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Abstract

Introduction: After extensive research, this study explored whether high-dose pre-

scriptions and polypharmacy remain more frequent in Japan than elsewhere. If con-

firmed, we aimed to identify the factors that contributed to this unique trend.

Methods: The psychotropic drug prescription patterns for patients with schizophre-

nia in Japan were reviewed. This was based on a large sample collected from surveys

of the Research on Asian Psychotropic Prescription Patterns, an international collab-

orative research project conducted by Asian psychiatrists to monitor prescriptions of

psychotropic drugs for people with mental disorders, in 2001, 2004, 2008, and 2016.

Results: The 2016 Research on Asian Psychotropic Prescription Patterns survey rev-

ealed that Japan continued to demonstrate the highest rate of polypharmacy and the

highest dosages of psychotropic prescription drugs for patients with schizophrenia

among the 15 countries and areas that participated in the survey.

Discussion: The Research on Asian Psychotropic Prescription Patterns surveys dem-

onstrated that science plays a limited role in the decision-making process for pre-

scriptions of psychotropic medications. Such prescriptions are influenced by a wide

range of factors, such as the national mental health policy, prescription-financing sys-

tems, the history of psychiatry in each country, and the prevailing culture. Hospital-

based national mental health policies and mental health financing systems have been

the primary obstacles to reducing polypharmacy in Japan.
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1 | INTRODUCTION

In 2001, an international collaborative survey, using a uniform research

protocol and a common questionnaire, was conducted by Asian psychi-

atrists. The survey was designated as REAP, which is an acronym for

“Research on Asian Psychotropic Prescription Patterns.” REAP exam-

ined 2399 prescriptions of inpatients with schizophrenia in six Asian

countries and areas: China, Hong Kong, Japan, Korea, Singapore, and

Taiwan. High-dose prescriptions and psychotropic polypharmacy in

Japan (Ito et al., 2005) was identified. The average number of psycho-

tropic drugs administered for the treatment of inpatients with schizo-

phrenia in Japan for 627 patients was 5.2 per patient. The average

number of antipsychotics administered per patient in Japan was 2.4.

The above figures for 2399 patients resulted in an average of 3.4 and

1.6 prescriptions per patient, respectively. The median number of psy-

chotropic and antipsychotic drug prescriptions in Japan was five and
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two per patient, respectively, while it was three and one per patient,

respectively, for the total sample. The chlorpromazine equivalence (CL-

EQ) of antipsychotic prescriptions was the highest in Japan. The aver-

age dose of CL-EQ in Japan was 1003 mg, while the total average dose

was 675 mg. The average dose in China is 403 mg. Notably,

levomepromazine, known for its strong sedative effects, was pre-

scribed only in Japan (Chong et al., 2004; Ito et al., 2005; Sim

et al., 2004). For the first time, these findings provided data regarding

high-dose prescriptions and polypharmacy prescribed by Japanese psy-

chiatrists compared to psychiatrists in other Asian countries. The REAP

survey, which was followed up in 2004 and 2008, showed a significant

decrease in the CL-EQ in Japan. However, the CL-EQ in Japan contin-

ued to be the highest among the six countries and areas. This significant

decrease from 2001 to 2004 can be attributed to many factors. The rev-

elation of the extremely high dose of CL-EQ to Japanese psychiatrists

could be considered as one of these reasons (Shinfuku & Tan, 2008;

Tan et al., 2008; Yoshimura et al., 2006).

The third survey was conducted in 2008. In addition to the origi-

nal six countries and areas, India, Malaysia, and Thailand participated

in the third survey. All investigators collected data based on the same

unified questionnaire-based research protocol. More than 2000 pre-

scriptions each in 2001, 2004, and 2008 were examined. This resulted

in a total number of more than 6000 prescriptions. These data were

analyzed and compared (L�opez-Muñoz et al., 2013; Xiang, Kreyenbuhl,

Dickerson, Ungvari, Wang, Si, Lee, Chiu, et al., 2012; Xiang,

Kreyenbuhl, Dickerson, Ungvari, Wang, Si, Lee, He, et al., 2012). The

REAP surveys in 2001, 2004, and 2008 revealed a large international

variation in the antipsychotic prescription patterns for individuals with

schizophrenia (Ito et al., 2012). The highest doses of psychotropic pre-

scriptions and the highest rates of polypharmacy, per the three sur-

veys, were observed in Japan.

The survey results also showed a high rate of adjunctive use of

mood stabilizers, benzodiazepines, and anticholinergic drugs in

patients with schizophrenia in Japan (Sim et al., 2011; Tor et al., 2011;

Xiang et al., 2011a). Low-dose antipsychotic drug use was uncommon

in Japan, where many patients were long-term inpatients (Sim

et al., 2009). The survey also revealed low recognition of extrapyrami-

dal side effects and a low frequency of reported sexual dysfunction in

Asian patients with schizophrenia (Xiang et al., 2011b; Xiang, Dick-

erson, Kreyenbuhl, Ungvari, Wang, Si, & Chong, 2012d). From 2001

to 2008, there was a major shift from first-generation antipsychotics

to second-generation antipsychotics (SGA) in all participating coun-

tries (Figure 1).

The introduction of SGAs resulted in a novel side effect (Xiang

et al., 2015). Patients in Japan were no exception to this situation.

The three REAP surveys in 2001, 2004, and 2008 revealed continu-

ous antipsychotic polypharmacy in patients with schizophrenia in sev-

eral Asian countries (Xiang, Dickerson, Kreyenbuhl, Ungvari, Wang,

Si, & Chong, 2012d; Xiang, Wang, Si, Lee, He, Ungvari, & Kua, 2012).

In addition, the excessive use of adjunctive mood stabilizers and ben-

zodiazepines was continuously observed among older Asian patients

with schizophrenia (Xiang, Dickerson, Kreyenbuhl, Ungvari, Wang,

Si, & Chong, 2012e). The survey showed that the availability of a spe-

cific drug differed greatly between countries. A significant difference

was observed when comparing prescription patterns between China

and Japan. China used clozapine as the drug of first choice, and the

rate of polypharmacy was low, whereas clozapine has not yet been

prescribed in Japan. Certain drugs are marketed in some Asian coun-

tries and areas, but not in others (Xiang et al., 2017).

The results of the three REAP surveys (2001, 2004, and 2008)

that included patients with schizophrenia in Asia showed that Japan

had a significant high-dose antipsychotic prescription trend and a

higher frequency of polypharmacy.

2 | METHODS

The psychotropic prescription patterns for patients with schizophrenia

in Japan were reviewed based on the 2016 REAP survey (Yang

et al., 2018), which was a follow-up survey of the previous REAP sur-

veys conducted in 2001, 2004, and 2008. The REAP survey in 2016

was designed as a hospital-based cross-sectional survey to examine the

prescription patterns of psychotropic drugs used for inpatients and out-

patients in Asia. Data from outpatients were included for the first time

in 2016. The research protocol and questionnaire were reviewed and

agreed upon by all REAP members. The participants were both inpa-

tients and outpatients with schizophrenia, diagnosed based on either

the International Statistical Classification of Diseases and Related

Health Problems 10th version (ICD-10) or the Diagnostic and Statistical

Manual of Mental Disorders Fourth Edition (DSM-4). ICD-10 is used as

a basic tool for psychiatric diagnoses. The DSM-4 has also been used in

countries where the ICD system is not commonly used in clinical prac-

tice. The Anatomical Therapeutic Chemical system, developed by the

World Health Organization, was used to classify psychotropic drugs

prescribed by REAP members (Dong, Zeng, Zhang, Ungvari, Ng, Chiu,

et al., 2019; Dong, Zeng, Zhang, Yang, Chen, Najoan, et al., 2019; Dong,

Zeng, Zhang, Yang, Chen, Sim, et al., 2019). Each participating country

was asked to provide 100–500 prescriptions of patients with schizo-

phrenia, depending on the size of their psychiatric resources. The REAP

studies were approved by the institutional review boards of all partici-

pating centers in each country. A total of 15 countries and areas in Asia

participated in the 2016 REAP survey. In addition to the countries and

areas that participated in the previous surveys, Bangladesh, Indonesia,

Myanmar, Sri Lanka, Pakistan, and Vietnam were included in 2016. The
F IGURE 1 Mean doses of antipsychotics (in CPZ equivalent
means*) 2001–2004–2008
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number of prescriptions collected by each participating country or area

is attached. Indonesia, India, Taiwan, Malaysia, and Japan collected

information on the Brief Psychiatric Rating Scale, Drug Induced Extra-

Pyramidal Symptoms Scale comorbidity, and laboratory data, in addition

to the standard requirements.

Table 1 shows the number of prescriptions, number of psychia-

trists, and the centers that contributed to the surveys in 2001, 2004,

2008, and 2016.

In total, 10 505 prescriptions for patients with schizophrenia

were collected and analyzed. Notably, in the fourth survey of REAP in

2016, 71 major psychiatric research institutes and more than 400 psy-

chiatrists from 15 countries and areas in Asia contributed to the col-

lection of 3744 prescriptions for patients with schizophrenia.

3 | RESULTS

A total of 15 countries and areas in Asia joined the REAP survey in

2016, and 3744 prescriptions of persons with schizophrenia were col-

lected and analyzed.

The REAP survey in 2016 revealed that Japan continued to have

the highest rate of polypharmacy and the highest dosages of psycho-

tropic drugs among the 15 countries and areas that participated in the

survey (Yang et al., 2018).

Japan continued this trend in the 2016 REAP survey and showed

a high rate of polypharmacy. More than 50% of patients with schizo-

phrenia received more than two antipsychotics. However, our REAP

data from 2001 to 2016 showed a continuous decrease in the trend

for polypharmacy of antipsychotics in Japan (Dong, Zeng, Zhang,

Yang, Chen, Sim, et al., 2019; Yang et al., 2018).

The average prescribed daily doses/defined daily dose (PDD/DDD)

of antipsychotic use for all 3744 cases was 1.5, with Japan showing the

highest PDD/DDD rate (2.29) (Lin et al., 2018). The average psychotro-

pic drug loading for all cases was 2.02. Japan had the highest level at

4.13. The dose of psychotropic drugs in Japan was the highest in the

2016 survey among the 15 countries and areas (Figure 2).

In addition to antipsychotic polypharmacy, frequent use of other

psychotropic drugs was observed in Japan. Of the 3744 patients with

schizophrenia, mood stabilizers were prescribed to 523 patients

(14.0%). The combined use of mood stabilizers was high in Japan

(30.1%). The rate of combined use with antidepressants was 12.0%

for all patients. In Japan, only six cases out of 229 cases (2.6%) were

prescribed antidepressants. This indicated that Japanese psychiatrists

more frequently prescribed mood stabilizers than antidepressants as

combination drugs to patients with schizophrenia (Dong, Zeng, Zhang,

Yang, Chen, Najoan, et al., 2019).

The number of combined prescriptions with anxiolytics was 1044

(27.9%) for all cases. In Japan, 73 patients (total 229) with schizophre-

nia received anxiolytics, with a rate of 31.9%, which was slightly

higher than the average value. Of all cases (total 3744), hypnotics

were prescribed to 9.3% of patients with schizophrenia. In Japan,

140 out of 229 patients (61.1%) received hypnotics. This rate is the

highest among all the countries and areas that participated in the sur-

vey (Dong, Zeng, Zhang, Ungvari, Ng, Chiu, et al., 2019).

4 | DISCUSSION

4.1 | Prescription surveys in Europe and the
United States

In Europe and the United States, issues related to prescription behavior

have often been highlighted. Gallego et al. conducted a systematic

review of psychotropic prescription patterns in Europe, North America,

Asia, and Oceania based on 147 research papers published between

1970 and 2009. The review showed a high prevalence of polypharmacy

in Asia (Gallego et al., 2012). During the 40 years of this review period,

North America was characterized by a lower rate of polypharmacy of

antipsychotic drugs, a higher rate of combined prescription with mood

stabilizers and antiepileptic drugs, and a lower rate of combined use

with anticholinergics compared with those of other regions. European

countries revealed a higher rate of antipsychotic polypharmacy, fre-

quent use of anxiolytics and antidepressants, and fewer combined use

of anticholinergic drugs. The average polypharmacy rate of antipsy-

chotic drugs was approximately 20% for all regions throughout the sur-

vey duration. The polypharmacy rate in each region was 15% in North

America, 32% in Asia, 23% in Europe, and 16% in Oceania. In the past

20 years, polypharmacy has decreased in Asia.

4.2 | Polypharmacy in Asia

The REAP surveys demonstrated that the prescription of psychotropic

drugs was influenced by several factors: the mental health service sys-

tem, the mental health financing systems, and the training of
F IGURE 2 Comparison of psychotropic drug load between
countries 2016
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psychiatrists. These factors contribute to the actual prescription

decision-making process (Dong, Zeng, Zhang, Ungvari, Ng, Chiu,

et al., 2019; Dong, Zeng, Zhang, Yang, Chen, Najoan, et al., 2019; Dong,

Zeng, Zhang, Yang, Chen, Sim, et al., 2019; Yang et al., 2018). There is a

huge difference in the number of mental health resources among the

countries that participated in the REAP surveys. Japan has more than

300 000 psychiatric beds in more than 1600 hospitals. Most of these

hospitals are privately owned, and more than half of the patients stay

at these hospitals for more than 1 year. Therefore, data from Japan

include prescriptions for patients with chronic-stage schizophrenia.

Another sampling bias is related to the financing system governing the

use of psychotropic drugs. The financing of drugs was significantly dif-

ferent among the 15 countries. The national insurance system in Japan

allows psychiatrists to prescribe psychotropic drugs at their discretion

without limitations. On the other hand, in countries with limited finan-

cial resources, governments control drug expenditures at public hospi-

tals. Psychiatrists are directed to prescribe the minimum amount of

psychotropic drugs with the most reasonable prices for cost contain-

ment purposes. Additionally, psychiatrists in countries with limited

mental health resources are prohibited from prescribing expensive

newly introduced psychotropic drugs. When analyzing the REAP data,

it is necessary to consider the possible bias resulting from the various

mental health financing systems in each Asian country.

4.3 | Polypharmacy and high-dose prescriptions in
Japan

The survey findings illustrate that high-dose prescriptions and poly-

pharmacy continue to be observed more frequently in Japan than else-

where. These findings are the result of extensive research collected

over the past few decades. There are many reasons why psychiatrists in

Japan continue to prescribe polypharmacy and high doses of psychotro-

pics. Possible contributing factors are the mental health service system,

various stigmas, the national insurance system, physician's culture,

patient's attitude, and lack of training in psychopharmacology.

4.3.1 | The mental health service system

Japan is known for its unique mental health service system. There are

more than 1600 psychiatric hospitals, and more than 90% of patients

are hospitalized in privately owned hospitals (Shinfuku, 1998;

Shinfuku, 2017). In addition, inpatients with schizophrenia remain

hospitalized for extended periods of time. Approximately 100 000

patients stay for more than 1 year (Shinfuku, 2017). Extended-stay

patients tend to receive polypharmacy and high doses of psychotro-

pics. The examples collected by Japanese psychiatrists are representa-

tive of a cohort of Japanese inpatients. The rate of polypharmacy

decreased slightly from 2001 to 2004 and from 2004 to 2008 (Chong

et al., 2004; Shinfuku & Tan, 2008; Xiang, Kreyenbuhl, Dickerson,

Ungvari, Wang, Si, Lee, Chiu, et al., 2012; Xiang, Kreyenbuhl, Dick-

erson, Ungvari, Wang, Si, Lee, He, et al., 2012).

4.3.2 | Stigma

There is a concealed strong stigma toward individuals with schizo-

phrenia in Japanese society. The stigma toward patients with mental

disorders is deeply rooted in Japanese history. It has been and remains

a source of shame for a family to have a member with schizophrenia

Therefore, once hospitalized, family members are reluctant to have a

sick family member return home (Shinfuku, 1998). They prefer to hide

the patient far from the eyes of the community for as long as possible.

In Japanese history, individuals with schizophrenia are considered to

be dangerous and exhibit bizarre behavior. It is difficult for individuals

with schizophrenia to find work post-discharge. Rehabilitation

facilities are poorly developed in the Japanese mental health service

system. Given these circumstances, the major objective of pharmaco-

therapy is the sedation of patients with abnormal behavior, such as

aggression. After each episode of abnormal behavior, various types

and dosages of medications are added. In the long run, patients with

schizophrenia receive polypharmacy and high doses of psychotropic

drugs (Shinfuku, 2017).

4.3.3 | National insurance system

The Japanese national insurance system has also contributed to poly-

pharmacy and the high dosages of prescriptions. In 1961, the national

medical insurance system began to cover and subsidize all medical

costs. Generally, medical insurance covers the hospitalization fee for

patients with schizophrenia who are hospitalized for extended

periods. In the case of private psychiatric hospitals, it is desirable for

patients to stay longer. Most of the hospital fees are covered by the

national insurance system and other public funding. Families and

patients are often exempt from paying for hospitalization costs. The

greater the number of patients and the longer their stay, the greater is

the financial stability of a private psychiatric hospital. This system

encourages polypharmacy and high-dose prescriptions. Medical fees,

including the cost of prescription drugs, are covered by the national

insurance system. It is notable that the owner of the hospital may

receive a larger reimbursement if the physician prescribes several

drugs at higher doses.

4.3.4 | Physician's culture

In Japan, the culture surrounding physicians is an important contribut-

ing factor to the high dose of prescription medications and poly-

pharmacy. The right of medical doctors to prescribe drugs is protected

by law. Few mechanisms exist to control the number of prescriptions.

Furthermore, a weak verification system exists, and it does not

prevent polypharmacy and high-dose prescriptions. The majority of

extended-stay patients receive several drugs for various complaints

such as psychotic symptoms, depressive moods, insomnia, and irrita-

bility. They are prescribed by different doctors. It is easy to increase

the number of drugs prescribed. However, it is cumbersome to reduce

SHINFUKU 5 of 8



the number of previously prescribed drugs. Moreover, it is considered

inappropriate for young doctors to discontinue a drug prescribed by

senior doctors. When a young doctor wants to change a prescription,

the only way is to add a new drug. This Japanese culture of respect

for seniority may result in long-term polypharmacy and high-dose

prescriptions.

4.3.5 | Patient's attitude

Japanese patients tend to receive numerous drugs. In traditional

herbal medicine, multiple drugs increase the medication's potency

and efficacy. Certain Japanese people believe that drugs are good

and that multiple drugs are better. This encourages physicians to

prescribe high doses of drugs and use polypharmacy. Some experts

mention traditional medicine as the origin of polypharmacy. One

Chinese herbal medicine typically contains 5–10 ingredients. The

philosophy behind polypharmacy is that a higher number of drugs

are more effective.

4.3.6 | Lack of training in psychopharmacology

The REAP survey results demonstrate poor recognition of the side

effects of drugs prescribed by Asian psychiatrists, and Japanese psy-

chiatrists were no exception. The dangers of high-dose prescriptions

and polypharmacy are not sufficiently understood by Japanese psychi-

atrists. One REAP study showed a rather low recognition of drug side

effects by Asian psychiatrists (Xiang et al., 2011a, 2011b; Xiang

et al., 2015). This may be true for Japanese psychiatrists as well.

Side effects are not sufficiently considered when a doctor pre-

scribes a new drug. When a doctor adds a psychotropic drug, the exis-

ting drug should be reduced. However, this is seldom practiced, and

results in polypharmacy and high-dose prescriptions. Excessive intake

of psychotropic drugs damages both the patient's mind and body.

4.3.7 | Market factors

Additional factors in the actual decision-making process for prescribing

psychotropic drugs may exist, including the marketing and advertising

of drugs. Psychiatrists are urged to prescribe newly approved antipsy-

chotics/psychotropics. It is notable that a number of new drugs

entered Asian markets in 2001 (L�opez-Muñoz et al., 2013; Xiang,

Kreyenbuhl, Dickerson, Ungvari, Wang, Si, Lee, Chiu, et al., 2012;

Xiang, Kreyenbuhl, Dickerson, Ungvari, Wang, Si, Lee, He, et al., 2012).

4.4 | Efforts to improve prescriptions in Japan

Prescription guidelines and scientific data play a limited role in deci-

sions regarding actual prescriptions. In the past 20 years, Japanese

psychiatrists have introduced prescription guidelines developed in

Europe and the United States to reduce polypharmacy. At present,

most Japanese psychiatrists are well aware of the harmful effects

of polypharmacy and high-dose prescriptions. Nevertheless, most

patients with schizophrenia continue to receive polypharmacy and

high-dose prescriptions. There are some limitations to reducing poly-

pharmacy and high-dose prescriptions, including the efficacy of the

prescription guidelines and the ethical behavior of the psychiatrist.

Past efforts to reduce polypharmacy on a scientific basis can be sum-

marized as having had a limited impact on clinical practice.

The Ministry of Health, Welfare, and Labor introduced changes in

the payment system to prevent polypharmacy. However, these do not

address high-dose prescriptions (Hirano & Ii, 2019).

4.5 | What we have learned and what should we
focus on?

The REAP surveys have demonstrated that science plays a limited role

in the decision-making process for psychotropic prescriptions. These

decisions are influenced by a wide range of factors, such as the

national mental health policy, financing systems for prescription drugs,

and the history of psychiatry in each country as well as the prevailing

culture. Hospital-based national mental health policy and mental

health financing systems have been the primary obstacles to reducing

polypharmacy in Japan. The development of mental health services in

communities separate from hospitals is a prerequisite. High-dose pre-

scriptions and polypharmacy will continue as long as large numbers of

extended-stay patients with schizophrenia remain in custodial psychi-

atric hospitals. The situation in Japan clearly demonstrates the abuse

of polypharmacy. However, there has been a change in the focus of

pharmacotherapy from sedation to rehabilitation. Further training and

education of psychiatrists on the side effects of psychotropic medica-

tions is essential.
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