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Effects of Japanese policies and novel hypnotics on long-term
prescriptions of hypnotics
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Aim: The current study aimed to examine the effect of
Japanese policies for appropriate hypnotics use and novel
hypnotics (e.g. melatonin receptor agonist and orexin recep-
tor antagonist [ORA]) on long-term prescriptions of hypnotics.

Methods: This retrospective study was conducted using a
large-scale health insurance claims database. Among sub-
scribers prescribed hypnotics at least once between April
2005 and March 2021, those prescribed hypnotics for the first
time after being included in the database in three periods
(period 1: April 2012–March 2013; period 2: April 2016–March
2017; and period 3: April 2018–March 2019) were eligible.
These were set considering the timing of the 2014 and 2018
medical fee revisions (2014 for polypharmacy of three or more
hypnotics, 2018 for long-term prescription of benzodiazepine
receptor agonists for >12 months). The duration of consecu-
tive prescriptions of hypnotics over 12 months was evaluated.
Factors associated with short-term prescriptions of hypnotics
were also investigated.

Results: In total, 186 535 participants were newly pre-
scribed hypnotics. The mean duration of prescriptions was
2.9 months, and 9.3% of participants were prescribed hyp-
notics for 12 months. Prescription periods were not associ-
ated with short-term prescriptions of hypnotics. ORA use
was associated with short-term prescriptions of hypnotics
(adjusted hazard ratio, 1.077 [95% confidence interval,
1.035–1.120]; P < 0.001), but melatonin receptor agonist use
was not.

Conclusion: Japanese policies had no statistically significant
effect on long-term prescriptions of hypnotics. Although this
study suggests initiating ORA for insomniacs as a candidate
strategy to prevent long-term prescriptions of hypnotics, fur-
ther research is necessary to draw conclusions.
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Benzodiazepine receptor agonist (BzRA) hypnotics are recommended
as first-line short-term pharmacological treatments for chronic
insomnia.1–5 Although insomnia is often a persistent condition,6 long-
term use of BzRA hypnotics is not recommended owing to insuffi-
cient evidence for its long-term effects and risk of adverse effects,
such as physical dependence,7 cognitive dysfunction,8 falls and
fractures,9,10 and traffic accidents.11,12 The American Academy of
Sleep Medicine states that long-term use of hypnotics should only be
allowed for patients without access to cognitive behavioral therapy
(CBT) or those who are irresponsive to CBT and may benefit from
long-term pharmacotherapy.1 However, BzRA hypnotics are often
prescribed long term in clinical practice worldwide. A longitudinal
study in Israel reported that 15.3% of patients newly prescribed hyp-
notics became long-term users (i.e. ≥180 defined daily dose [DDD] in
the first year of their first prescription).13 Another longitudinal study
using a Japanese large-scale claims database showed that 10.1% of
patients newly prescribed hypnotics continued receiving hypnotics for
the entire 1-year observation period.14 Further, another study using
national Veterans Health Administration data reported that 20% of
new zolpidem users continued zolpidem for at least 180 days.15

Several policies have been developed to reduce the long-term
use of BzRA hypnotics.16–23 However, although many of these guide-
lines limit BzRA hypnotic use to ≤4 weeks, the effectiveness was
inconsistent.16–23 In Japan, medical fee reductions were implemented
thrice between 2012 and 2018 to promote the appropriate use of hyp-
notics (1 April 2012, 1 April 2014, and 1 April 2018), because the
consumption of benzodiazepine (BZ) hypnotics is higher in Japan
than in Western countries according to a 2010 United Nations
report.24 Although the reasons for the high consumption of BzRA in
Japan are unclear, the country’s universal health care coverage, which
provides easy access to medical care and low financial burden, may
make it difficult for doctors and patients to be mindful not to pre-
scribe/use unnecessary hypnotics. The 2012 revision targeted psychia-
trists who prescribed hypnotics and the 2014 revision targeted all
physicians who prescribed hypnotics, with both revisions reducing
the medical fee for prescribing more than three hypnotics in one pre-
scription. These 2012 and 2014 medical fee revisions for poly-
pharmacy of hypnotics were not limited to BzRA. Previous studies
examined the effects of the 2012 and 2014 medical fee revisions on
polypharmacy of hypnotics. The 2012 revision failed to reduce poly-
pharmacy of three or more hypnotics,25,26 but the 2014 revision
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reduced the rate of polypharmacy of three or more hypnotics from
4.0% to 2.9%.26 Although the 2012 and 2014 medical fee revisions
aimed at curbing polypharmacy of hypnotics, these medical fee revi-
sions may reduce long-term prescriptions of hypnotics because poly-
pharmacy of BzRA at initial prescription is a risk factor for long-term
BzRA use27; however, this has not been investigated. The 2018 revi-
sion reduced the medical fee for prescription of BzRA at the same
dose and administration for ≥12 consecutive months for symptoms of
anxiety or insomnia (Table S1).28 However, the effect of the 2018
revision on long-term prescriptions of BzRA hypnotics has not been
investigated. Further, although the 2018 medical fee revision was
aimed at curbing long-term prescriptions of BzRA hypnotics, this can
encourage physicians to change their behavior toward prescribing
hypnotics and reduce long-term prescriptions of hypnotics other than
BzRA. Examining the effects of Japanese medical fee revisions will
be useful for addressing the problem of long-term hypnotic use world-
wide, especially in countries with loose restrictions on BzRA pre-
scriptions and easy access to health care.

In addition to policies, development of novel hypnotics, such as
melatonin receptor agonists (MRAs) and orexin receptor antagonists
(ORAs), may also help resolve the problem of long-term prescriptions
of hypnotics. Although a few randomized controlled trials have
directly compared the novel hypnotics with BzRA hypnotics,29 previ-
ous meta-analyses suggest that there does not seem to be a significant
difference in efficacy between them.1,30,31 Further, novel hypnotics do
not cause adverse effects, such as dependence or rebound insomnia,
which make discontinuation of hypnotics difficult.32–34 Therefore, in
treating insomnia, administering ORA or MRA hypnotics may
shorten the duration of prescriptions. On the contrary, because MRAs
and ORAs are currently considered safe, patients with insomnia and
physicians may be less willing to discontinue these novel hypnotics.
Since these hypnotics have not been on the market for a long time
and unknown side effects may be revealed in the future, it is useful to
investigate the actual prescribing status of these novel hypnotics, as
well as BzRA, which have known side effects from long-term
use.7–12 However, previous studies that investigated the actual status
of long-term prescription of hypnotics focused on BzRA hypnotics
and did not evaluate ORAs and MRAs.14,15

This study aimed to examine the preventive effect of medical fee
revisions on long-term prescription of hypnotics and each class of
hypnotics in patients who were prescribed hypnotics for the first time
in the Japan Medical Data Center (JMDC) data set using a large-scale
claims database. We investigated whether novel hypnotics, such as
MRAs and ORAs, predicted short-term prescriptions of hypnotics
and the status of long-term prescription of each class of hypnotics.

Methods
Study design and data sources
This retrospective longitudinal cohort study was conducted using a
large-scale health insurance claims database managed by JMDC, Inc.
(Tokyo, Japan). The JMDC database includes anonymized claims
data of 11 244 687 insured individuals between 1 April 2005 and
31 March 2021. Insured persons mainly include company employees
and their family members. Data of patients aged ≥75 years are not
included. The JMDC database includes information that can be
tracked across different hospitals and clinics in Japan. For patients
who were prescribed hypnotics between 1 April 2005 and 31 March
2021, information on age, sex, and name of each hypnotic and con-
comitant psychotropic drugs prescribed and its dosage in each month
was collected. We did not extract information for those who once
joined a health insurance association included in the JMDC database
and then withdrew from it, and then rejoined a health insurance asso-
ciation included in the JMDC database between 1 April 2005 and
31 March 2021. This is because these people may have more mental
and other problems than those who did not and are therefore a more
heterogeneous group. As this retrospective study used anonymized
information from the JMDC database, institutional ethics approval

and informed consent were not required in accordance with Ethical
Guidelines for Medical and Health Research Involving Human Sub-
jects in Japan.

Study population and cohort selection
Eligible patients were those who were prescribed hypnotics for the
first time during the following three periods (period 1: 1 April 2012
to 31 March 2013; period 2: 1 April 2016 to 31 March 2017; and
period 3: 1 April 2018 to 31 March 2019) after joining a health insur-
ance association included in the JMDC data set. Given that this study
primarily examined effects of medical fee revisions on long-term pre-
scriptions of hypnotics, these three periods were set considering the
timing of the 2014 medical fee revision for polypharmacy of hyp-
notics and the 2018 medical fee revision for long-term prescription of
BzRAs (Table S1, Fig. S1).28 The 2012 medical fee revision was not
included because its target was mainly psychiatrists, and it was not
effective in reducing the polypharmacy of hypnotics.26 Furthermore,
those who were prescribed hypnotics within 3 months of joining a
health insurance association included in the JMDC data set were
excluded from the subjects of analysis. This is because they may have
been prescribed hypnotics in the National Health Insurance or health
insurance not included in the JMDC data set prior to joining the
health insurance association included in the JMDC data set.

Psychotropic drugs
Psychotropic drugs that were covered by Japanese insurance between
1 April 2005 and 31 March 2021 were analyzed (Table S2). MRA
was launched in July 2010 and ORA in November 2014. Etizolam
prescribed before bedtime was considered a hypnotic because it has
insurance coverage for sleep disorders in depression or neurosis,
whereas etizolam prescribed other than before bedtime was consid-
ered an anxiolytic drug. Psychotropic drugs other than hypnotics ana-
lyzed in this study are shown in Table S2. Sulpirides <300 mg/day
and ≥300 mg/day were considered antidepressants and antipsychotics,
respectively. Melatonin is not available in Japan as an over-the-
counter drug.

The dose of psychotropic drugs was converted to the flunitrazepam
equivalent (FNZE) for hypnotics, diazepam equivalent (DZPE) for anxio-
lytics, imipramine equivalent (IMPE) for antidepressants, and chlorproma-
zine equivalent (CPZE) for antipsychotics considering the 2017
psychotropic dose equivalence developed by the Japanese Society of Psy-
chiatric Rating Scales.35 Drugs that were not listed in the psychotropic
dose equivalence were defined as follows according to our previous
study26: flunitrazepam 1 mg/day = suvorexant 20 mg/day = ramelteon
8 mg/day and chlorpromazine 100 mg/day = asenapine 2.5 mg/day
= brexpiprazole 0.5 mg/day. A high dose of psychotropic drugs was
defined as FNZE >1 mg/day for hypnotics, DZP > 10 mg/day for anxio-
lytics, IMPE > 100 mg/day for antidepressants, and CPZE 300 mg/day
for antipsychotics according to the DDD. Psychotropic drugs with a
DDD > 0 and ≤0.5, >0.5 and ≤1, and >1 were categorized into the low-,
moderate-, and high-dose groups, respectively.

Analysis
First, this study focused on the effects of the medical fee revisions on
consecutive prescriptions of hypnotics. In Japan, most hypnotics can
be prescribed for a maximum of 30 days. In this study, hypnotics
were considered to have been discontinued when they were not pre-
scribed for two consecutive months considering the criteria of our
previous study.14 For example, if hypnotics of any class were pre-
scribed for three consecutive months after the initial prescription and
no hypnotics were prescribed in the fourth and fifth months, the con-
secutive prescription period was 3 months. If hypnotics of any class
were prescribed monthly from the first to the 11th month but not in
the 12th month, and the patient withdrew from the health insurance in
the 13th month, the continuous prescription period was 11 months.

Second, we focused on the effects of the medical fee revisions
on consecutive prescriptions of each class of the hypnotics (BZ,
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nonbenzodiazepine [NBZ], MRA, and ORA). The duration of consec-
utive prescriptions of each class of hypnotics was defined in the same
way as that for hypnotics. For example, if BZ hypnotics were pre-
scribed for three consecutive months after the initial prescription, no
BZ hypnotics were prescribed after the fourth month, and if hypnotics
other than BZ were prescribed at the fourth month, the consecutive
prescription period of BZ hypnotics was 3 months.

Third, we investigated whether baseline factors (age, sex, num-
ber of hypnotics, dose of hypnotics, class of hypnotics, dose of con-
comitant psychotropic drugs) in the month of the first prescription of
hypnotics were associated with short- and long-term prescriptions.

Statistical analyses
Nonnormally distributed continuous and categorical variables are
expressed as median and interquartile range (IQR) and number (per-
centage), respectively. The association between time to discontinua-
tion of hypnotics and the periods when hypnotics were first
prescribed was investigated using the Kaplan–Meier method. Differ-
ences in Kaplan–Meier curves were analyzed using the log-rank test
with Bonferroni correction.36 A Cox proportional hazards model was
used to examine factors associated with short-term prescription
of hypnotics, defined as discontinuation within 1 year from their
first prescription, considering age groups (0–19, 20–39, 40–64,
≥65 years), sex, number of hypnotics (one, two, three, or more), dose
of hypnotics (low dose, moderate dose, high dose), class of hypnotics
(BZ, NBZ, barbituric acid [BA], MRA, ORA, other hypnotics), dose
of concomitant anxiolytics (none, low, moderate, and high), dose of
concomitant antidepressants (none, low, moderate, and high), and
dose of concomitant antipsychotics (none, low, moderate, and high)
in the month of the first prescription. A Cox proportional hazards
model was also used to examine factors associated with short-term
prescription of each class of hypnotics, defined as discontinuation
within 1 year from their first prescription, with adjustment for
covariates. Patients who withdrew from health insurance associations
during the follow-up period were censored. The Cox-proportional
hazard model assumption was checked using the STATA procedure
‘estat phtest’ and by plotting Schoenfeld residuals against time period
in their first prescription of hypnotics. Data were analyzed with
STATA 13.0 (StataCorp LLC). There was no evidence of deviation
from proportional hazards for time period (P > 0.05, with no apparent
slope in the residual plots) (Fig. S2). Therefore, a proportional hazard
was established. All statistical analyses other than the Cox-
proportional hazard model assumption were performed using SPSS

Statistics version 28.0 (IBM). Two-sided P-values <0.05 indicated
significance. Multiple comparisons of the log-rank test for the four
groups were considered significant at P-values <0.0083 (0.05/3).36

Results
Overall, 186 535 participants were included in the analysis (period
1, 23 346; period 2, 70 272; period 3, 92 917) (Fig. 1). Among them,
14.5% of participants withdrew from health insurance included in the
JMDC database <1 year after their first prescription of hypnotics. The
median age of the participants was 44 years (IQR, 32–54 years), and
49.1% of the participants were women. Table 1 shows the
clinicodemographic participant characteristics in the month of the first
prescription of hypnotics. In total, 91.1%, 8.0%, and 0.9% of the par-
ticipants were prescribed only one, two, and three or more hypnotics,
respectively, in the month of the first prescription. For trends in the
class of hypnotics prescribed in the month of first prescription, the
proportion of those prescribed BZ only or other hypnotics only
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Fig. 2 Cox regression analysis for continuous prescription of hypnotics by
periods. Period indicates the period during which hypnotics were first prescribed
(2011, period 1: 1 April 2012 to 31 March 2013; period 2: 1 April 2014 to 31 March
2015; period 3: 1 April 2018 to 31 March 2019). The duration of consecutive pre-
scriptions of hypnotics does not differ among the periods.

Total patients with insurance from 1 April 2005 to 31 March 2021 (N = 11 244 687)

Patients prescribed hypnotics at least once between 1 April 2005 to 31 March 2021 (N = 925 155)

Patients first prescribed for more than 3 months after the start of the observation period (N = 649 358)

Patients for whom hypnotics are first prescribed in periods 1 to 3 (N = 186 535)

Period 1
1 April 2012 to March 31, 2013

(N = 23 346)

Period 2
1 April 2016 to March 31, 2017

(N = 70 272)

Period 3
1 April 2018 to March 31, 2019

(N = 92 917)

Patients first prescribed for 2 month or less after
the start of the observation period (N = 275 797)

Patients for whom hypnotics are first prescribed
outside of periods 1 to 3 (N = 462 823)

Fig. 1 Participant selection flowchart.
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decreased over time, whereas the proportion of those prescribed only
NBZ, ORA, MRA, or combination of two or more classes increased.
The median dose of hypnotics in the month of the first prescription
was FNZE of 0.23 mg/day in period 1, and FNZE of 0.30 mg/day in
periods 2 and 3. In addition, 23.3%, 21.7%, and 6.7% of the partici-
pants were prescribed median doses of 2.3 mg/day of DZPE for anxi-
olytics, 47 mg/day of IMPE for antidepressants, and 63 mg/day of
CPZE for antipsychotics, respectively.

Hypnotics were prescribed for an average duration of 2.9 months
(SD, 3.5 months) and a median of 1 month (IQR, 1–3 months) across
all study periods. In total, 59.9% were prescribed hypnotics only in
the month in which they were prescribed for the first time, and 77.8%
were prescribed for ≤3 months from the first prescription. However,
16.1% were prescribed hypnotics for ≥6 months, and 9.3% were pre-
scribed hypnotics throughout the 12-month study period.

There was no significant difference in the discontinuation of
hypnotics <12 months of their first prescription between the time
periods (log-rank test: unadjusted P-value, 0.367 for period 1 vs 2;
unadjusted P-value, 0.987 for period 2 vs 3; and unadjusted P-value,
0.360 for period 1 vs 3). Adjusted Cox regression analysis showed
that the periods of being prescribed hypnotics for the first time were

not associated with the short-term prescriptions of hypnotics (period
1 vs 2: adjusted hazard ratio [HR], 0.996 [95% confidence interval
(CI), 0.980–1.012]; P = 0.635; period 2 vs 3: adjusted HR, 1.000
[95% CI, 0.990–1.011]; P = 0.944) (Fig. 2, Table 2). Regarding the
duration of consecutive prescriptions of hypnotics by class, the aver-
age durations were 2.9 months (SD, 3.4 months), 2.5 months (SD,
3.0 months), 2.8 months (SD, 3.2 months), and 2.5 months (SD,
3.0 months) for BZ, NBZ, MRA, and ORA, respectively. For the pro-
portion of prescriptions for 12 consecutive months after the first pre-
scription by each class of hypnotics, 8.7%, 6.4%, 6.8%, and 5.8% of
prescriptions were for BZ, NBZ, MRA, and ORA, respectively. For
BZ, adjusted Cox regression analysis showed that period 1 was less
likely to have a short-term BZ prescription than period 2 (adjusted
HR, 0.965 [95% CI, 0.945–0.986]; P = 0.001), but there was no dif-
ference between periods 2 and 3 (Table S3). For prescriptions other
than BZ, adjusted Cox regression analysis showed that the periods of
prescription for the first time were not associated with short- and
long-term prescriptions of each class of hypnotics (Table S3).

Table 2 shows the factors associated with short-term prescription
of hypnotics after the first prescription of hypnotics. Adjusted Cox
regression analysis showed that an increasing number of hypnotics

Table 1. Patient characteristics in the month of the first prescription of hypnotics

Total
N = 186 535

Period 1†

n = 23 346
Period 2†

n = 70 272
Period 3†

n = 92 917

Age, years 44 (32–54) 44 (33–55) 45 (33–55) 44 (31–54)
Sex, n (%)

Female 91 511 (49.1) 10 915 (46.8) 34 311 (48.8) 46 285 (49.8)
Male 95 024 (50.9) 12 431 (53.2) 35 961 (51.2) 46 632 (50.2)

Hypnotics
Number of hypnotics, n (%)

1 169 974 (91.1) 21 414 (91.7) 64 005 (91.1) 84 555 (91.0)
2 14 919 (8.0) 1750 (7.5) 5624 (8.0) 7545 (8.1)
≥3 1642 (0.9) 182 (0.8) 643 (0.9) 817 (0.9)

Class of hypnotics, n (%)
BZ only 76 855 (41.2) 12 666 (54.3) 30 422 (43.3) 33 767 (36.3)
NBZ only 71 087 (38.1) 8280 (35.5) 26 769 (38.1) 36 038 (38.8)
BA only 1166 (0.6) 140 (0.6) 485 (0.7) 541 (0.6)
MRA only 8334 (4.5) 603 (2.6) 2703 (3.8) 5028 (5.4)
ORA only 14 620 (7.8) 0 (0) 4517 (6.4) 10 103 (10.9)
Others only 2141 (1.1) 493 (2.1) 848 (1.2) 800 (0.9)
Two or more classes 12 332 (6.6) 1164 (5.0) 4528 (6.4) 6640 (7.1)

Dose of hypnotics (FNZE), mg/day 0.30 (0.12–0.53) 0.23 (0.10–0.50) 0.30 (0.12–0.53) 0.30 (0.12–0.54)
Concomitant psychotropic drugs
Anxiolytics

Proportion of those taking anxiolytics, n (%) 43 442 (23.3) 5912 (25.3) 16 532 (23.5) 20 998 (22.6)
Dose of anxiolytics (DZPE), mg/day 2.3 (1.0–4.7) 2.3 (1.0–4.7) 2.3 (1.0–4.9) 2.3 (1.0–4.7)
Antidepressants
Proportion of patients taking antidepressants, n
(%)

40 391 (21.7) 4750 (20.3) 14 919 (21.2) 20 722 (22.3)

Dose of antidepressants (IMPE), mg/day 47 (23–90) 47 (23–93) 47 (23–92) 47 (23–88)
Antipsychotics

Proportion of those taking antipsychotics, n (%) 12 430 (6.7) 1262 (5.4) 4639 (6.6) 6529 (7.0)
Dose of antipsychotics (CPZE), mg/day 63 (22–163) 87 (30–223) 70 (23–173) 53 (19–147)

†Period indicates the period during which hypnotics were first prescribed (period 1: 1 April 2012 to 31 March 2013; period 2: 1 April 2016 to 31
March 2017; period 3: 1 April 2018 to 31 March 2019).
Note: Values are presented as median (interquartile range) or number (percentage).
Abbreviation: BA, barbituric acid; BZ, benzodiazepine; CPZE, chlorpromazine equivalent; DZPE, diazepam equivalent; FNZE, flunitrazepam
equivalent; IMPE, imipramine equivalent; MRA, melatonin receptor agonist; NA, not available; NBZ, nonbenzodiazepine; ORA, orexin receptor
antagonist.
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and an increasing dose of hypnotics in the month of the first pres-
cription of hypnotics were negatively associated with short-term
prescription of hypnotics (number of hypnotics: HR, 0.928 [95% CI,

0.896–0.961]; P < 0.001 for two hypnotics; and HR, 0.830 [95% CI,
0.768–0.897]; P < 0.001 for three or more hypnotics; and dose of
hypnotics: HR, 0.705 [95% CI, 0.695–0.715]; P < 0.001 for moderate

Table 2. Baseline factors associated with short-term prescriptions of hypnotics

Crude HR P-value Adjusted HR† P-value

Age, years
20–39 Reference Reference
0–19 1.043 (1.021–1.066) <0.001* 0.971 (0.949–0.994) 0.014*
40–64 1.018 (1.008–1.03) <0.001* 0.944 (0.933–0.954) <0.001*
≥65 1.038 (1.017–1.06) <0.001* 0.884 (0.866–0.903) <0.001*

Sex
Female Reference Reference
Male 0.921 (0.912–0.930) <0.001* 0.965 (0.955–0.974) <0.001*

Period‡

Period 2 Reference Reference
Period 1 1.005 (0.990–1.021) 0.510 0.996 (0.980–1.012) 0.635
Period 3 1.000 (0.990–1.011) 0.992 1.000 (0.990–1.011) 0.944

Number of hypnotics
1 Reference Reference
2 0.726 (0.712–0.740) <0.001* 0.928 (0.896–0.961) <0.001*
≥3 0.569 (0.537–0.604) <0.001* 0.830 (0.768–0.897) <0.001*

Dose of hypnotics (FNZE), mg/day
>0, ≤0.5 Reference <0.001* Reference
>0.5, ≤1 0.646 (0.638–0.655) <0.001* 0.705 (0.695–0.715) <0.001*
>1 0.503 (0.492–0.514) <0.001* 0.585 (0.571–0.598) <0.001*

Class of hypnotics
BZ

Absent Reference Reference
Present 0.925 (0.916–0.934) <0.001* 1.042 (1.002–1.083) 0.041*

NBZ
Absent Reference Reference
Present 1.017 (1.007–1.027) 0.001* 1.020 (0.981–1.060) 0.323

BA
Absent Reference Reference
Present 1.507 (1.426–1.592) <0.001* 1.381 (1.291–1.476) <0.001*

MRA
Absent Reference Reference
Present 0.890 (0.872–0.909) <0.001* 0.986 (0.945–1.028) 0.506

ORA
Absent Reference Reference
Present 0.931 (0.916–0.946) <0.001* 1.077 (1.035–1.120) <0.001*

Others
Absent Reference Reference
Present 1.582 (1.515–1.651) <0.001* 1.369 (1.292–1.449) <0.001*

Dose of concomitant psychotropic drugs
Anxiolytics (DZPE), mg/day

0 Reference Reference
>0, ≤5 0.766 (0.756–0.777) <0.001* 0.863 (0.852–0.875) <0.001*
>5, ≤10 0.626 (0.609–0.644) <0.001* 0.835 (0.811–0.860) <0.001*
>10 0.609 (0.583–0.637) <0.001* 0.862 (0.823–0.902) <0.001*

Antidepressants (IMPE), mg/day
0 Reference Reference
>0, ≤50 0.699 (0.688–0.710) <0.001* 0.736 (0.724–0.749) <0.001*
>5, ≤100 0.585 (0.571–0.599) <0.001* 0.690 (0.674–0.707) <0.001*
>100 0.543 (0.529–0.557) <0.001* 0.672 (0.654–0.690) <0.001*

Antipsychotics (CPZE), mg/day
0 Reference Reference
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dose; and HR, 0.585 [95% CI, 0.571–0.598]; P < 0.001 for high
dose) (Table 2). With respect to class of hypnotics, prescriptions with
ORA, BA, and other hypnotics in the month of the first prescription
of hypnotics were associated with short-term prescription of hypnotics
(HR, 1.077 [95% CI, 1.035–1.120]; P < 0.001; HR, 1.381 [95% CI,
1.291–1.476]; P < 0.001; and HR, 1.369 [95% CI, 1.292–1.449];
P < 0.001, respectively). With respect to concomitant psychotropic
drugs, prescriptions of higher doses of antidepressants or antipsychotics
in the month of the first prescription of hypnotics were negatively asso-
ciated with short-term prescription of hypnotics (antidepressants: low
dose: HR, 0.736 [95% CI, 0.724–0.749]; P < 0.001; moderate dose:
HR, 0.690 [95% CI, 0.674–0.707]; P < 0.001; and high dose: HR,
0.672 [95% CI, 0.654–0.690]; P < 0.001; and antipsychotics: low dose:
HR, 0.823 [95% CI, 0.803–0.843]; P < 0.001; moderate dose: HR,
0.711 [95% CI, 0.669–0.755]; P < 0.001; and high dose: HR, 0.662
[95% CI, 0.624–0.702]; P < 0.001) (Table 2). However, for anxiolytics,
there was no apparent association between dose and discontinuation of
hypnotics <1 year of first prescription (low dose: HR, 0.863 [95% CI,
0.852–0.875]; P < 0.001; moderate dose: HR, 0.835 [95% CI, 0.811–
0.860]; P < 0.001; and high dose: HR, 0.862 [95% CI, 0.823–0.902];
P < 0.001). To confirm the robustness of the results, an additional
sensitivity analysis was performed excluding patients prescribed BA or
other hypnotics not recommended in the guidelines for chronic insom-
nia. The results were the same except that prescription of BZ in the
month of the first prescription of hypnotics was associated with short-
term prescription of hypnotics (HR, 1.045 [95% CI, 1.004–1.087];
P = 0.030) (Table S4).

Discussion
To the best of our knowledge, this study is the first to investigate the
effects of a series of Japanese policy intervention on the long-term
prescription of hypnotics. This study suggests that Japanese policy
interventions failed to reduce long-term prescriptions of hypnotics,
and, for each class of hypnotics, medical fee revision for poly-
pharmacy of hypnotics reduced long-term prescriptions of BZ. In
addition, this study investigated the risk and protective factors for
long-term prescription of hypnotics, considering MRA and ORA,
which have not been the focus previously. This study found that
ORA, as the first hypnotic, was associated with short-term prescrip-
tion of hypnotics.

Given that the Japanese medical fee reduction for long-term pre-
scriptions of BzRA is only applicable when the same dose of the
same BzRA is continued for >1 year, the medical fee reduction is
waived if the type or dose of BzRA is changed within 1 year of the
initial prescription, even if the dose of BzRA is increased. Further-
more, medical fee reduction for long-term BzRA prescription is also
waived for physicians who completed appropriate training in

insomnia or anxiety, physicians who completed appropriate training
in psychiatric pharmacotherapy, or physicians who prescribe BzRA
with advice from a psychiatrist within 1 year. Although this study
lacks information on the number of patients prescribed BzRA hyp-
notics for >1 year who were exempt from medical fee reductions, it is
assumed that many physicians underwent training on psychiatric prac-
tice or changed the type or dose of BzRA hypnotics to avoid medical
fee reduction. The Netherlands has made a strong policy intervention
excluding BZ from the reimbursement list when used as anxiolytics,
hypnotics, or sedatives since 1 January 2009. Although the duration
of BZ prescription was shortened after the policy change, approxi-
mately 40% of patients with newly diagnosed sleep disorders were
prescribed BZ long term for 1 year after the initiation of at least two
BZ prescriptions.20 Therefore, the weaker policy interventions in
Japan that have several loopholes and introduced partial reduction in
medical fees, compared with those in other countries, may have con-
tributed to the lack of the effect for long-term prescription of BzRA
hypnotics.

This study found that patients who were prescribed BZ as their
first hypnotic between April 2016 and March 2017 were more likely
to be prescribed BZ for the short term compared with patients pre-
scribed BZ as their first hypnotic between April 2012 and March
2013. Although the 2014 medical fee revision for polypharmacy of
hypnotics was not limited to BZ, but covered all hypnotics including
NBZ, it is unclear why the risk of long-term prescription was reduced
only for BZ after the 2014 medical fee revision. As a possible reason,
a previous study reported that physicians consider BZ to be less safe
than NBZ.37 In addition, the launch of the safer ORA in 2014 may
have made physicians more safety conscious. Therefore, physicians
may have been mindful in keeping the duration of BZ prescription as
short as possible for safety concerns. Since this study did not consider
prescribers’ attitudes toward each class of hypnotics, it is not possible
to conclude whether the 2014 medical fee revision reduced the dura-
tion of BZ prescriptions.

Regarding the class of hypnotics prescribed for the first time,
this study showed that prescription with ORA was associated with
short-term prescription of hypnotics. This result was confirmed in a
sensitivity analysis that excluded BA and other hypnotics. This result
may be influenced by the fact that ORA does not cause dependence
or rebound insomnia.33,34 Meanwhile, MRAs do not cause depen-
dence or rebound insomnia32 and are not associated with short-term
prescriptions of hypnotics within 1 year. These inconsistent results
among these novel hypnotics may be related to factors that cannot be
investigated in this study, such as insomnia severity, comorbid physi-
cal illness, and prescriber attitudes toward prescribing hypnotics. The
latest network meta-analysis reports that ramelteon has no difference
in efficacy compared with placebo in short- and long-term uses.38

In head-to-head comparison, ramelteon is less effective compared

Table 2. (Continued)

Crude HR P-value Adjusted HR† P-value

>0, ≤150 0.736 (0.719–0.754) <0.001* 0.823 (0.803–0.843) <0.001*
>150, ≤300 0.611 (0.575–0.648) <0.001* 0.711 (0.669–0.755) <0.001*
>300 0.574 (0.541–0.608) <0.001* 0.662 (0.624–0.702) <0.001*

†Adjusted for age group, sex, periods, number of hypnotics, dose of hypnotics, class of hypnotics, dose of anxiolytics, dose of antidepressants, and
dose of antipsychotics in the month in which hypnotics are first prescribed.
‡Period indicates the period during which hypnotics are first prescribed (period 1: 1 April 2012 to 31 March 2013; period 2: 1 April 2016 to 31
March 2017; period 3: 1 April 2018 to 31 March 2019).
Note: P-values with significant results (<0.05) are labeled with an asterisk. Large hazard ratios (HRs) are for short-term prescriptions of hypnotics,
whereas small hazard ratios are for long-term prescriptions of hypnotics.
Abbreviation: BA, barbituric acid; BZ, benzodiazepine; CPZE, chlorpromazine equivalent; FNZE, flunitrazepam equivalent; IMPE, imipramine
equivalent; MRA, melatonin receptor agonist; NBZ, nonbenzodiazepine; ORA, orexin receptor antagonist.
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with BZ and NBZ in short-term use and also less effective than
eszopiclone in long-term use.38 The weak effect of ramelteon on
insomnia forces some patients with insomnia to switch to other hyp-
notics, and this may be one reason why the duration of consecutive
prescriptions of hypnotics was not shortened for patients who were
prescribed ramelteon for insomnia for the first time. Regarding BA
and other hypnotics, it is unclear why patients prescribed BA or other
hypnotics had a lower risk of long-term use than patients not pre-
scribed them. One possible reason is that these drugs have indications
other than insomnia, which may have influenced the results of this
study. It is also unclear why patients who were prescribed BZ as their
first hypnotic had a lower risk of long-term use of hypnotics than
patients who were not prescribed BZ, even though BZ had the longest
consecutive prescription duration of hypnotics by class and the
highest proportion of prescriptions for 12 consecutive months after
the first prescription by each class of hypnotics. Although this study
did not analyze prescribing patterns in detail, given that BZ had the
highest point estimate of effect size compared with placebo in a previ-
ous network meta-analysis,38 patients initiated on NBZ or MRA may
not have improvement in insomnia as often as those initiated on
BZ. This may result in patients initiated on NBZ or MRA being
switched to other hypnotics for improvement of insomnia symptoms
after the first prescription month, thus leading to a longer consecutive
prescription period for hypnotics.

For baseline factors related to long-term prescription of hyp-
notics, prescription with two or at least three hypnotics and prescrip-
tion with higher doses of hypnotics were associated with long-term
prescription of hypnotics. A previous study examining factors related
to long-term BzRA prescription showed that patients who were pre-
scribed multiple BzRAs on their first prescription were more likely to
be prescribed BzRA in the long term. However, this previous study
focused on BzRA hypnotics and anxiolytics and did not focus exclu-
sively on BzRA hypnotics.27 Further, no study has investigated the
factors associated with long-term prescription of hypnotics, consider-
ing the class of hypnotics other than BzRA. Therefore, this study is
valuable in that it shows that multiple prescriptions of hypnotics in
the first prescription month predict long-term prescriptions of hyp-
notics. Notably, higher doses of hypnotics in the month of the first
prescription are associated with long-term prescriptions of hypnotics,
and the effect size is greater for patients prescribed doses above the
DDD range than for those prescribed doses within the DDD range.
Although dose–response in the effects of hypnotics may vary with
individual hypnotics,39,40 the risk of adverse effects increases with
increasing doses. Previous randomized controlled trials have reported
that it takes 1 month for the effects of some hypnotics to be maxi-
mized.29,34,41 Therefore, in cases in which insomnia does not immedi-
ately improve with the first hypnotic prescribed, it is advisable for the
physician and patient to discuss the characteristics of each hypnotic
and decide on a treatment strategy.

The current study found that higher doses of antidepressants or
antipsychotics in the first month of prescription were associated with
long-term prescription of hypnotics. Although a previous study
showed that comorbid psychiatric disorders predict long-term pre-
scription of BzRA hypnotics, the study did not investigate whether
the dose of psychotropic drugs is associated with long-term prescrip-
tion of BzRA hypnotics.15 Considering that patients prescribed higher
doses of antidepressants and antipsychotics are presumed to have
more severe psychiatric symptoms, the current study findings indi-
rectly suggest that patients with severe psychiatric symptoms are at
higher risks of long-term prescriptions of hypnotics. Therefore, when
a patient prescribed high-dose antidepressants or antipsychotics
develops insomnia, CBT for insomnia (CBT-I) may be aggressively
implemented, if the patient is available for CBT-I and is able to toler-
ate the burden and high cost of CBT-I, to treat the insomnia and pre-
vent long-term prescription of hypnotics.

In this study, the mean duration of continuous prescription of
hypnotics after the first prescription was 2.9 months, almost the same
as 3.0 months reported in our previous study that analyzed the same

JMDC data from April 2005 to March 2009.14 On the other hand, the
12-month continuous prescription rate was 9.3% in this study, which
was shorter than the 10.1% in our previous study.14 We were unable
to directly compare the results of this study with those of other previ-
ous studies because most previous studies examining long-term use
of BzRA included BzRA hypnotics and BZ anxiolytics.27 Further, the
definition for long-term use was different from those in previous stud-
ies. However, in studies outside Japan that defined long-term use as
≥180 DDD, 15.3% to 20% of patients initially prescribed hypnotics
were long-term users in the first year of their first prescription.13,15

Clearly, long-term use of hypnotics is an international problem.13,15

Notably, our study indicates long-term use of MRA and ORA. Over-
all, 6.8% of patients prescribed MRA and 5.8% of patients prescribed
ORA were provided prescriptions for 12 consecutive months after the
first prescription. Chronic insomnia disorder has a long-term course6;
thus, some patients may require maintenance therapy with hypnotics.
Novel hypnotics are not currently considered to cause adverse effects
with long-term use, but because these drugs have been in develop-
ment for less than a decade, future studies are warranted to examine
their long-term and adverse effects of long-term use.

This study has several strengths. First, we analyzed large sam-
ples. Second, to the best of our knowledge, this is the first study to
examine whether the class of hypnotics, including novel hypnotics
such as MRA and ORA, is associated with short- and long-term pre-
scriptions of hypnotics. Previous studies using large databases have
focused only on BzRA.13,14,27,42 Third, we examined the actual status
of long-term prescriptions of novel hypnotics.

This study has some limitations. First, it is unclear to what extent
the JMDC data set represents the general Japanese population. The
target population for this study is limited to members of employee
health insurance and their families younger than 74 years included in
the JMDC data set, which is a qualitatively different population from
members of the National Health Insurance. The National Health
Insurance covers people who are not covered by employee insurance,
those who are receiving public assistance, and the elderly (older than
75 years) who are enrolled in the medical care systems for the elderly
in the latter stage of life. In addition, the JMDC data set may be
biased toward employees of large firms and their families; thus, the
participants of this study may not be representative of members of
employee insurance and their families younger than 74 years. In addi-
tion, the number of employees insured in the JMDC data set used in
this study was approximately 10% of the total Japanese population.
To address the methodological issues of this study, it is hoped that
future research will be conducted using the national database. Second,
this study lacked major information that could affect the results, such
as severity of insomnia and psychiatric disorders, comorbidities, and
sociodemographic factors. Patients with severe insomnia may be pre-
scribed higher doses of hypnotics early in treatment and may be pre-
scribed for longer periods because their insomnia symptoms worsen
when the hypnotics are discontinued compared with those without.
Patients with insomnia in period 3 may be in a relatively severe con-
dition compared with those in other periods because physicians are
starting to avoid the use of hypnotics in mild insomnia cases.
Although the severity of psychiatric symptoms has been reported to
be associated with the severity of insomnia symptoms, this study did
not investigate the severity of psychiatric symptoms.43–45 Moreover,
previous studies reported that socioeconomic status (economic status,
occupational status), comorbidities, and whether the first prescription
of hypnotic was by a psychiatrist were associated with long-term pre-
scriptions of BzRA; however, this study did not investigate these fac-
tors.15,22,46 When interpreting the results of this study, these major
limitations should be considered. Third, this study examined monthly
flunitrazepam-equivalent doses of hypnotics but not the dose per pre-
scription of individual BzRA hypnotics. Therefore, we were unable to
examine the number of patients who were eligible for the medical fee
reduction for long-term prescriptions of BzRA. These factors may be
associated with long-term prescriptions of hypnotics. Fourth, because
this study was unable to determine whether enrollees were prescribed
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sleeping pills prior to joining the health insurance association
included in the JMDC data set, it is possible that some of the patients
in this analysis were prescribed sleeping pills prior to joining the
health insurance association included in the JMDC data set. Fifth,
because this study used data on both outpatient and inpatient prescrip-
tions, some hypnotics may have been used temporarily during hospi-
talization (e.g. postoperative use or antiepileptic drugs). However, this
study did not extract information on whether the first prescription of
hypnotics was from an outpatient or inpatient setting; thus, it was not
possible to perform a sensitivity analysis excluding inpatients. Sixth,
this study did not include those who rejoined the JMDC database,
and we could not ascertain the number of people who were
re-registered in the JMDC database during the study period. Those
who re-registered in the JMDC database had more mental health and
other problems than those who did not and may have resigned or
changed jobs because of these problems. Seventh, this study exam-
ined the effect of medical fee revisions on long-term prescription of
hypnotics for patients newly prescribed hypnotics but did not examine
it for patients already receiving long-term prescriptions for hypnotics.

In conclusion, the series of medical fee revisions in Japan had
no statistically significant effect on long-term prescriptions of overall
hypnotics. Interventions against long-term prescription of hypnotics
are desirable. Although this study suggests that the initiation of ORA
monotherapy for the treatment of patients with insomnia is a candi-
date strategy for preventing long-term prescription of hypnotics, cau-
tion is needed in interpreting these results because this study included
several uncontrolled confounding factors. Future studies with sophis-
ticated designs are needed to clarify whether ORA reduces long-term
prescription of hypnotics.
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