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Objective  Recently, rational polypharmacy approaches have been proposed, regardless of the lower risk and cost of monotherapy.
Considering monotherapy as first-line treatment and polypharmacy as rational treatment, a balanced attitude toward polypharmacy is
recommended. However, the high prevalence of polypharmacy led the Japanese government to establish a polypharmacy reduction pol-
icy. Based on this, the association between the policy and psychiatrists attitude toward polypharmacy has been under debate.

Methods We developed an original questionnaire about Psychiatrists’ attitudes toward polypharmacy (PAP). We compared the PAP
scores with the treatment decision-making in clinical case vignettes. Multiple regression analyses were performed to quantify associa-
tions of explanatory variables including policy factors and PAP scores. The anonymous questionnaires were administered to psychia-
trists worldwide.
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Results The study included 347 psychiatrists from 34 countries. Decision-making toward polypharmacy was associated with high PAP
scores. Multiple regression analysis revealed that low PAP scores were associated with the policy factor (=-0.20, p=0.004). The culture
in Korea was associated with high PAP scores (=0.34, p<0.001), whereas the culture in India and Nepal were associated with low scores
(B=-0.15, p=0.01, and =-0.17, p=0.006, respectively).

Conclusion Policy on polypharmacy may influence psychiatrists’ decision-making. Thus, policies considering rational polypharmacy

should be established.

Keywords Polypharmacy; Psychiatry policy.

INTRODUCTION

In the field of psychiatry, polypharmacy refers to the prescrip-
tion of multiple psychotropic drugs to one patient. Polyphar-
macy is of concern because it can increase the risk of adverse
effects and mortality rate and reduce medication adherence and
patients’ quality of life.' In addition, polypharmacy imposes a
large economic burden. Although most practice guidelines rec-
ommend monotherapy as a first-line treatment, polypharmacy
has become common practice. The widespread implementa-
tion of polypharmacy prompted collaborative research to eval-
uate the prescription patterns of psychotropic drugs in Asia (Re-
search on Asian Psychotropic Prescription Pattern, REAP) in
2001. The study revealed a high prevalence of polypharmacy
in Japan. For example, >50% of patients with schizophrenia used
=2 psychotropic drugs.’ This high prevalence of polypharmacy
led the Japanese government to establish a polypharmacy re-
duction policy, and polypharmacy limitations have been ad-
opted in a stepwise manner since the medical fee revision in
2012.* Initially, the reduction of the national fee schedule was
based on prescriptions of =3 anxiolytics or =3 hypnotics, and
the list of prescriptions which apply to this reduction policy has
been updated and extended every two years until 2018. Since
the introduction of the polypharmacy reduction policy, poly-
pharmacy is less frequently observed.*

Considering the decreased polypharmacy rate in Japan, some
psychiatrists doubt whether the decrease in polypharmacy rate
improved the clinical practice of psychiatry, especially when “ra-
tional polypharmacy” is taken into consideration. “Rational poly-
pharmacy” has recently been proposed by several reports, re-
gardless of the low risk and lower cost of monotherapy.*” One
example of “rational polypharmacy” pertains to cross-titration:
when switching from one medication to another, the overlap
of the two medications is inevitable during a certain period.
Another example of “rational polypharmacy” arises when the
benefits of polypharmacy are supported by evidence. For ex-
ample, in a nationwide cohort study in Finland that collected
clinical data from >62,000 patients with schizophrenia, with-
in-individual analyses minimizing selection bias were conduct-

Psychiatry Investig 2021;18(11):1058-1067

ed.® The analyses revealed that using clozapine plus aripipra-
zole combination therapy yielded the lowest risk of psychiatric
rehospitalization and was associated with a 14%-23% lower risk
of rehospitalization relative to the use of clozapine monother-
apy. The specific polypharmacy patterns supported by this re-
port would be considered “rational polypharmacy”’

Even when a specific polypharmacy pattern is not support-
ed by previous evidence, polypharmacy can be regarded as ra-
tional. In terms of clinical practice, psychiatrists tend to choose
the most appropriate treatment strategy for each patient based
on their individual circumstances, not big data. When evidence-
based monotherapies with optimal dosages and enough dura-
tion are ineffective, non-evidence-based polypharmacy pre-
scription can be attempted as a last resort. In this case, careful
studies on individual patients (i.e., n=1) should be performed.
Preskorn and Lacey® proposed criteria for rational polyphar-
macy in psychiatry and guidelines for using a combination of
medication based on an n=1 trial in clinical practice. If the cri-
teria and guidelines are followed, administering polypharmacy
to the patient would be considered rational. In this way, poly-
pharmacy in psychiatry is rational in some settings. However,
in the context of “rational polypharmacy; the negative attitudes
of psychiatrists toward polypharmacy might interfere with se-
lecting the best treatment for an individual patient. Considering
both monotherapies as a first-line treatment and polypharmacy
as a rational treatment, a balanced attitude toward polyphar-
macy should be recommended.

Aims of the study

To test the hypothesis that public policies, such as laws, rules,
and regulations could distort the balanced attitude toward poly-
pharmacy among psychiatrists, we first developed an original
questionnaire to evaluate Psychiatrists’ attitudes toward poly-
pharmacy (PAP). Then, the correlation between the results of
the original questionnaire and treatment decision-making to-
ward polypharmacy evaluated using the case vignette-based
questionnaire was analyzed to assess PAP in a way that better
aligns with real-world clinical practice. Finally, we examined
the association between PAP scores and the five factors report-

www.psychiatryinvestigation.org 1059
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ed to be associated with polypharmacy across countries. To the
best of our knowledge, this is the first international survey about
both psychiatrists’ attitudes toward polypharmacy and treat-
ment decision-making using case vignettes.

METHODS

In this study, we created a self-report questionnaire for psy-
chiatrists practicing in different countries. The contents of the
questionnaire are described in the following paragraph. The
survey was developed in Japanese before being translated into
English using forward-backward translation. The Japanese or
English questionnaire was distributed both online and offline
using the psychiatrists’ networks, such as the consortium of
REAP, Early Career Section of the World Psychiatric Associa-
tion, and the Japan Young Psychiatrists Organization. All par-
ticipants were requested to complete the questionnaire within
the survey period between June 1, 2018 and October 31, 2019.

Questionnaire

The questionnaire was composed of the following three sec-
tions: a PAP questionnaire, a case vignette-based questionnaire,
and a questionnaire covering factors related to polypharmacy.
The details of each part are described below.

Psychiatrists’ attitudes toward polypharmacy
questionnaire

The questionnaire items were developed based on published
research on polypharmacy and expert opinion from several psy-
chiatrists who have been engaged in clinical research on poly-
pharmacy. The questionnaire asking “What do you think about
polypharmacy?” was composed of the following four items: 1)
depending on the situation, it can be an important treatment
option; 2) absolutely needs to be avoided; 3) inevitable in severe
cases; and 4) are you careful to avoid polypharmacy in your usual
clinical practice? The responses were recorded on a 5-point Lik-
ert scale, where a score of 1 indicated “do not agree at all” and
a score of 5 indicated “fully agree” The sum of the scores was
obtained by adding the scores of each item after reverse scor-
ing for items 2 and 4. A higher score indicated a more positive
attitude of the psychiatrist toward polypharmacy.

Case vignette

“Typical” anonymized cases of patients with schizophrenia
were described by professional psychiatrists with extensive
experience and used to draft a fictitious case vignette. After
confirmation and modification by mental health profession-
als, including psychiatrists and psychologists, a case vignette
questionnaire based on two patients with schizophrenia was
developed in Japanese. The Japanese case vignette was translat-

1060 Psychiatry Investig 2021;18(11):1058-1067

ed into English using forward-backward translation (Table 1).
Using the case vignette, treatment decision-making, including
polypharmacy and non-polypharmacy (e.g., electroconvulsive
therapy), were evaluated.

Questionnaire covering factors related to
polypharmacy

Ghaemi’ suggested that five factors were associated with the
rise of polypharmacy: scientific, clinical, economic, political,
and cultural factors. Based on these five factors, we designed
our questions in this fashion:

1) With respect to the scientific factor, clinical evidence on
psychotropic medications is known to contribute to polyphar-
macy. Thus, we added a question on the personal importance
of prescription guidelines on psychotropic drugs and recorded
responses on a 6-point Likert scale with 1="no use,” 2="use-
ful, but not important,” and 6="useful, very important”

2) As for the clinical factor, the association between stan-
dardized diagnostic criteria and polypharmacy has been sug-
gested as the criteria sometimes result in overlapping diagno-
ses, which can lead to polypharmacy.”’ In our study, we asked
to what extent responders were committed or devoted to the
diagnosis of a psychiatric disease using the ICD-10 or DSM-5
and recorded the responses on a 6-point Likert scale with 1=
“small extent” and 6="large extent”

3) Considering our study’s hypothesis, the policy factor in-
dicating “public policy;” such as laws, rules, and regulations, was
evaluated by a question asking about the importance of a lim-
itation on the use of psychotropic drugs using a 6-point Lik-
ert scale: 1="there is no limitation,” 2="there is a limitation, but
it is not important,” and 6="there is a limitation, and it is very
important”

4) The economic factor was assessed by asking a question
about the extent of prescription of psychotropic drugs covered
financially by the government or national insurance coverage
using a 3-point Likert scale to record responses with 1=“many
restrictions;” 2="a few exceptions,” and 3=100% covered.

5) The cultural factor related to the hypothesis that a prefer-
ence for pharmacological treatments tends to differ across coun-
tries. Thus, a question on nationality was added.

Statistical analyses

Normality tests (skewness, kurtosis, and boxplots) were per-
formed to determine if the PAP scores had a normal distribu-
tion. When the PAP scores in each country were not normally
distributed, the Kruskal-Wallis H test and post hoc Dunn’s pair-
wise comparison with Bonferroni correction were used to eval-
uate differences in PAP scores between major countries. Corre-
lations between the PAP scores and treatment decision-making
in the case vignette were evaluated using Spearman’s correla-
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Table 1. Case vignettes

Case A: 19-year-old male university student

Mr. A is a 19-year-old male university student with a quiet character. He has just entered a university this spring and started to live on his
own leaving his parents’ home in a nearby neighborhood. He had difficulty adapting to his new life and developing new friendships. He
started missing school. Six months after admission, he stopped going to school and withdrew into his room. Gradually, Mr. A became
convinced that he was being watched from the outside and began to feel that he was being monitored at all times and criticized in a scary
voice by someone, making it impossible for him to go outside. His concerned family members visited him, but were told, “Why would
you come here?” “Did you wiretap me?” by Mr. A with hostile and suspicious eyes. They struggled to persuade him and took him to your
hospital, where Mr. A kept murmuring with fear and was diagnosed with schizophrenia. Risperidone was prescribed (up to 6 mg/day) for
one month after the admission, and he no longer felt like he was being monitored, which enabled him to go outside. He was discharged
from your hospital two-months after the admission. He resumed living on his own and returned to the university after two-months of
recuperation at his parents’ home. However, when he actually returned to school, he felt attacked with words, such as “He is weird” by
other students. He withdrew into his room again and started sitting around all day long. Although his doctor additionally prescribed
aripiprazole (24 mg/day), it seemed not to be sufficiently effective. He remains to be withdrawn, but is desperate to return to school at any
cost. His family members also hope for a fast road to recovery.

Case B: 46-year-old male office worker

Mr. B is a 46-year-old man and worked as an office worker after graduating from university. When he was 21 years old, he experienced
auditory hallucinations and persecutory delusions. He was diagnosed with schizophrenia and underwent therapeutic treatments in an
outpatient department. His psychotic symptoms were ameliorated by treatment with risperidone (4 mg/day). However, he gradually
stopped going to the hospital and finally stopped treatment 3 years ago when he was 43 years old. One day, he suddenly started screaming
meaninglessly near an elementary school. A neighbor found him coming at a student with a hammer and reported him to the police.
Then, Mr. B was admitted to your hospital. After admission, Mr. B tirelessly wandered in his cell severely agitated while mumbling
incoherently. His speaking and behavior were disorganized. Although olanzapine (20 mg/day) was prescribed for him, he remained
excited all day and was severely aggressive toward others all night. Therefore, risperidone (4 mg/day) was added for agitation, and
chlorpromazine (50 mg/day) was added for insomnia. After the addition of drugs, he calmed down and his behavior and speech were

gradually organized.

tion coeflicient. Finally, multiple linear regression analyses were
then conducted to assess whether known factors related to poly-
pharmacy predicted the PAP scores; the PAP score was entered
as an independent variable, whereas the answers on known
four factors related to polypharmacy, except for the cultural fac-
tor (i.e., scientific, clinical, economic, and policy factors), were
entered as dependent variables. With respect to the cultural fac-
tor, dummy variables for major countries were added, which at
least took some account of cultural differences in countries. The
significance level was set at 0.05 for all statistical analyses. Stata
15.1 (Stata Corp., College Station, TX, USA) software was
used to perform the statistical analyses.

Study approval

This study was performed in accordance with the Declara-
tion of Helsinki and was approved by Kyushu University (IRB
approval number: 30-251). All subjects were informed that par-
ticipation was completely voluntary and return of the anony-
mous questionnaire implied consent.

RESULTS

Participants
A total of 347 psychiatrists from 34 countries participated in

our study (Table 2). The six countries with the highest number
of participants were Japan, Korea, Nepal, Iran, Thailand, and
India (n=65, 54, 49, 40, 33, and 19, respectively). The average
age of participants was 36.7 years (standard deviation [SD]=
8.6), and the average amount of clinical experience was 8.5 years
(SD=7.8). Sixty-one percent of participants were male (n=212).
The average PAP score was 12.6 (SD=3.0).

Psychiatrists’ attitudes toward polypharmacy scores
and treatment decision-making toward
polypharmacy across countries

The PAP scores and treatment decision-making toward poly-
pharmacy in case vignettes are plotted across countries in Fig-
ures 1 and 2. Although a normal distribution was confirmed for
the overall PAP scores, a normal distribution was not confirmed
for the PAP scores in each country. A significant difference in
PAP scores between major countries was revealed by the Krus-
kal-Wallis H test (*-value=71, degrees of freedom=6, and p=
0.0001). The post hoc Dunn’s pairwise comparison with Bon-
ferroni correction revealed significant differences between Ko-
rea and all other countries, as well as between Iran and the other
major countries except for Thailand (Table 3).

www.psychiatryinvestigation.org 1061
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Table 2. Participants’ demographic characteristics and PAP scores

Total Japan Korea  Nepal Iran  Thailand India  Others
(N=347) (N=65) (N=54) (N=49) (N=40) (N=33) (N=19) (N=87)

Age, years 36.7£8.6 37.319.4 343159 323149 37.7£6.2 32.2%3.2 34315 41.7%10.8
Male, N (%) 212(61) 53(82) 44(81) 32(65) 12(30) 6(18) 14(74) 51 (59)
Years of clinical experience 85%t7.8 88t89 65157 49+40 8.0+6.0 58+27 7.31+43 12.749.8

PAP score (a total sum score after reverse scoring of *) 12.6+3.0 11.7+2.7 153121 11.3%29 13.4%2.6 12.5%2.6 10.6£2.7 12.4%£3.0

Depending on the situation, it can be an important ~ 3.5£1.2 3.2+1.1 44106 29+1.1 3.6+1.0 35*1.1 3.1%f14 3.6%l.1
treatment option (not at all=1, extremely=5)

Absolutely needs to be avoided (not at all=1, 25+12 26+1.1 17107 3+1.2 21+1.1 28%*1.0 29+14 27+1.3
extremely=>5)*

Inevitable in severe cases (not at all=1, extremely=5) 3.7+1.0 34+1.1 4.1%09 3.7+1.0 39407 3.8%£09 28*f13 3.7f1.0

Are you careful to avoid polypharmacy in your 4+1.0 43+0.7 32+09 42+1.0 4109 41108 45f1.0 42110
usual clinical practice? (not at all=1, extremely=5)*

Factors related to polypharmacy

Policy factor 29+21 4.8+1.0 24%+19 19£1.8 14%13 45%16 22+21 2.6+20
Scientific factor 41£19 34420 3.1+18 51%*13 25+21 43%f1.5 53%12 49f14
Economic factor 1.8£0.6 2.0+03 1.6+05 15206 2.0%£0.6 1.5%£0.6 12104 1.910.7
Clinical factor 51£1.0 4.7%09 4.7+12 55+0.7 47%+13 55%+0.7 55%£1.0 52%*1.1

PAP, Psychiatrists’ attitudes toward polypharmacy

0.28, 0.21, and -0.29; p<0.0001, p=0.00001, and p<0.0001; re-
spectively). The other treatment decision-making parameters
(e.g., electroconvulsive therapy, dosage adjustment, or replace-
ment of already taken psychotics) were not correlated with the
PAP scores (Table 4). The PAP scores and treatment decision-
making toward polypharmacy in the case vignettes are plot-
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The results of the multiple regression analyses performed to

0OQO0OO0O0@ OO

[¢]

Googogegoecocoo
oooooo."'|oaooo

predict the PAP scores are presented in Table 5. A significant
association was found (F[10, 277]=8.88, p<0.001), with an R?
of 0.243. The policy factor was significantly negatively predicted
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Figure 1. Psychiatrists’ attitudes toward polypharmacy (PAP)

scores across countries. PAP scores are plotted across six major
countries.

Correlation between Psychiatrists’ attitudes toward
polypharmacy scores and treatment
decision-making in the case vignettes

The PAP scores reflected the positive decision-making to-
ward polypharmacy in the case vignettes; item A-4 (How likely
are you to add a new antipsychotic drug to his present medi-
cation?), item B-1 (How likely are you to agree with the addi-
tional risperidone at 4 mg/day?), and item B-3 (How likely are
you to think that this three-type-combined medication is too
much?) were correlated with the PAP scores (Spearman rho=

1062 Psychiatry Investig 2021;18(11):1058-1067

by the PAP scores (B=-0.20, p=0.004). Regarding the cultural
factor among the six major countries, culture in Korea was as-
sociated with higher PAP scores ($=0.34, p<0.001), whereas
culture in India and Nepal was associated with lower scores
(B=-0.15, p=0.01, and P=-0.17, p=0.006, respectively). When a
dummy variable for sex (male=1, female=2) and the years of
clinical experience were also introduced as independent vari-
ables, similar results were obtained (Table 6).

DISCUSSION

We developed an original questionnaire to evaluate attitudes
toward polypharmacy among psychiatrists. The PAP scores re-
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Figure 2. Treatment decision-making toward polypharmacy across countries. Treatment decision-making toward polypharmacy in the case

vignettes is plotted across six major countries.

Table 3. Comparison of Psychiatrists’ attitudes toward polypharmacy scores in six major countries

RBAEFHERY LS b

KURENAI

Kyoto University Research Information Repository

il

Japan Korea Nepal Iran Thailand India
Korea -6.6436***
0.0000
Nepal 0.7456 6.9160***
1.0000 0.0000
Iran -2.8719* 3.0255* -3.3657**
0.0428 0.0261 0.0080
Thailand -1.2879 4.3035%** -1.8489 1.3077
1.0000 0.0002 0.6770 1.0000
India 1.1698 5.64927** 0.6187 3.1385* 2.0028
1.0000 0.0000 1.0000 0.0178 0.4745
Others -1.3643 5.8188*** -2.0454 1.8835 0.2615 -2.0668
1.0000 0.0000 0.4286 0.6262 1.0000 0.4069
Significance levels of p<0.05, p<0.01, and p<0.001 are indicated by *, **, and ***, respectively. Dunn’s pairwise comparison with Bonferroni
correction

flected decision-making toward polypharmacy in clinical case
vignettes. The PAP scores differed among psychiatrists from dif-
ferent countries: in Korea, high PAP scores were found among
psychiatrists. Beyond these differences between countries (cul-
tural factor), the policy factor also predicted PAP scores.

In our study; a policy factor was significantly associated with
relatively lower PAP scores. This association between the limi-
tation on the use of psychotropic drugs and lower PAP scores
is compatible with the hypothesis that the Japanese polyphar-
macy reduction policy has influenced psychiatrists’ attitudes
and reduced the prevalence of polypharmacy. To the best of
our knowledge, this is the first report indicating the effect of
policy on PAP, although the effects of policy on attitudes toward
mental disorders'® and smoking behavior'' have been reported
previously.

In the context of the effects of a policy on psychiatrists’ atti-
tudes and decision-making toward polypharmacy, the content

of the policy is important. In Japan, polypharmacy limitations
have been placed as follows:* 1) in 2012, a reduction of the medi-
cal fee reimbursement was introduced for prescriptions of three
or more anxiolytics or three or more hypnotics; 2) in 2014, the
prescription of four or more antidepressants or four or more
antipsychotics was added as a condition for this reduction; 3)
in 2016, the rule was strengthened, and prescription of three or
more anxiolytics, hypnotics, antidepressants, or antipsychotics
was targeted for reimbursement reduction; and 4) in 2018, the
prescription of four or more anxiolytics and hypnotics was add-
ed as a condition to this reduction scheme. Evidently, this Jap-
anese policy has focused on the mere number of medications,
lacking consideration for medical conditions or the severity of
mental disorders. This sweeping policy can hamper the rational
polypharmacy that is required for specific settings. Further-
more, it can lead to psychiatrists refusing the medical exami-
nation of patients with severe mental disorders because they
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Table 4. Correlation between treatment decision-making in case
vignettes and PAP scores

. . . Correlation
Attitudes in case vignette .
(1=not at all, 5=extremely) with PAP score
(rho/p)
[A-1] How likely are you to increase his regular 0.0885
dose of risperidone? 0.1044
[A-2] How likely are you to increase his regular 0.0832
dose of aripiprazole? 0.1270
[A-3] How likely are you to add electroconvulsive ~ -0.0349
therapy to his medication? 0.5222
[A-4] How likely are you to add a new 0.2822%**
antipsychotic drug to his present <0.0001
medication?
[A-5] How likely are you to reduce the dose of 0.0778
his present medication and combine a new 0.1535
antipsychotic drug?

[A-6] How likely are you to replace all the present ~ -0.0270
medications with new antipsychotics at a 0.6212
similar dose?

[B-1] How likely are you to agree with the 0.2141%**
additional risperidone (4 mg/day)? 0.0001

[B-2] How likely are you to agree with the 0.1805***
additional chlorpromazine (50 mg/day)? 0.0009

[B-3] How likely are you to think that this three- -0.2938***
type-combined medication is too much? <0.0001

Significance levels of p<0.001 are indicated by ***. PAP, Psychia-
trists’ attitudes toward polypharmacy

have higher risks and likelihood of polypharmacy and a sub-
sequent reduction in income. This policy-induced decline in
medical care should be avoided. By contrast, the policy should
be established for the improvement of medical care, which is
only possible when the reduction policy is established thought-
fully based on scientific and empirical evidence, perspectives
from patients, psychiatrists’ expertise, and constructive debate.

In addition to the policy factor, we found that the cultural
factor partially influenced psychiatrists’ attitudes, which was
evaluated using dummy variables for major countries. Indian
and Nepalese cultures were associated with lower PAP scores
(i.e., negative attitudes toward polypharmacy), whereas Korean
culture was associated with higher PAP scores (i.e., positive at-
titudes toward polypharmacy). Some of these cultural differ-
ences may be caused by religion. For example, according to a
book on religion and medicine," traditional Hindus are reluc-
tant to go to the hospital and take medications because they be-
lieve in the existence of three body humors, and an imbalance
in body humors is believed to cause illnesses. These kinds of re-
ligious beliefs possibly influence attitudes toward polypharmacy,
although further research is required to confirm the effect of

1064 Psychiatry Investig 2021;18(11):1058-1067

religion on the psychiatrist’s attitude.

For future studies, the association between psychiatrists’ at-
titudes and the time trend of the polypharmacy prevalence rate
should be considered. In Japan, a high prevalence of polyphar-
macy (i.e., more than 50%) has been reported even now. How-
ever, in our study, the PAP scores indicating psychiatrists’ at-
titudes toward polypharmacy were not high; by contrast, it was
lower than the average score within our study. These apparently
paradoxical facts are compatible with the time trend of poly-
pharmacy in Japan. According to the comparison of polyphar-
macy rates across countries in 2001, 2004, 2009, and 2016,’ the
rate has been continuously decreasing only in Japan; however,
Japan was one of the top three countries with the highest poly-
pharmacy rates among 15 countries in 2016. This sequential
reduction in polypharmacy could be attributable to the rela-
tively negative attitudes toward polypharmacy, as indicated in
our study. The time trend of polypharmacy rates also indicated
that the prevalence rate of polypharmacy is continuously in-
creasing only in Korea across the four time points examined in
our previous study.’ This sequential increase in polypharmacy
would be related to the positive attitudes toward polypharmacy
among Korean psychiatrists. Considering the similarity of PAP
scores to the time trend of polypharmacy rate, the PAP scores
can be used as a marker to predict the time course of polyphar-
macy prevalence, although further studies are required.

In our study, PAP were assessed, although we focused on the
prevalence rate of polypharmacy in collaborative research on
the prescription patterns of psychotropic drugs in Asia (REAP).
Compared to the prevalence rate, it would be easier to inter-
pret the results about psychiatrists attitudes across countries
as the polypharmacy rate is more susceptible to local factors,
such as drug approval, over-the-counter drugs (non-prescrip-
tion drugs), and the barriers to psychiatric treatments. Regard-
ing drug approval, for example, in Japan, brexpiprazole is ap-
proved at 2 mg/day during the maintenance period for patients
with schizophrenia,” whereas 2-4 mg is approved by the Unit-
ed States Food and Drug Administration." This difference in
the approved drug dosage may lead to polypharmacy. For a
patient whose appropriate dosage of brexpiprazole is 4 mg, 2
mg brexpiprazole is not effective; thus, more than one type of
psychotic medication needs to be prescribed in Japan. Regard-
ing over-the-counter drugs, the types and dosages of non-pre-
scription drugs differ among countries. Drugs without prescrip-
tions are not usually included in the prescription survey, which
makes it difficult to compare the prevalence of polypharmacy
across countries. Furthermore, barriers to psychiatric treatments
can delay seeking care and treatment, potentially leading to the
deterioration of mental conditions. If only severe cases are treat-
ed because of barriers in a country, the prevalence of polyphar-
macy will increase. In this way, the prevalence rate of polyphar-
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Figure 3. Psychiatrists’ attitudes toward polypharmacy (PAP) scores and treatment decision-making toward polypharmacy. PAP scores and
treatment decision-making toward polypharmacy in case vignettes are plotted.

macy in psychiatry is influenced by both local medical factors
and PAP.

PAP have been assessed in several reports, although these
are much fewer than studies on polypharmacy rates. Previous
surveys on psychiatrists’ attitudes were conducted in Ameri-
ca, Japan, and Nigeria and have shown similarities in the PAP
among both high and low polypharmacy prescribers.””"” Con-
trary to these previous results, our results indicated a significant
association between attitude toward polypharmacy and treat-
ment decision-making toward polypharmacy using case vi-
gnettes. This discrepancy between our results and previous find-
ings could be attributed to differences in evaluating the following
two aspects: 1) attitudes toward polypharmacy and 2) treatment

decision-making toward polypharmacy. In previous studies,
psychiatrists’ attitudes were evaluated based on the levels of con-
cerns toward polypharmacy and the reasons for justifying or
being against polypharmacy, whereas treatment decision-mak-
ing toward polypharmacy was evaluated by the self-reported
percentage of patients on polypharmacy. In our present study,
psychiatrists attitudes were evaluated using original questions
based on expert opinion, which does not target justification or
concerns about polypharmacy because we thought that com-
mon knowledge about the advantages and disadvantages of
polypharmacy could distort the answers focusing on concerns
and justification. In addition, in our study, treatment decision-
making toward polypharmacy was evaluated using clinical case
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vignettes, which are useful tools for measuring health profes-
sionals’ attitudes.'®

This study has several limitations. First, there may be an in-
consistency between the real attitudes and attitudes recorded
in our survey. PAP were evaluated using self-reported question-
naires, and their scores were validated using the results of the
attitudes in response to case vignettes. It is possible that the self-
reported answers were distorted by some factors, such as social
desirability bias. In addition, the attitudes in response to a case
vignette cannot completely and accurately reflect actual atti-

Table 5. Multiple regression analysis results

Coefficients Std.err. t-value p>|t| Beta VIF
(Constant) 13.233 0.946 1399 <0.001
Policy -0.297 0.102 -291 0.004 -0.195 1.65
factor
Scientific -0.072 0.102 -0.71 0479 -0.044 1.42
factor
Economic 0.055 0.308 0.18 0.858 0.011 1.29
factor

Clinical 0.066 0.169 0.39 0.699 0.021 1.12
factor

Cultural factor
Japan -0.221 0.573 -039 0.700 -0.028 1.93
Korea 2.864 0.560 512 <0.001 0.336 1.58
Nepal -1.699 0.608 -2.79 0.006 -0.173 141

Iran 0.572 0649 0.88 0379 0.058 1.56
Thailand  0.550 0.627 0.88 0381 0.055 1.46
India -2.271 0879 -2.58 0.010 -0.151 1.25

VIE variance inflation factor

tudes in clinical settings. Second, the study results cannot be
generalized to psychiatrists in each country. Due to the process
of distributing questionnaires and the voluntariness of partici-
pation, participants in our study may have had more interest
in polypharmacy than the average psychiatrist in the country
(self-selection bias). Finally; only five factors (i.e., scientific, clini-
cal, economic, policy, and cultural factors), already known to be
related to polypharmacy, were introduced as one question per
factor in our study. Whether other factors, such as socioeco-
nomic status, religion, race, hospital type, and the professional
field, have an impact on the attitudes toward polypharmacy
cannot be evaluated, although we have discussed the possible
impact of religion.

In conclusion, we developed a questionnaire that reflected
treatment decision-making toward polypharmacy among psy-
chiatrists. Based on this questionnaire, international compari-
son and multiple regression analyses were conducted. Our re-
sults suggested that psychiatrists’ attitudes may be affected by
cultural differences in each country. Beyond these cultural dif-
ferences, the policy factor significantly influenced psychiatrists’
attitudes. Considering its effect on treatment decision-making,
thoughtful policies on polypharmacy considering “rational poly-
pharmacy” should be established. We also discussed the possi-
bility that the PAP scores may predict the future prevalence rate
of polypharmacy. If psychiatrists’ attitudes are useful for pre-
dicting future prevalence rates, they may be useful for better
policymaking. Further research is warranted to assess wheth-
er predictions can be made using PAP scores.

Table 6. Multiple regression analysis results including sex and years of clinical experience

Coefficients Std. err. t-value p>|t] Beta VIF
(Constant) 13.592 1.207 11.26 <0.001
Policy factor -0.263 0.103 -2.54 0.012 -0.173 1.62
Scientific factor -0.054 0.105 -0.52 0.606 -0.033 1.42
Economic factor -0.042 0.319 -0.13 0.895 -0.008 1.32
Clinical factor -0.054 0.178 -0.30 0.763 -0.017 1.15
Cultural factor
Japan -0.226 0.601 -0.38 0.707 -0.029 2.05
Korea 2.856 0.612 4.66 <0.001 0.338 1.84
Nepal -1.669 0.673 -2.48 0.014 -0.167 1.58
Iran 0.711 0.701 1.02 0.311 0.069 1.61
Thailand 0.639 0.667 0.96 0.339 0.066 1.64
India -2.209 0.894 -2.47 0.014 -0.167 1.29
Sex -0.133 0.383 -0.35 0.073 -0.208 1.27
Years of clinical experience 0.026 0.023 1.14 0.257 0.068 1.25

VIE variance inflation factor
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