001 vs 2004 2001 vs 2008 2004 vs 2008

Polypharmacy 

Chinese  
mainland 

106 25.2 421 88 22.7 388 77 36.8 209 0.25 0.00* 0.45 0.01* 0.00* 

Hong Kong 19 37.3 51 6 14.6 41 15 29.4 51 0.17 0.05 - - - 

Japan 69 73.4 94 106 61.6 172 77 51.3 150 0.46 0.00* 0.14 0.00* 0.14 

Korea 86 33.9 254 67 29.4 228 28 40.6 69 0.14 0.20 - - - 

Singapore 102 68.5 149 69 76.7 90 71 74.0 96 0.12 0.35 - - - 

Taiwan 36 19.8 182 37 14.1 262 53 25.0 212 0.13 0.01* 0.29 0.29 0.01* 

Excessive dosing 

Chinese  
mainland 

27 6.4 421 26 6.7 388 17 8.1 209 0.07 0.71 - - - 

Hong Kong 11 21.6 51 1 2.4 41 7 13.7 51 0.21 0.02* 0.03* 0.44 0.14 

Japan 25 26.6 94 22 12.8 172 23 15.3 150 0.28 0.01* 0.02* 0.09 0.62 

Korea 33 13.0 254 16 7.0 228 13 18.8 69 0.16 0.01* 0.09 0.30 0.02* 

Singapore 18 12.1 149 11 12.2 90 7 7.3 96 0.16 0.43 - - - 

Taiwan 8 4.4 182 16 6.1 262 21 9.9 212 0.22 0.08 - - - 

n: number of patients receiving two or more antipsychotics (polypharmacy) or greater than 1000 CPZeq mg antipsychotics (excessive dosing); ES: Cohen’s 
effect size index for differences in proportions between 2001 and 2008; p: p values derived by chi-squared test or Fisher’s exact test for proportional differences 
among three years. *p < 0.05. 

 
Table 3. Excessive dosing and polypharmacy in care for new long stay patients by region. 

 2001 2004 2008   Multiple comparison 

Region n % N n % N n % N ES p 2001 vs 2004 2001 vs 2008 2004 vs 2008

Polypharmacy 

Chinese  
mainland 

32 29.1 110 26 37.1 70 50 50.5 99 0.44 0.01* 0.34 0.01* 0.24 

Hong Kong 12 31.6 38 15 32.6 46 7 33.3 21 0.04 0.99 - - - 

Japan 92 77.3 119 72 64.9 111 56 65.9 85 0.26 0.08 - - - 

Korea 47 37.9 124 52 51.0 102 15 46.9 32 0.18 0.14 - - - 

Singapore 52 73.2 71 0 - 0 0 - 0 - - - - - 

Taiwan 20 27.4 73 15 14.7 102 45 26.2 172 0.03 0.06 - - - 

Excessive dosing 

Chinese  
mainland 

1 0.9 110 2 2.9 70 17 17.2 99 0.66 0.00* 0.56 0.00* 0.01* 

Hong Kong 5 13.2 38 1 2.2 46 3 14.3 21 0.03 0.07 - - - 

Japan 28 23.5 119 19 17.1 111 15 17.6 85 0.15 0.41 - - - 

Korea 29 23.4 124 31 30.4 102 11 34.4 32 0.24 0.33 - - - 

Singapore 13 18.3 71 0 - 0 0 - 0 - - - - - 

Taiwan 5 6.8 73 5 4.9 102 10 5.8 172 0.04 0.91 - - - 

n: number of patients receiving two or more antipsychotics (polypharmacy) or greater than 1000 CPZeq mg antipsychotics (excessive dosing); ES: Cohen’s 
effect size index for differences in proportions between 2001 and 2008; p: p values derived by chi-squared test or Fisher’s exact test for proportional differences 
among three years. *p < 0.05. 
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in 2001 (29.1%). 

3.5. Prescription of Antipsychotics for Old 
Long-Stay Patients 

In the prescription of antipsychotics for old long-stay 
patients in 2008, excessive dosing was seen in 18.6% of 
cases in Japan and 14.3% in Korea (Table 4). In Japan, 
the rates in 2008 (14.3%) and 2004 (23.5%) were sig- 
nificantly lower than that in 2001 (35.3%).  

The rate of polypharmacy in 2008 was 63.6% in Japan 
and 33.6% in Taiwan. The rate in Japan in 2008 was sig- 
nificantly lower than those in 2001 (81.5%) and 2004 
(73.7%). In Taiwan, the rate in 2008 was significantly 
higher than that in 2004 (10.0%).  

4. DISCUSSION 

The trends in the number of inpatients and in excessive 
dosing and polypharmacy varied across East Asia. While 
the proportion of long-term inpatients increased over 
time in Chinese mainland and Taiwan, it decreased in 
Japan, Singapore and Hong Kong. In Singapore and 
Hong Kong, inpatient care is now focused on acute care. 
Japan and Korea, where the numbers of beds per capita 
and long-stay inpatients are high, seem to be in a process 
of deinstitutionalization. In contrast, inpatient-care facili-
ties are still lacking and the number of beds is increasing 
in Chinese mainland [22], thus, long-stay inpatients linger. 

Japan has been often criticized for the use of poly- 
pharmacy [13-14,23]. There are multiple factor involved 
in the use of polypharmacy, such as physician distrust of 
the practice guidelines, requests to increase the number 
of nursing staff members, and patient characteristics [24]. 
The change in reimbursement which encourages the use 
of less than three antipsychotics over the use of more 
than three antipsychotics and third-party evaluation 
might have facilitated the changes in antipsychotic pre- 
scription patterns. Japan had the highest rate of the pre- 
scription of three or more drugs, but the percentage of 
patients treated with polypharmacy in acute care has 
been decreasing over time. 

The rate at which acute care inpatients were prescribed 
two or more drugs was highest in Singapore, followed by 
Japan, Korea and Chinese mainland; however, the pre-
scripion pattern in Singapore is different from those in 
the other countries/areas. A high rate of polypharmacy in 
Singapore has been demonstrated by previous studies 
[12,13]. However, the prescription of two drugs only was 
most prevalent, and most of these prescriptions are 
co-prescription with depot. Chinese mainland, Korea, 
and Taiwan show opposite trends of increased poly-
pharmacy. 

Although polypharmacy has long been discouraged 
due to issues of limited efficacy, long-term safety, mor- 
tality and higher cost [2], an increase in antipsychotic 
prescriptions has been prevalent [25,26]. According to a  

 
Table 4. Excessive dosing and polypharmacy in care for old long stay patients by region. 

 2001 2004 2008   Multiple comparison 

Region n % N n % N N % N ES p 2001 vs 2004 2001 vs 2008 2004 vs 2008

Polypharmacy 

Chinese  
mainland 

15 21.1 71 6 16.7 36 10 18.5 54 0.07 0.90 - - - 

Hong Kong 7 50.0 14 3 27.3 11 1 50.0 2 0.00 0.60 - - - 

Japan 330 81.5 405 213 73.7 289 140 63.6 220 0.41 0.00* 0.04* 0.00* 0.04* 

Korea 23 40.4 57 36 53.7 67 2 28.6 7 0.25 0.21 - - - 

Singapore 55 77.5 71 0 - 0 0 - 0 - - - - - 

Taiwan 13 24.5 53 7 10.0 70 36 33.6 107 0.20 0.00* 0.11 0.32 0.00* 

Excessive dosing 

Chinese  
mainland 

4 5.6 71 1 2.8 36 4 7.4 54 0.07 0.69 - - - 

Hong Kong 2 14.3 14 0 0.0 11 0 0.0 2 0.78 0.56 - - - 

Japan 143 35.3 405 68 23.5 289 41 18.6 220 0.38 0.00* 0.00* 0.00* 0.22 

Korea 19 33.3 57 24 35.8 67 1 14.3 7 0.46 0.62 - - - 

Singapore 20 28.2 71 0 - 0 0 - 0 - - - - - 

Taiwan 8 15.1 53 10 14.3 70 7 6.5 107 0.28 0.14 - - - 

n: number of patients receiving two or more antipsychotics (polypharmacy) or greater than 1000 CPZeq mg antipsychotics (excessive dosing); ES: Cohen’s 
effect size index for differences in proportions between 2001 and 2008; p: p values derived by chi-squared test or Fisher’s exact test for proportional differences 
among three years. *p < 0.05. 
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meta-analysis of randomized controlled trials comparing 
single-drug and multiple-drug regimens in schizophrenia, 
polypharmacy was demonstrated to be superior in terms 
of efficacy and the discontinuation of medicine [2], 
which suggests that polypharmacy may not necessarily 
always be contraindicated. However, it remains contro- 
versial [2,9]. 

Regarding excessive dosing, Korea had the highest 
rate of patients who received excessive dosing, followed 
by Japan and Hong Kong, while this rate was relatively 
low in Singapore. Interestingly, while the rates of exces- 
sive dosing were declining significantly in Japan, the rate 
of excessive dosing was increasing in Korea. This study 
demonstrated the characteristic prescribing trends in 
Chinese mainland and Korea. Previous studies reported 
that the antipsychotic dosage prescribed in Chinese 
mainland was lower than that prescribed in Japan [23]. 
However, the results of the present study demonstrated 
that the dosage was increasing among long-stay inpa-
tients in Chinese mainland. China is currently undertak-
ing a policy of expanding mental hospitals and psychiat-
ric departments in general hospitals [22], which is lead-
ing to an increase in the number of patients who become 
resistant to treatment, resulting in higher rates of exces-
sive dosing. Higher antipsychotic doses may be needed 
in cases with more severe illness [27], but the efficacy of 
higher doses (sometimes with polypharmacy) should be 
employed only as a strategy for dealing with treatment- 
resistant schizophrenia [28,29]. 

A further question to be considered is whether the 
prescription styles used in the treatment of long-stay in- 
patients influence the prescription practice for acute care 
patients. Implementing changes in care styles, such as 
improving polypharmacy and excessive dosing, takes a 
long time; for example, Japan needed at least 20 years to 
improve the prescription patterns and nearly 50 years to 
achieve deinstitutionalization in psychiatric inpatient 
care because of the predominance of private hospitals.  

There are several limitations to this study. First, due to 
its cross-sectional research design, this study does not 
investigate the efficacy of different prescription regimens. 
Second, we examined the antipsychotic prescription pat- 
terns at a single or several sites within each country. Al- 
though we could examine the chronological changes that 
occurred in each country, it is difficult to determine 
across-country differences because the population sam- 
ples used are non-representative. 

Despite these limitations, this cross-sectional study 
provides insights into the antipsychotic prescription pat- 
terns for inpatients with schizophrenia in East Asian 
countries. The West and the East have pursued different 
paths in the field of mental health care. Western countries 
started to reduce the number of psychiatric beds in the 
middle of the 20th century and shifted from traditional 

hospital care to community care [30,31]. In contrast, in- 
stitutionalized care has remained a mainstream practice 
in many Asian countries [10]. Although a recent global 
trend involves a shift in care from hospitals to communi- 
ties, the role of inpatient care is different among individ- 
ual East Asian countries, and the development of com- 
munity services is at different stages in each of these 
countries. At any stage, the recommendations for the 
prescription of antipsychotics should be followed in 
practice. 
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