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Abstract

Purpose According to the revised Japanese medical service fees aimed at reducing irrational psychotropic polypharmacy,
medical service fees are reduced if the number of simultaneously prescribed psychotropic drugs exceeds the standard. This
study primarily aims to examine the effect of the 2018 revision.

Methods Using a large Japanese administrative claims database, we retrospectively identified five groups (April 2013-Sep-
tember 2018) prescribed at least one drug from the following drug groups: anxiolytics, hypnotics, sum of anxiolytics and
hypnotics, antipsychotics, and antidepressants (study population in each group: 547,511, 406,524, 759,137, 112,929, and
201,046, respectively). We used an interrupted time-series design to evaluate changes in the proportion of patients prescribed
more than the standard number of drugs.

Results After the 2018 revision, the proportion of patients prescribed more than the standard number of drugs significantly
decreased only for the sum of anxiolytics and hypnotics; estimated changes in level and trend were —0.60% [—0.69%, — 0.52%]
and — 0.04% [—0.06%, — 0.02%] per month, respectively. The proportion of patients exhibiting a decrease in the number of
prescribed drugs from more than the standard to within the standard increased when the revision was enforced (April 2018);
this proportion in April 2018 was 36.3%, while all other proportions were in the range of 12.1-22.3%.

Conclusion The 2018 revision promoted a reduction in the number of prescribed drugs, which served as an important factor
in the decrease in the proportion of patients prescribed more than the standard number of drugs for the sum of anxiolytics
and hypnotics.
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Introduction

Psychotropic polypharmacy usually refers to combination
therapy with two or more psychotropic drugs [1]. Psy-
chotropic polypharmacy is inherently associated with an
increased risk of adverse events or drug—drug interactions
and with adherence issues, because the treatment regimen
becomes more complicated [1-3]. Although psychotropic
polypharmacy is appropriate in certain situations, irra-
tional psychotropic polypharmacy such as combination of
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drugs with highly similar mechanisms should be avoided
[1]. In addition, several clinical guidelines for the treatment
of schizophrenia or major depressive disorders, including
guidelines developed by Japanese societies, generally rec-
ommend monotherapy [4-11]. However, some patients are
treated with psychotropic polypharmacy, including irrational
polypharmacy; the most frequent reason for psychotropic
polypharmacy is that a single medication does not achieve
a treatment goal [1].

In Japan, the Ministry of Health, Labour and Welfare
(MHLW) made four revisions to medical service fees aimed
at reducing irrational psychotropic polypharmacy [12]. Med-
ical service fees are the fees received by medical institu-
tions and pharmacies serving insured persons, as the price
of insured medical services [13]. All healthcare providers
throughout Japan are required to comply with the medical
service fees set by the MHLW, and providers are prohibited
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from charging fees in excess of these set amounts. The main
point of these four revisions was that medical service fees
(such as prescription fee and drug fee) were reduced if the
number of simultaneously prescribed psychotropic drugs
exceeded the standards set by the MHLW; nevertheless,
there were some exceptions. In addition, concomitant pre-
scription of more than the standard number of drugs are not
based on evidence; therefore, each revision was expected to
reduce irrational or unnecessary psychotropic polypharmacy.
The first revision was enforced in April 2012. According
to the 2012 revision, the fee for psychiatric outpatient ser-
vices/consultation was reduced if three or more anxiolyt-
ics or three or more hypnotics were prescribed simultane-
ously; the standard number of prescribed drugs was two.
According to the second revision enforced in October 2014
(notified in April 2014), prescription fee and drug fee were
reduced if three or more anxiolytics, three or more hypnot-
ics, four or more antipsychotics, or four or more antidepres-
sants were prescribed simultaneously; the standard number
of prescribed drugs were two for anxiolytics and hypnotics
and three for antipsychotics and antidepressants. In the third
revision, enforced in April 2016, the standard number of
prescribed antipsychotics and antidepressants changed from
three to two. In the fourth revision, enforced in April 2018,
the prescription fee and drug fee were reduced if the total
number of anxiolytics and hypnotics simultaneously pre-
scribed was four or more; the standard number was three.
In addition, the prescription fee was reduced if anxiolytics
or hypnotics were prescribed for more than 12 months at
the same dosage and administration. The revision was intro-
duced mainly because benzodiazepine receptor agonists are
a major group of anxiolytics and hypnotics that pose a risk
of tolerance, dependence, and other side effects [14, 15].

Several studies have investigated the effect of these revi-
sions. Okumura et al. investigated the effect of the revisions
in 2012 and 2014 using an out-of-hospital prescription
database. They reported that the proportion of prescriptions
containing three or more anxiolytics decreased from 1.6%
in April 2011 to 0.9% in November 2014, and the propor-
tion of prescriptions with three or more hypnotics decreased
from 4.5% to 2.4% [16]. Hirano et al. investigated the effect
of the revisions in 2012, 2014, and 2016 using an adminis-
trative claims database. They reported that the proportion
of patients prescribed three or more anxiolytics and the
proportion of patients prescribed three or more hypnotics
decreased after the notification and enforcement of the revi-
sion in 2014. In addition, they reported that the proportion
of patients prescribed three or more antipsychotics and the
proportion of patients prescribed three or more antidepres-
sants decreased after the revision in 2016 [17].

Howeyver, the effect of the revision in 2018 has not been
investigated. In addition, the effect on prescription changes
at an individual patient level is unclear, because there are
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two possible reasons for the decrease in the proportion of
patients prescribed more than the standard number of drugs:
(a) healthcare providers more frequently reduced the num-
ber of prescribed drugs for patients already prescribed more
than the standard number of drugs than before or (b) health-
care providers less frequently started to prescribe more than
the standard number of drugs for patients prescribed drugs
within the standard number than before. The latter indi-
rectly contributes to a relative increase in the frequency of
reducing the number of prescribed drugs. The major reason
behind the difficulty of reducing psychotropic drugs is that
withdrawal or dose reduction of psychotropic drugs may lead
to relapse or recurrence of the disease being treated or with-
drawal syndromes [18-23]. In addition, several guidelines
do not specify when and how to reduce drugs for patients
who are already prescribed more than the standard number
of drugs, especially for long-time users [4-9, 24-26]. Thus,
owing to the difficulty in reducing the prescribed number of
psychotropic drugs, a decrease in the proportion of patients
prescribed more than the standard number of drugs might
essentially be, because healthcare providers avoided starting
to prescribe more than the standard number of drugs.

Our study, therefore, aims to examine the effect of the
revision in 2018 on the proportion of patients prescribed
more than the standard number of drugs. In addition, our
study aims to examine the effect of the revisions in 2014,
2016, and 2018 on the changes in drug prescription at an
individual patient level.

Methods
Data source

We used a commercially available administrative claims
database maintained by JMDC Co. Ltd (Tokyo, Japan) [27].
The JMDC claims database includes medical claims, diag-
nosis procedure combination claims, and pharmacy claims
data from beneficiaries insured by health insurance soci-
eties. The number of beneficiaries was approximately 3.8
million in September 2018. Beneficiaries in the database are
employed workers and their families; thus, data for patients
aged 65 or more are limited. In addition, the database does
not include data from patients aged 75 or older, because
they are insured by another health insurance called long life
medical care system (medical care system for elderly in the
latter stage of life) [28], which the database does not cover.

Study population
We defined five groups in the study population based on the

claims data from April 2013 to September 2018 as follows:
(i) patients who were prescribed at least one anxiolytic, (ii)
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patients who were prescribed at least one hypnotic, (iii)
patients who were prescribed at least one antipsychotic, (iv)
patients who were prescribed at least one antidepressant,
and (v) patients who were prescribed at least one anxiolytic
or hypnotic. We allowed that a patient of each group belong
to other groups, because our study evaluates longitudinal
changes of outcome within each group. For counting the
number of prescribed drugs, we defined each drug category
on the basis of active ingredients listed by the MHLW
[Supplemental Table S1]. However, injectable antipsychot-
ics, except for long-acting injectable antipsychotics, were
excluded in this study even if the listed active ingredients
were used, because these drugs were used only temporarily;
including these drugs for counting would lead to overesti-
mation of the proportion of patients who were continuously
prescribed more than the standard number of drugs. In addi-
tion, other non-oral psychotropic drugs such as barbituric
acid injectable hypnotics or benzodiazepine suppository
drugs were excluded, because these drugs are often used
for purposes different from that of anxiolytics or hypnotics.

Outcome measures

The outcome for evaluating the effect of the revision at the
group level was the proportion of patients who were pre-
scribed more than the standard number of drugs in each
month. The denominator was the number of patients who
were prescribed at least one drug for each drug category. The
numerator was the number of patients who were prescribed
more than the standard number of drugs; the standard num-
ber was two for anxiolytics, hypnotics, antipsychotics, and
antidepressants, and three for the sum of anxiolytics and
hypnotics. We determined the number of prescribed drugs
based on active ingredient names only in the same medi-
cal facility and on the same day. We subsequently used the
largest number of drugs as the number of prescribed drugs
in each month.

Outcomes for evaluating the effect of the revisions at an
individual level were the proportion of patients exhibiting
a decrease in the number of prescribed drugs from more
than the standard number to within the standard number in
each month. The denominator of month X for each drug
category was the number of patients who met the following
conditions: (i) at least one drug was prescribed in month X
(assuming that healthcare providers prescribe at least one
drug for patients who were prescribed more than the stand-
ard number of drugs, when trying to reduce drugs), (ii) the
number of prescribed drugs in the most recent month with
at least one drug prescription from X —4 to X — 1 was more
than the standard number. The numerator of month X was the
number of patients who were eligible for the denominator
and prescribed drugs within the standard number in month
X. Since it is difficult to understand longitudinal changes in

the outcome if the proportion of patients prescribed only
the standard number plus one of drugs extremely vary rela-
tive to patients prescribed more than the standard number
of drugs in each month. Thus, sensitivity analysis was con-
ducted as follows: we changed the second condition of the
denominator to “the number of prescribed drugs in the most
recent month with at least one drug prescription from X —4
to X — 1 was only the standard number plus one.” Examples
of the eligibility of the denominator and numerator for the
main analysis and sensitivity analysis are shown in Fig. 1.
Only for the sum of anxiolytics and hypnotics, we defined
three subgroups based on the type of drugs that decreased
in the following order: only anxiolytics, only hypnotics, and
both anxiolytics and hypnotics. These subgroups were used
only for descriptive analysis (not for the joinpoint regression
analysis).

Statistical analysis

We performed a segmented regression analysis using an
interrupted time-series design to estimate changes in lev-
els and trends of the proportion of patients prescribed more
than the standard number of drugs [29]. We defined the five
segments as follows: the period before the revision in 2014
(from April 2013 to March 2014), the period after notifica-
tion of the revision in 2014 (from April 2014 to Septem-
ber 2014), the period after enforcement of the revision in
2014 (from October 2014 to March 2016), the period after
the revision in 2016 (from April 2016 to March 2018), and
the period after the revision in 2018 (from April 2018 to
September 2018). Each segmented linear regression model
included terms to estimate the baseline level (intercept),
baseline trend, changes in level immediately after each revi-
sion, changes in trend after each revision, and error term.
Each model was controlled for autocorrelation using the
most parsimonious autoregressive error model, which was
identified using backward elimination. We evaluated the
adequacy of the models on the basis of residual analyses
and Durbin—Watson statistics. Values of p <0.05 (two-sided)
were considered statistically significant. Analyses were con-
ducted using the SAS software, version 9.4.

We used a joinpoint regression analysis, which is use-
ful for identifying and describing changes in trend data
[30, 31], to estimate changes in the proportions of patients
exhibiting a decrease in the number of prescribed drugs. The
joinpoint regression model consists of multiple continuous
linear segments connected at the change points (joinpoints),
and it does not require the pre-defined joinpoints. We chose
the grid search method. The Monte Carlo permutation test
was used for model selection for determining the best-
fitting model, allowing a maximum of five joinpoints and
a minimum of 2 months between joinpoints. The overall
significance level was set at 0.05. We considered that there
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Main analysis

Sensitivity analysis

Denominator  Numerator Denominator ~ Numerator
PatientA \onth X-4 X-3 X2 X-1 X B
Eligible Eligible Eligible Eligible
Number ofdrugs 3 3 3 3 2
Patient B Month X—4 X-3 X2 X-1 X lioibl Not Eligibl Not
Eligible .. 1210le ..
S Eligibl Eligibl
Number ofdrugs 3 3 3 0 3 1gible 1gible
Patient C Month X—4 X-3 X-2 X-1 X Not Not
Eligible Eligible o Eligibl
Number ofdrugs 4 4 4 4 2 Eligible 1givle
PatientD yronth x-4 X-3 X2 X-1 X Not Not Not Not
Eligibl Eligibl ioi Eligibl
Number ofdrugs 3 3 2 2 2 e e Eligible e
PatientE Month X—4 X=3 X—2 X-1 X Not Not Not Not
O0—0—0—0—"0— Eligible Eligible Eligible Eligible

Number ofdrugs 3 3 3 3 0

Fig.1 Examples of eligibility of denominator and numerator in
month X for main analysis and sensitivity analysis. The standard
number is two in these examples. Patient B is not eligible for numera-
tor of main analysis and sensitivity analysis, because the number of
drugs in month X is over the standard number. Patient C is not eligi-
ble for denominator and numerator of sensitivity analysis, because the

were no significant changes if no joinpoints were identified.
Analyses were conducted using the Joinpoint Regression
Program (Version 4.8.0.1 April 2020; Statistical Research
and Applications Branch, National Cancer Institute.)

Results
Patient characteristics

The total number of patients who were prescribed at least
one drug from April 2013 to September 2018 were 547,511
(anxiolytics), 406,524 (hypnotics), 759,137 (sum of anxio-
lytics and hypnotics), 112,929 (antipsychotics), and 201,046
(antidepressants). Table 1 lists the characteristics of patients
who were prescribed at least one drug from each drug cat-
egory and each segment. No remarkable changes regarding
age and sex were observed throughout the five segments
for all drug categories. The proportion (%) of patients pre-
scribed psychotropic drugs of other categories in the initial
month of prescription records were higher in segment 2 and
segment 5 than other segments for anxiolytics, hypnotics,
and sum of anxiolytics and hypnotics.

@ Springer

number of drugs in month X —1 is over the standard number plus one.
Patient D is not eligible, because the number of drugs in month X —1,
the most recent month with at least one drug prescription from X —4
to X—1 in this case, is not over the standard number. Patient E is not
eligible, because the number of drugs in month X is zero

Changes in the proportion of patients prescribed
more than the standard number of drugs using
segmented regression analysis

The trend of the monthly proportion (%) of patients pre-
scribed more than standard number of drugs is shown in
Fig. 2. Estimated changes in the proportion of patients pre-
scribed more than the standard number of drugs are shown
in Table 2.

After notification of the revision in 2014, there were sig-
nificant decreases in the levels and trends for anxiolytics,
hypnotics, and the sum of anxiolytics and hypnotics. For
these drug categories, after enforcement of the revision in
2014, the levels decreased further, while the trends increased
almost to the baseline trend for these drug categories. How-
ever, there were no significant changes in the levels or trends
for antipsychotics and antidepressants after the notification
and enforcement of the revision in 2014.

After the revision in 2016, there were significant
decreases in the levels for antipsychotics and antidepres-
sants. There was additionally a significant decrease in the
levels for anxiolytics, hypnotics, and the sum of anxiolytics
and hypnotics and a slight increase in the trend for hypnotics.
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Enforcement of
revision in 2014

|_Revision in 2016 | [ Revision in 2018 |

Notification of
revision in 2014
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Fig.2 Trend of monthly proportions (%) of patients prescribed more than the standard number of drugs. The standard numbers are two for
anxiolytics, hypnotics, antipsychotics, and antidepressants and three for the sum of anxiolytics and hypnotics

After the revision in 2018, there were significant
decreases in the levels and trends only for the sum of anxio-
lytics and hypnotics. There were no significant changes in
the level or trend for other drug categories.

Changes in the proportions of patients exhibiting
adecrease in number of prescribed drugs from more
than the standard to within the standard

Figure 3 presents the trend of monthly proportions (%) of
patients exhibiting a decrease in the number of prescribed
drugs from more than the standard number to within the
standard number; joinpoints were identified using joinpoint
regression analysis. Regression lines and estimated slopes
are shown in Supplementary Figure S1 and Supplementary
Table S2, respectively.

For anxiolytics, one joinpoint in October 2014 was identi-
fied. The identified joinpoint coincided with the enforcement
of the revision in 2014. The best fitting joinpoint regression
model indicated that the proportion increased at the first
segment and subsequently stabilized at the second segment.
The observed proportion in October 2014 was 30.4%, while
all other proportions were 16.7-25.5%.

For hypnotics, three joinpoints were identified in Janu-
ary 2014, October 2014, and January 2015. The second

joinpoint in October 2014 coincided with the enforcement
of the revision in 2014, and notification of the revision in
2014 was included in the second segment. The best fitting
model indicated that the proportion increased in the second
segment and decreased in the third segment. The observed
proportion in April 2014 was 15.5%, while the proportions
in the first segment were 9.1-10.0%. The observed propor-
tion in October 2014 was 24.4%, while other proportions
were 19.1% in April 2016 or less (most values were less
than 16.0%).

For the sum of anxiolytics and hypnotics, three joinpoints
were identified in October 2014, January 2018, and April
2018. The third joinpoint coincided with the revision in
2018. The best fitting model indicated that the proportion
increased in the third segment and decreased in the fourth
segment. The observed proportion in April 2018 was 36.3%,
while all other proportions were 12.1-22.3%. In the sub-
group analysis, the observed proportions with a decrease in
anxiolytics, hypnotics, and both anxiolytics and hypnotics in
April 2018 were 23.1%, 9.7%, and 3.5%, respectively (Sup-
plementary Figure S2).

For antipsychotics, three joinpoints were identified in Janu-
ary 2016, April 2016, and December 2016. The second join-
point in April 2016 coincided with the revision in 2016. The
best fitting model indicated that the proportion increased in
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Table 2 Estimated changes in the proportion (%) of patients prescribed more than standard number of drugs following revisions of medical ser-

vice fees using segmented regression analysis

Variable Anxiolytics Hypnotics Sum of anxiolytics Antipsychotics Antidepressants
and hypnotics
Baseline Intercept (95% CI) 1.5226* (1.4889  3.9281* (3.8379  2.9606* (29112  7.9756* (7.3758  4.5121* (4.3939 to
to 1.5563) to 4.0183) to 3.0100) to 8.5754) 4.6303)
Trend (95% CI) —0.0037 (- —0.0042 0.0002 (—0.0065 —0.0766* —0.0152 (-0.0313
0.0082 to (=0.0159 to to 0.0069) (—0.1352 to 0.0009)
0.0009) 0.0074) to—0.018)
Notification of the Level change (95% —0.2144* —0.1150* —0.1991* —0.0375 —0.0623 (-0.2695
revision in 2014 CDh (—0.2732 (—0.2199 (—0.2853 (—0.3064 to to 0.1449)
to—0.1556) to—0.0101) to—0.1129) 0.2314)
Trend change —0.0454* —0.2536* —0.0862* —0.0478 —0.0493 (- 0.0979
(95% CI) (—0.0592 (—0.2846 (—0.1066 (=0.1732 to to—0.0007)
to—0.0316) to—0.2226) to—0.0658) 0.0776)
Enforcement of the Level change (95% —0.3043* —0.5509* —0.2858* —0.0561 0.0630 (—0.1052 to
revision in 2014 CD) (—0.3521 (—0.6418 (—0.3560 (—0.3064 to 0.2312)
to—0.2565) to—0.4600) to—0.2156) 0.1942)
Trend change 0.0431*(0.0298  0.2441* (0.2161  0.0859* (0.0664  0.0733 (—0.0427  0.0507* (0.0039 to
(95% CI) to 0.0564) to 0.2721) to 0.1054) to 0.1893) 0.0975)
Revision in 2016 ~ Level change (95% —0.0823* —0.1813* —0.1204* —0.6804* —1.5047*
CDh (—0.1160 (—0.2615 (—0.1700 (—0.9279 (—1.6235
to—0.0486) to—0.1011) to—0.0708) to—0.4329) to—1.3859)
Trend change 0.0027 (—=0.0002  0.0115* (0.0027  0.0023 (-0.0021  —0.0305 —0.0052 (-0.0156
(95% CI) to 0.0057) to 0.0203) to 0.0066) (—0.0924 to to 0.0052)
0.0314)
Revision in 2018  Level change (95% —0.0049 —0.0573 —0.6045* —0.0854 0.1045 (- 0.0899 to
CDh (—0.0602 to (—0.1606 to (—0.6854 (—0.3543 to 0.2989)
0.0503) 0.0460) to—0.5236) 0.1835)
Trend change 0.0012 (- 0.0119  0.0058 (—0.0218  —0.0358* 0.0736 (—0.0375  0.0096 (—0.0367 to
(95% CI) to 0.0144) to 0.0335) (—0.0551 to 0.1847) 0.0559)
to—0.0165)
Time unit of baseline trend and trend change is per month
*p<0.05
the second segment and decreased in the third segment. The Discussion

observed proportion in April 2016 was 20.2%, while all other
proportions ranged from 7.6% to 15.4%.

For antidepressants, three joinpoints were identified in
January 2016, April 2016, and July 2016. The second join-
point in April 2016 coincided with the revision in 2016. The
best fitting model indicated that the proportion increased in
the second segment and decreased in the third segment. The
observed proportion in April 2016 was 25.0%, while all other
proportions were 7.3-16.3%.

Results of the sensitivity analysis showed the same ten-
dency as the results of the main analysis, while overall pro-
portions in the sensitivity analysis were higher than that in the
main analysis (data not shown).

@ Springer

Using a large Japanese claims database, we investigated
the effect of the revision in 2018 on the proportion of
patients prescribed more than the standard number of
drugs and the effect of the revisions in 2014, 2016, and
2018 on changes in drug prescription at an individual
patient level, especially a decrease in the number of drugs.
The proportion of patients prescribed more than the stand-
ard number of drugs for the sum of anxiolytics and hypnot-
ics abruptly decreased after the revision in 2018, while no
significant changes were identified for other drug catego-
ries. In addition, the proportion of anxiolytics and hypnot-
ics decreased after the revision in 2014, and the proportion
of antipsychotics and antidepressants decreased after the
revision in 2016. For all drug categories, the proportion of
patients exhibiting a decrease in the number of prescribed
drugs from more than the standard number to within the
standard number were temporally higher when the revi-
sions were enforced than that at other timepoints.
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Fig.3 Trend of monthly proportions (%) of patients exhibiting a
decrease in the number of prescribed drugs from more than the stand-
ard number to within the standard number and joinpoints identified
using joinpoint regression analysis: a anxiolytics, hypnotics, and sum

A previous study reported the association of the revi-
sions in 2014 and 2016 with a decrease in the proportion of
patients prescribed three or more drugs for anxiolytics, hyp-
notics, antipsychotics, and antidepressants [17]. Our study
results were generally consistent with this finding. In addi-
tion, our study showed that the revision in 2014 was associ-
ated with a decrease in the proportion of patients prescribed

of anxiolytics and hypnotics, b antipsychotics and antidepressants.
The standard numbers are two for anxiolytics, hypnotics, antipsychot-
ics, and antidepressants and three for the sum of anxiolytics and hyp-
notics

four or more drugs for the sum of anxiolytics and hypnotics,
while a previous study reported no significant changes in
the proportion of patients prescribed three or more drugs
after the revision in 2014 [17]. This inconsistency was most
likely due to differences in the outcome definitions. It is not
surprising that the proportion of patients prescribed four or
more drugs was more likely to decrease than that of patients
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prescribed three or more drugs, because the standard number
according to the revision in 2014 was two.

Our study showed that the proportion of patients exhibit-
ing a decrease in the number of drugs from more than the
standard number to within the standard increased when the
revisions were enforced (in October 2014 for anxiolytics and
hypnotics, in April 2016 for antipsychotics and antidepres-
sants, and in April 2018 for the sum of anxiolytics and hyp-
notics). Therefore, our study suggested that these revisions
promoted a reduction in the number of drugs prescribed,
which played an important role in decreasing the propor-
tion of patients prescribed more than the standard number
of drugs.

According to the revision in 2018, the simultaneous pre-
scription of two anxiolytics and two hypnotics (four drugs
in total) was subject to reduction of medical service fees.
Our study suggested that the revision in 2018 succeeded in
reducing those prescriptions, because there was a significant
decrease in the proportion of patients prescribed more than
the standard number of drugs (four or more drugs) for sum
of anxiolytics and hypnotics, while there were no signifi-
cant changes in the proportion of patients prescribed more
than the standard number of drugs (three or more drugs)
for anxiolytics or hypnotics. In addition, subgroup analy-
sis showed that among the patients exhibiting a decrease in
the number of prescribed drugs, the highest proportion of
patients exhibiting a reduction in only anxiolytic prescrip-
tions formed the highest proportion in April 2018, while
those exhibiting a reduction in only hypnotic prescriptions
formed the highest proportion in October 2014. Thus, it is
possible that prescription patterns and priority of drugs to
be reduced varied depending on the period.

Several limitations of our study need to be considered.
First, our results might be biased if there were other events
affecting the outcomes around the time of each revision.
However, as far as we know, there were no other impor-
tant events around the time of each revision. Second,
our definition of a decrease in the number of prescribed
drugs could not accurately distinguish the actual decrease
from the decrease associated with switching drugs. Thus,
the absolute value of these proportions might overesti-
mate the actual proportions; however, we believe that
our study could appropriately evaluate changes in the
trend of decrease, because we considered these relative
changes. Third, the database did not cover patients aged
75 or more. In addition, beneficiaries in the database may
be wealthier than the general population and psychiat-
ric disease of patients in the database may be less severe
than that of patients in the general population, because
beneficiaries in the database were employed workers and
their families. Thus, the generalizability of our results
may be limited. Fourth, our study design could not evalu-
ate the effect of the revision in 2018 on long-term use of

@ Springer

anxiolytics and hypnotics. Further study needs to evalu-
ate data over a sufficiently long period. Fifth, our study
design could not evaluate the effectiveness of drugs with
decreased prescriptions. Reducing psychotropic drugs is
not always appropriate [32] and establishing further evi-
dence is important for stopping irrational psychotropic
polypharmacy, especially evidence regarding when and
how to reduce drugs.

Conclusion

Our study suggested that the 2018 revision of medical ser-
vice fees aimed at reducing irrational psychotropic poly-
pharmacy led to a decrease in the proportion of patients
prescribed more than the standard number of drugs for the
sum of anxiolytics and hypnotics. In addition, the revisions
of medical service fees in 2014, 2016, and 2018 promoted
a reduction in the number of prescribed drugs, which was
an important factor contributing to the decrease in the
proportion of patients prescribed more than the standard
number of drugs for all drug categories. Further study is
needed to evaluate the effect of the revision in 2018 on
long-term use of anxiolytics and hypnotics. In addition,
establishing further clinical evidence that is helpful for
reducing psychotropic drugs is needed.
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