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Introduction: Benzodiazepines and non-benzodiazepines are still widely prescribed
despite safety concerns and the introduction of novel hypnotics (orexin receptor
antagonists [ORA] and melatonin receptor agonists [MRA]), which may be influenced
by physicians’ attitudes toward hypnotics.

Methods: A questionnaire survey was administered to 962 physicians between
October 2021 and February 2022, investigating frequently prescribed hypnotics and
the reasons for their selection.

Results: ORA were the most frequently prescribed at 84.3%, followed by non-
benzodiazepines (75.4%), MRA (57.1%), and benzodiazepines (54.3%). Compared to
non-frequent prescribers of hypnotics, a logistic regression analysis showed that
frequent ORA prescribers were more concerned with efficacy (odds ratio [OR]: 1.60,
95% confidence interval [Cl]: 1.01-2.54, p = 0.044) and safety (OR: 4.52, 95% CI:
2.99-6.84, p < 0.001), frequent MRA prescribers were more concerned with safety
(OR: 248, 95% Cl: 1.77-3.46, p < 0.001), frequent non-benzodiazepine prescribers
were more concerned with efficacy (OR: 4.19, 95% CI: 2.91-6.04, p < 0.001), and
frequent benzodiazepine prescribers were more concerned with efficacy (OR: 4.19,
95% Cl: 2.91-6.04, p < 0.001) but less concerned with safety (OR: 0.25, 95% ClI:
0.16-0.39, p < 0.001).

Discussion: This study suggested that physicians believed ORA to be an effective
and safe hypnotic and were compelled to prescribe benzodiazepine and non-
benzodiazepine frequently, choosing efficacy over safety.

benzodiazepine, melatonin receptor orexin

antagonist, questionnaire survey

agonist, non-benzodiazepine, receptor

1. Introduction

Benzodiazepine (BZ) and non-benzodiazepine (NBZ) increase the risk of dependence with
long-term use (1). In recent years, novel hypnotics, such as melatonin receptor agonists (MRA)
and orexin receptor antagonists (ORA), with safety profiles have been introduced (2-4), but
BZ and NBZ are still commonly prescribed for insomnia in real clinical practice (5, 6). In a
study using a large Japanese claims database, 59.5% were reportedly prescribed BZ, and 36.8%
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were prescribed NBZ as the first hypnotic for insomnia treatment
between January 2012 and December 2016 (5).

Several guidelines provide several recommended individual
hypnotics for insomnia. Academy of Sleep Medicine (AASM)
Clinical Practice guidelines recommended triazolam, zaleplon, and
ramelteon for sleep onset insomnia, suvorexant, and doxepin
for sleep maintenance insomnia, and temazepam, zolpidem, and
eszopiclone for both sleep onset and sleep maintenance insomnia;
Clinical Practice Guideline by the American College of Physicians
recommended eszopiclone, zolpidem, and suvorexant (7-10).
Although there are many types of BZ, BZ recommended in
insomnia guidelines are limited to a few drugs, such as triazolam
and temazepam, while NBZ, MRA, and ORA seem commonly
recommended in many guidelines, despite their small variety (7-10).
However, while the AASM Clinical Practice guidelines and Korean
Clinical Practice Guideline recommended each hypnotic based on
the type of insomnia (7, 9), other guidelines did not clearly show
recommended hypnotics according to characteristics of the patients
(e.g., the severity of insomnia, physical comorbidity) (8, 10). Further,
these guidelines did not provide strategies for when those hypnotics
are not effective (7-10).

In this current situation, where the evidence for insomnia
treatment is insufficient, physicians’ prescribing behavior for
insomnia may be influenced by clinicians’ attitudes, such as
preferences toward and beliefs about hypnotics based on their
clinical experience. In 2004, National Institute for Clinical Excellence
recommended short-acting BZ for insomnia from a cost perspective
due to the lack of solid evidence distinguishing between short-
acting BZ and NBZ at the time. Yet, NBZ prescriptions increased,
and BZ prescriptions decreased in the UK (11, 12). To clarify this,
a previous study examined general practitioners’ (GPs) attitudes
toward prescribing BZ and NBZ (12). The study showed that GPs
believed NBZ was superior to BZ in efficacy and safety. The research
team concluded that these GPs’ attitudes might explain the increase in
NBZ prescriptions (12). To determine why BZ and NBZ, which have
safety concerns, are still commonly prescribed even with the advent
of novel hypnotics, it is necessary to investigate recent physicians’
attitudes toward prescribing hypnotics.

To clarify this, we conducted a questionnaire survey to
examine recent physicians’ attitudes toward prescribing hypnotics,
including MRA and ORA.

2. Materials and methods

2.1. Study design and participants

This study is an unpaid questionnaire survey of physicians to
examine the factors associated with each frequently prescribed class
of hypnotic. We sent questionnaires between October 22, 2021
and February 1, 2022, to physicians affiliated with the Japanese
Primary Care Association (JPCA) and the All Japan Hospital
Association (AJHA) by e-mail, and the Japanese Association of
Neuro-Psychiatric Clinics (JAPC) by letter. Members of the JPCA
consist of primary care physicians and other healthcare professionals
engaged in primary care. Members of the AJHA are representatives
of hospitals who have joined the association in agreement with its
purpose of contributing to the improvement of public health and the
development of local communities by conducting surveys, research,
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and other activities necessary for the progress and development
of hospitals and the fulfillment of their missions. Members of the
JAPC are physicians with at least 5 years of clinical experience
in psychiatry who manage a clinic with psychiatry as its primary
advocacy department or equivalent.

2.2. Survey items

The survey items consisted of physician attributes (age groups:
20s, 30s, 40s, 50s, 60s, 70s, and 80s and over), specialty (psychiatric
or otherwise), frequently prescribed hypnotics (e.g., BZ and NBZ
hypnotics, MRA, and ORA), and reasons for selecting frequently
prescribed hypnotics (e.g., effectiveness, appropriate duration of
action, safety, familiarity, recommended, and drug price). Questions
regarding frequently prescribed hypnotics and the reasons for their
use were multiple-choice with no rank order. The questionnaire sent
to participants is shown in Supplementary Table 1.

2.3. Details of hypnotics

Supplementary Table 2 shows the details of hypnotics that
can be prescribed under insurance coverage at the time of the
study. Japanese physicians can prescribe all the hypnotics listed
in Supplementary Table 2 to patients with insomnia, regardless
of whether they are board-certified specialists. BZ was launched
between 1967 and 1999, NBZ between 1989 and 2012, MRA between
2010 and 2020, and ORA between 2014 and 2020. Daily drug
prices at the maximum dose were roughly less than 50 yen for
drugs marketed before 2000 except quazepam, 50-100 yen for drugs
marketed between 2000 and 2010, and more than 100 yen for drugs
marketed after 2010.

2.4. Statistical analysis

Categorical variables are expressed as numbers (%). To examine
factors associated with each frequently used drug for insomnia, a
binary logistic regression analysis was performed comparing age
group, specialty, and reasons for choosing frequently used drugs.
P-values < 0.05 (two-sided) were considered significant. All statistical
analyses were performed with SPSS Statistics 28.0 (IBM Corp.,
Armonk, NY, USA).

2.5. Ethics

The Ethics Committee of St. Lukes International University
(2021-604) approved this study. Informed consent was obtained from
the participants in written or electronic form before answering the
questionnaire. The study was conducted in accordance with the
Declaration of Helsinki.

3. Results

In this survey, the response rate from JPCA, AJHA, and JAPC and
the overall response rate was 4.73% (251/5,306), 6.62% (168/2,537),
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TABLE 1 Characteristics of the subjects.

Cem T umver

N 962 (100%)
Age group

20s 12 (1.2%)
30s 85 (8.8%)
40s 180 (18.7%)
50s 272 (28.3%)
60s 284 (29.5%)
70s 109 (11.3%)
80s or more 18 (1.9%)

Affiliated organizations

JPCA 251 (26.1%)
AJHA 168 (17.5%)
JAPC 543 (56.4%)
Specialty

Non-psychiatry 390 (40.5%)

Psychiatry 572 (59.5%)

Categorical variables are expressed as numbers (%). AJHA, All Japan Hospital Association;
JAPC, Japanese Association of Neuro-Psychiatric Clinics; JPCA, Japanese Primary
Care Association.

32.1% (543/1,690), and 10.1% (962/9,533), respectively. Table 1
shows the characteristics of the subjects in this study. Most subjects
were middle-aged or older, with 29.5% in their 60s, 28.3% in their
50s, and 18.7% in their 40s. On the other hand, a small number of
subjects were young adults, with 8.8% in their 30s and 1.2% in their
20s. Among 962 subjects, 26.1% belonged to JPCA, 17.5% to AJHA,
and 56.4% to JAPC. For the medical specialty of the subjects, 40.5%
specialized in non-psychiatry and 59.5% in psychiatry.

Figure 1 shows the results of the survey. Regarding frequently
prescribed hypnotics, 84.3% of subjects frequently prescribed ORA,
75.4% of subjects frequently prescribed NBZ, 57.1% of subjects
frequently prescribed MRA, and 54.3% of subjects frequently
prescribed BZ. Regarding the reason for selecting medications
often used for insomnia: 76.2% of subjects answered safety, 62.3%
familiarity, 48.1% efficacy, 40.7% appropriate duration of action, 8.0%
drug price, and 5.7% recommendation.

Table 2 shows the results of the logistic regression analysis
examining factors associated with the frequent prescribing of each
hypnotic. Compared to non-frequent BZ prescribers, frequent BZ
prescribers were associated with psychiatrist (odds ratio [OR]:
2.67, 95% confidence interval [CI]: 1.83-3.90, <0.001), considering
important for efficacy (odds ratio: 4.19, 95% CI: 2.91-6.04, p < 0.001),
appropriate duration of action (OR: 2.26, 95% CI. 1.56-3.27,
p < 0.001), familiarity (OR: 3.74, 95% CI: 2.65-5.29, p < 0.001),
drug price (OR: 3.87, 95% CI: 1.91-7.82), and considering not
important for efficacy (OR: 0.25, 95% CI: 0.16-0.39, p < 0.001)
when selecting medications for insomnia. Compared to non-frequent
NBZ prescribers, frequent NBZ prescribers were associated with
psychiatrist (OR: 2.43, 95% CI: 1.62-3.67, p < 0.001), considered
important for efficacy (odds ratio: 4.19, 95% CI: 2.91-6.04, p < 0.001),
appropriate duration of action (OR: 4.93, 95% CI: 3.11-7.82,
p < 0.001), and familiarity (OR: 2.29, 95% CI: 1.63-3.22, p < 0.001),
but not associated with safety, recommended, and drug price when
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selecting medications for insomnia. Compared to non-frequent MRA
prescribers, frequent MRA prescribers were associated with non-
psychiatrist (OR: 0.43, 95% CI: 0.31-0.59, p < 0.001), considering the
appropriate duration of action important (OR: 2.19, 95% CI: 1.58-
3.03, p < 0.001), safety (OR: 2.48, 95% CI: 1.77-3.46, p < 0.001), and
familiarity (OR: 1.35, 1.00-1.82, p = 0.047), but not associated with
age group, efficacy, and recommended when selecting medications
for insomnia. Compared to non-frequent ORA prescribers, frequent
ORA prescribers were associated with being a psychiatrist (OR: 2.823,
95% CI: 1.83-4.35, p < 0.001), considered important for efficacy
(OR: 1.602, 95% CI: 1.01-2.54, p = 0.044), safety (OR: 4.52, 95% CI:
2.99-6.84, p < 0.001), and considering not important for drug price
(OR: 0.39, 95% CI: 0.21-0.73, P = 0.003) but not associated with
age group, efficacy, appropriate duration of action, familiarity, and
recommended when selecting medications for insomnia.

4. Discussion

This is the first study to examine attitudes toward choice
regarding medication for insomnia, including novel hypnotics such
as MRA and ORA. The most frequently used medicines for insomnia
were ORA, followed by MRA, NBZ, and BZ. Additionally, this study
found that frequent ORA prescribers were more concerned with
efficacy and safety, frequent MRA prescribers were more concerned
with safety, frequent NBZ prescribers were more concerned with
effectiveness, and frequent BZ prescribers were more concerned with
efficacy but less concerned with safety.

Orexin receptor antagonists was the hypnotic with the highest
percentage of frequent prescribers, and frequent ORA prescribers
believe ORA is efficacious and safe but expensive. In a study using
a large Japanese claims database, 0.4% were prescribed ORA as the
first hypnotic drug for insomnia between January 2012 and December
2016 (5). Although this study did not examine prescription frequency
by class of hypnotics, this study suggests that ORA prescriptions have
expanded rapidly over the past several years in treating insomnia. An
American AASM Clinical Practice Guideline weakly recommended
suvorexant for sleep maintenance insomnia based on the quality of
evidence, the balance of benefits and harms, and patient values and
preferences (7). In addition, a recent network meta-analysis (NMA)
reported that both suvorexant and lemborexant were significantly
superior in efficacy and had no difference in safety compared to
placebo and concluded that lemborexant is one of the drugs with a
favorable profile (13).

Interestingly, this study was performed before this NMA was
published, yet the results were consistent in efficacy and safety.
Regarding drug price, this study shows that frequent ORA prescribers
were less concerned with drug price. The result is understandable
because the highest drug price for hypnotics was that of lemborexant,
followed by suvorexant at the time of this study. Although
ORA drug prices are indeed high, a previous study conducted
in Japan showed that lemborexant was superior to zolpidem in
terms of cost-effectiveness (14). Therefore, many physicians may
prescribe ORAs frequently because of their efficacy and safety
despite the high cost of ORA. This study found that frequent
ORA prescribers were likely to be psychiatrists rather than non-
psychiatrists. Insomnia is a common comorbidity in patients with
psychiatric disorders (10) and a factor that anticipates suicide-
related events in patients with psychiatric disorders (15, 16). In
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Results of the survey. (A) Medications frequently used for insomnia. (B) Reasons for selecting medications frequently used for insomnia. Values are
expressed as a percent. BZ, benzodiazepine; NBZ, non-benzodiazepine; MRA, melatonin receptor agonist; OR, odds ratio; ORA, orexin receptor

antagonist.

addition, patients with psychiatric disorders are associated with
long-term use of benzodiazepine receptor agonists (BzRA) (17,
18) and are thus considered a high-risk group for BzRA side
effects. For these reasons, psychiatrists look for effectiveness and
safety in hypnotics.

Non-benzodiazepine was the hypnotic with the second-highest
percentage of frequent prescribers. Frequently, NBZ prescribers
believe NBZ is efficacious, has an appropriate duration of action, and
is familiar but do not believe it is safe. In a 2005 survey conducted
at West Lincolnshire Primary Care Trust in the United Kingdom,
which examined GPs’ attitudes toward prescribing BZ and NBZ, GPs
believed that NBZ was more effective and safer compared to BZ in
treating insomnia (12). However, when the study was conducted,
novel hypnotics such as MRAs and ORAs without dependency
concerns had not been developed (2-4). A recent NMA reported
that eszopiclone, zopiclone, and zolpidem were more effective but
had more side effects compared with a placebo in terms of treating
insomnia (13). This NMA also reported that although no significant
difference was noted in dropout due to adverse events between
the eszopiclone and placebo groups, zolpidem and zopiclone had
significantly more dropouts due to adverse events than placebo
(13). Furthermore, previous studies have reported that NBZ was
associated with side effects such as increased risk of falls (19, 20),
balance dysfunction (21, 22), and increased risk of road traffic
crashes, as noted with BZ (19, 22, 23). In addition, a study in Israel
reported that NBZ was associated with an increased risk of long-
term use of hypnotics compared with BZ (24). With the advent of
novel hypnotics with fewer side effects and with an accumulation
of research on the side effects of NBZ, physicians prescribing
hypnotics probably no longer believe that NBZ is safe. Frequent
NBZ prescribers were more concerned with familiarity than non-
frequent NBZ prescribers, probably because NBZ is the second oldest
hypnotic after BZ.

Melatonin receptor agonists was the hypnotic with a third of the
percentage of frequent prescribers, and frequent MRA prescribers
believed MRA to be safe, with an appropriate duration of action,
and familiar, but did not believe it efficacious. Given that the
safety of MRA has been confirmed by various studies (2,
25), it can be inferred that MRAs are often prescribed by safety-
conscious physicians. In fact, this study showed that frequent MRA
prescribers were more common among non-psychiatrists, probably
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because non-psychiatrist insomniacs are more likely to have physical
comorbidity than psychiatrist insomniacs. Regarding efficacy, a 2017
meta-analysis reported that ramelteon reduced sleep latency by 9 min
compared to placebo (7), but a recent NMA reported that ramelteon
did not differ in efficacy from placebo and concluded that ramelteon
showed no material benefit for insomnia (13). This lack of robustness
of the effect of ramelteon on insomnia may have led to the results
of this study. Frequent MRA prescribers believe that MRA has an
appropriate duration of action terms of duration of action. Unlike
BZ and NBZ, few drugs are classified as MRAs, only ramelteon
for insomnia in adults and melatonin for insomnia in children.
Nevertheless, one possible reason the duration of action of MRAs
was considered adequate may be that ramelteon has no hangover
effect (2).

Benzodiazepine was the hypnotic with the lowest percentage of
frequent prescribers. Frequently BZ prescribers believe BZ to be
unsafe but think it is practical, with an appropriate duration of action,
familiarity, and inexpensive. These findings are understandable given
that BZ is more effective but less safe than placebo (13), an old
and familiar drug, inexpensive drug, and available in various action
drugs. Interestingly, approximately half of the physicians prescribe
BZ frequently, although they realize the safety issues associated
with BZ. Although this is only speculation because this study did
not examine pharmacotherapy strategies for insomnia, for patients
whose insomnia did not remit with hypnotics other than BZ, BZ
may often be changed from or added to the hypnotics. A recent
NMA reported that in a head-to-head comparison, short-acting BZ
was more effective than lemborexant, suvorexant, and ramelteon in
short-term treatment (13).

This study showed that frequent BZ and NBZ prescribers were
more concerned with efficacy but not safety. It is not possible to
conclude from this survey whether frequent prescribers of these drugs
are using them because they do not value safety or whether they
were compelled to prescribe them frequently out of necessity, with
an understanding of safety issues and an expectation of efficacy.
This conclusion is only speculation, but given the repeated warnings
about the safety of BZ and NBZ (26), physicians may prescribe BZ
and NBZ frequently because insomnia has not improved with other
safety hypnotics.

This study has some limitations. First, the survey had a low
response rate, especially from JPCA and AJHA, whose members
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are predominantly non-psychiatrists and were surveyed via e-mail.
In addition to the low overall response rate, the difference in the
response rates between psychiatrists and non-psychiatrists might
have affected the results of this study. Second, this study did
not examine individual hypnotics frequently used by clinicians.
The study results may contain heterogeneity, given that hypnotics
classified in the same class may differ in their effects, side
effects, and duration of action. Third, because this study used a
multiple-choice method of surveying frequently used hypnotics,
it was impossible to directly link the factors that the subjects
considered important when selecting a hypnotic different from
the formula often prescribed. Some subjects may have frequently
been prescribed one class of hypnotics for effectiveness and
frequently used another for safety. However, the results of this
study are generally consistent with the recent NMA regarding

10.3389/fpsyt.2023.1071962

efficacy and safety (13), the results regarding familiarity also
reflect the timing of the launch of each class of hypnotics in
Japan, and the results regarding drug prices reflect the prices
of hypnotics at the time of the study, the impact of the lack
of a direct link between frequently prescribed hypnotic and the
reason for their choice would not be significant. Fourth, the study
did not consider comorbidities in patients for whom hypnotics
were prescribed. The prescription of one class of hypnotic may
be affected by comorbidities. Psychiatrists may avoid prescribing
BzRA to patients with schizophrenia, mood disorders, anxiety
disorders, and alcohol use disorders since these comorbidities have
been reported to be predictors of long-term prescribing of BzZRA
(17). Further, non-psychiatrists may avoid prescribing suvorexant
to patients with antifungals and antivirals or immunocompromised

TABLE 2 Logistic regression analysis examining the factors associated with frequent prescribing of each hypnotic.

BZ (N = 522) NBZ (N = 725) MRA (N = 549) ORA (N = 811)

OR (95% CI) OR (95% CI)

OR (95% Cl) OR (95% Cl)

Age group

20s Reference Reference Reference Reference

30s 8.04 (1.15-56.26) 0.036* 14.37 (2.94-70.23) <0.001* 0.45 (0.053-3.87) 0.469 0.68 (0.072-6.42) 0.736
40s 9.37 (1.40-62.76) 0.021* 27.03 (5.67-128.82) <0.001* 0.26 (0.032-2.14) 0.211 0.32(0.037-2.81) 0.306
50s 9.20 (1.39-61.02) 0.021* 26.12 (5.55-122.82) <0.001* 0.22 (0.028-1.81) 0.160 0.29 (0.033-2.46) 0.254
60s 11.77 (1.77-78.43) 0.011* 21.65 (4.58-102.4) <0.001* 0.19 (0.023-1.54) 0.120 0.21 (0.025-1.84) 0.160
70s 27.11 (3.82-192.22) <0.001* 36.61 (7.09-188.97) <0.001* 0.22 (0.026-1.81) 0.157 0.20 (0.022-1.80) 0.150
80s and more 9.88 (1.053-92.72) 0.045% 12.55 (1.88-83.89) 0.009* 0.15 (0.014-1.49) 0.104 0.13 (0.012-1.42) 0.094
Specialty

Non-psychiatry Reference Reference Reference Reference

Psychiatry 2.67 (1.83-3.90) <0.001* 1.22 (0.84-1.80) 0.298 0.43 (0.31-0.59) <0.001* 2.82(1.83-4.35) <0.001*

Reasons for selecting medications frequently used for insomnia

Efficacy

No Reference Reference Reference Reference

Yes 4.19 (2.91-6.04) <0.001* 2.43 (1.62-3.67) <0.001* 0.73 (0.53-1.02) 0.068 1.60 (1.01-2.54) 0.044*
Appropriate duration of action

No Reference Reference Reference Reference

Yes 2.26 (1.56-3.27) <0.001* 4.93 (3.11-7.82) <0.001* 2.19 (1.58-3.03) <0.001* 1.135 (0.74-1.75) 0.568
Safety

No Reference Reference Reference Reference

Yes 0.25 (0.16-0.39) <0.001* 0.68 (0.44-1.07) 0.094 2.48 (1.77-3.46) <0.001* 4.52 (2.99-6.84) <0.001*
Familiarity

No Reference Reference Reference Reference

Yes 3.74 (2.65-5.29) <0.001* 2.29 (1.63-3.22) <0.001* 1.35(1.00-1.82) 0.047* 1.16 (0.77-1.75) 0.476
Recommended

No Reference Reference Reference Reference

Yes 0.94 (0.45-1.93) 0.860 2.21(0.98-4.99) 0.055 1.63 (0.86-3.08) 0.134 1.92 (0.76-4.83) 0.167
Drug price

No Reference Reference Reference Reference

Yes 3.87 (1.91-7.82) <0.001* 1.12 (0.55-2.28) 0.759 0.65 (0.39-1.09) 0.101 0.39 (0.21-0.73) 0.003*

Categorical variables are expressed as numbers (%). P-values with significant results (<0.05) are labeled with an asterisk. BZ, benzodiazepine; NBZ, non-benzodiazepine; MRA, melatonin receptor

agonist; OR, odds ratio; ORA, orexin receptor antagonist.
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patients because suvorexant is contraindicated in Japan with these
comorbidities. Fifth, because this study was conducted on Japanese
physicians, caution should be exercised when generalizing the
results to physicians in other countries with different healthcare
systems or environments. Japan has a universal health insurance
system, which allows citizens to easily access medical care and
receive treatment with a low financial burden. Therefore, Japanese
patients may be more accepting of new, expensive ORA than
patients in other countries. Regarding the healthcare environment,
Japan was the first country in the world in which ORA was
approved, and Japanese physicians may be more familiar with ORA
than physicians in other countries. Despite the fact that Japan
has a medical system and environment conducive to prescribing
ORA, about 3/4 of the physicians prescribed NBZ, and about
1/2 prescribed BZ frequently in this survey. This indicates the
limitations in treating insomnia with ORA alone, and these
findings may be useful to physicians in countries with different
health care systems and environments than Japan. Although
the most frequently used medications for insomnia were the
newest and most expensive ORA in this study, countries with
different healthcare systems or environments may have obtained
different results from this study. Sixth, this study lacked data on
participants’ actual prescriptions during the study period. Thus,
it was not possible to compare participants’ responses with their
actual prescriptions.

The study findings suggest that physicians were compelled to
prescribe BZ and NBZ frequently for efficacy, disregarding safety. In
the future, it is hoped that cognitive-behavioral therapy for insomnia,
which has been established to be effective and safe (27, 28), will
become more widely used and that evidence will be accumulated
regarding treatment strategies for patients who fail to respond to
novel hypnotics with a safety profile.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by the Ethics Committee of St. Luke’s International
University (2021-604). The patients/participants provided their
written informed consent to participate in this study.

Author contributions

Kle, KIn, KW, and YT: conceptualization and project
administration. YA and YT: methodology. MT: software, resources,
and visualization. MT, YA, and YT: formal analysis. YA, Kle, EK, ET,
TT, KIn, and MK: investigation. YA, Kle, EK, ET, TT, and MK: data
curation. MT and YA: writing—original draft preparation. KIn, KW,
and KM: supervision. KM and YT: funding acquisition. All authors
read and agreed to the published version of the manuscript.

Frontiers in Psychiatry

10.3389/fpsyt.2023.1071962

Funding

This research was funded by research grants from the Ministry
of Health, Labour and Welfare of Japan (grant number: 21GC1016)
and Intramural Research Grant for Neurological and Psychiatric
Disorders of NCNP (2-1).

Acknowledgments

We sincerely thank the respondents for participating in this
study. We sincerely express our gratitude to the Japanese Primary
Care Association, the All Japan Hospital Association, and the
Japanese Association of Neuro-Psychiatric Clinics.

Conflict of interest

MT has from Takeda
Pharmaceutical, Otsuka Pharmaceutical, Daiichi Sankyo Company,

received speaker’s honoraria
Sumitomo Pharma, Meiji Seika Pharma, Viatris Pharmaceuticals
Japan, MSD, Eisai, Ltd., and Yoshitomi Pharmaceutical and research
grants from Otsuka Pharmaceutical, Eisai, Shionogi, and the Japanese
Ministry of Health, Labour and Welfare (R3-21GC1016) outside the
submitted work. EK received personal fees from Eisai, MSD, Otsuka
Pharmaceutical, Kyowa Pharmaceutical Industry, Daiichi Sankyo
Company, Sumitomo Pharma, Takeda Pharmaceutical, Mitsubishi
Tanabe Pharma, Towa Pharmaceutica, Pfizer, Meiji Seika Pharma,
Eli Lilly, Janssen Pharmaceutical, UCB, Lundbeck Japan, Viatris, and
Yoshitomiyakuhin. TT received personal fees from Eisai, Kyowa
Pharmaceutical Industry, Meiji Seika Pharma, Mitsubishi Tanabe
Pharma, Mochida, MSD, Otsuka, Shionogi, Sumitomo Pharma,
Takeda Pharmaceutical, Viatris, and Yoshitomiyakuhin in the last
3 years. KI received personal fees/grant support from Eisai, Eli
Lilly, Janssen, Meiji Seika Pharma, Mitsubishi Tanabe Pharma,
Mochida, MSD, Novartis, Otsuka, Shionogi, Sumitomo Pharma, and
Yoshitomiyakuhin in the last 3 years. KW received manuscript fees
or speaker’s honoraria from Eisai, Eli Lilly, Janssen Pharmaceutical,
Kyowa Pharmaceutical, Lundbeck Japan, Meiji Seika Pharma,
Mitsubishi Tanabe Pharma, MSD, Otsuka Pharmaceutical, Pfizer,
Shionogi, Sumitomo Pharma, and Takeda Pharmaceutical, received
research/grant support from Daiichi Sankyo, Eisai, Meiji Seika
Pharma, Mitsubishi Tanabe Pharma, MSD, Otsuka Pharmaceutical,
Pfizer,
was a consultant of Boehringer Ingelheim, Daiichi Sankyo,

Sumitomo Pharma, and Takeda Pharmaceutical, and
Eisai, Eli Lilly, Janssen Pharmaceutical, Kyowa Pharmaceutical,
Lundbeck Japan, Luye Pharma, Mitsubishi Tanabe Pharma, Otsuka
Pharmaceutical, Pfizer, Sumitomo Dainippon Pharma, Taisho
Toyama Pharmaceutical, and Takeda Pharmaceutical. KM has
received speaker’s honoraria from Eisai Co., Ltd., Nobelpharma Co.,
Ltd., and MSD Inc. and research grants from the Japanese Ministry
of Health, Labour and Welfare (19GC1012, 21GC0801) outside the
submitted work. YT received a lecture sponsorship from Takeda
Pharmaceutical, Sumitomo Pharma, Otsuka Pharmaceutical, Meiji
Seika Pharma, Kyowa Pharmaceutical, Eisai, MSD, and Yoshitomi
and research funding from Otsuka Pharmaceutical, Meiji Seika
Pharma, MSD, and Eisai.

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1071962
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

Takeshima et al.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.

References

1. Soyka M. Treatment of benzodiazepine dependence. N Engl ] Med. (2017) 376:1147—
57. doi: 10.1056/NEJMral611832

2. Mayer G, Wang-Weigand S, Roth-Schechter B, Lehmann R, Staner C, Partinen
M. Efficacy and safety of 6-month nightly ramelteon administration in adults
with chronic primary insomnia. Sleep. (2009) 32:351-60. doi: 10.1093/sleep/32.
3.351

3. Michelson D, Snyder E, Paradis E, Chengan-Liu M, Snavely D, Hutzelmann J,
et al. Safety and efficacy of suvorexant during l-year treatment of insomnia with
subsequent abrupt treatment discontinuation: a phase 3 randomised, double-blind,
placebo-controlled trial. Lancet Neurol. (2014) 13:461-71. doi: 10.1016/S1474-4422(14)
70053-5

4. Kirppi M, Yardley J, Pinner K, Filippov G, Zammit G, Moline M, et al. Long-term
efficacy and tolerability of lemborexant compared with placebo in adults with insomnia
disorder: results from the phase 3 randomized clinical trial SUNRISE 2. Sleep. (2020)
43:zsaa123. doi: 10.1093/sleep/zsaal23

5.Inada K, Enomoto M, Yamato K, Mishima K. Prescribing pattern of hypnotic
medications in patients initiating treatment at Japanese hospitals: a nationwide,
retrospective, longitudinal, observational study using a claims database. Drugs Real World
Outcomes. (2021) 8:277-88. doi: 10.1007/s40801-021-00244-9

6. Lee M, Choi ], Lee ], Shin A, Oh S, Jung S, et al. Trends in prescriptions for sedative-
hypnotics among Korean adults: a nationwide prescription database study for 2011-
2015. Soc Psychiatry Psychiatr Epidemiol. (2019) 54:477-84. doi: 10.1007/s00127-018-
1615-x

7. Sateia M, Buysse D, Krystal A, Neubauer D, Heald J. Clinical practice guideline
for the pharmacologic treatment of chronic insomnia in adults: an American Academy
of Sleep Medicine clinical practice guideline. J Clin Sleep Med. (2017) 13:307-49. doi:
10.5664/jcsm.6470

8. Wilt T, MacDonald R, Brasure M, Olson C, Carlyle M, Fuchs E, et al. Pharmacologic
treatment of insomnia disorder: an evidence report for a clinical practice guideline by the
American College of Physicians. Ann Intern Med. (2016) 165:103-12. doi: 10.7326/M15-
1781

9. ChoiH, Youn S, Um Y, Kim T, Ju G, Lee H, et al. Korean clinical practice guideline for
the diagnosis and treatment of insomnia in adults. Psychiatry Investig. (2020) 17:1048-59.
doi: 10.30773/pi.2020.0146

10. Wilson S, Anderson K, Baldwin D, Dijk D, Espie A, Espie C, et al. British Association
for Psychopharmacology consensus statement on evidence-based treatment of insomnia,
parasomnias and circadian rhythm disorders: an update. J Psychopharmacol. (2019)
33:923-47. doi: 10.1177/0269881119855343

11. Excellence Nifc. Guidance on the Use of Zaleplon, Zolpidem and Zopiclone for
the Short-Term Management of Insomnia. (2004). Available online at: https://www.
nice.org.uk/guidance/ta77/resources/guidance- on- the-use- of-zaleplon-zolpidem-and-
zopiclone-for- the- shortterm- management- of-insomnia- pdf- 2294763557317  (accessed
January 3, 2023).

12. Siriwardena A, Qureshi Z, Gibson S, Collier S, Latham M. GPs attitudes to
benzodiazepine and “Z-drug prescribing: a barrier to implementation of evidence and
guidance on hypnotics. Br ] Gen Pract. (2006) 56:964-7.

13. De Crescenzo E D’Ald G, Ostinelli E, Ciabattini M, Di Franco V, Watanabe N,
et al. Comparative effects of pharmacological interventions for the acute and long-
term management of insomnia disorder in adults: a systematic review and network
meta-analysis. Lancet. (2022) 400:170-84. doi: 10.1016/50140-6736(22)00878-9

Frontiers in Psychiatry

07

10.3389/fpsyt.2023.1071962

Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by the
publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1071962/
full#supplementary- material

14. Ikeda S, Azuma M, Fujimoto K, Shibahara H, Inoue S, Moline M, et al. Cost-
effectiveness analysis of lemborexant for treating insomnia in Japan: a model-based
projection, incorporating the risk of falls, motor vehicle collisions, and workplace
accidents. Psychol Med. (2022) 52:2822-34. doi: 10.1017/50033291722000356

15.Li S, Lam S, Yu M, Zhang ], Wing Y. Nocturnal sleep disturbances as a predictor
of suicide attempts among psychiatric outpatients: a clinical, epidemiologic, prospective
study. J Clin Psychiatry. (2010) 71:1440-6. doi: 10.4088/JCP.09m05661gry

16. Wang X, Cheng S, Xu H. Systematic review and meta-analysis of the relationship
between sleep disorders and suicidal behaviour in patients with depression. BMC
Psychiatry. (2019) 19:303. doi: 10.1186/s12888-019-2302-5

17. Takeshima N, Ogawa Y, Hayasaka Y, Furukawa T. Continuation and discontinuation
of benzodiazepine prescriptions: A cohort study based on a large claims database in Japan.
Psychiatry Res. (2016) 237:201-7. doi: 10.1016/j.psychres.2016.01.040

18. Takano A, Ono S, Yamana H, Matsui H, Matsumoto T, Yasunaga H, et al. Factors
associated with long-term prescription of benzodiazepine: a retrospective cohort study
using a health insurance database in Japan. BMJ Open. (2019) 9:€029641. doi: 10.1136/
bmjopen-2019-029641

19. Yu N, Chen P, Tsai H, Huang C, Chiu Y, Tsay W, et al. Association of benzodiazepine
and Z-drug use with the risk of hospitalisation for fall-related injuries among older
people: a nationwide nested case—control study in Taiwan. BMC Geriatr. (2017) 17:140.
doi: 10.1186/s12877-017-0530-4

20. Amari D, Juday T, Frech F, Wang W, Wu Z, Atkins N, et al. Falls, healthcare
resources and costs in older adults with insomnia treated with zolpidem, trazodone, or
benzodiazepines. BMC Geriatr. (2022) 22:484. doi: 10.1186/s12877-022-03165-6

21. Tavares G, Kelmann G, Tustumi E, Tundisi C, Silveira B, Barbosa B, et al. Cognitive
and balance dysfunctions due to the use of zolpidem in the elderly: a systematic review.
Dement Neuropsychol. (2021) 15:396-404. doi: 10.1590/1980-57642021dn15-030013

22. Mets M, Volkerts E, Olivier B, Verster J. Effect of hypnotic drugs on body balance
and standing steadiness. Sleep Med Rev. (2010) 14:259-67. doi: 10.1016/j.smrv.2009.10.
008

23. Olesen A, Madsen T, Lahrmann H, Nielsen J. Use of psychotropic medication and
risk of road traffic crashes: a registry-based case—control study in Denmark, 1996-2018.
Psychopharmacology. (2022) 239:2537-46. doi: 10.1007/500213-022-06146-0

24. Schonmann Y, Goren O, Bareket R, Comaneshter D, Cohen A, Vinker S. Chronic
hypnotic use at 10 years—does the brand matter? Eur J Clin Pharmacol. (2018) 74:1623—
31. doi: 10.1007/s00228-018-2531-4

25. Uchiyama M, Hamamura M, Kuwano T, Nagata H, Hashimoto T, Ogawa A, et al.
Long-term safety and efficacy of ramelteon in Japanese patients with chronic insomnia.
Sleep Med. (2011) 12:127-33. doi: 10.1016/j.sleep.2010.10.006

26. Pharmaceuticals and Medical Devices Agency. Dependence associated with
benzodiazepine Receptor agonists. PMDA Alert for Proper Use of Drugs. (2017). Available
online at: https://www.pmda.go.jp/files/000217228.pdf (accessed January 3, 2023).

27. Van Straten A, Van Der Zweerde T, Kleiboer A, Cuijpers P, Morin C, Lancee J.
Cognitive and behavioral therapies in the treatment of insomnia: a meta-analysis. Sleep
Med Rev. (2018) 38:3-16. doi: 10.1016/j.smrv.2017.02.001

28. Edinger J, Arnedt J, Bertisch S, Carney C, Harrington J, Lichstein K, et al. Behavioral
and psychological treatments for chronic insomnia disorder in adults: an American
Academy of Sleep Medicine clinical practice guideline. J Clin Sleep Med. (2021) 17:255-62.
doi: 10.5664/jcsm.8986

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1071962
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1071962/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1071962/full#supplementary-material
https://doi.org/10.1056/NEJMra1611832
https://doi.org/10.1093/sleep/32.3.351
https://doi.org/10.1093/sleep/32.3.351
https://doi.org/10.1016/S1474-4422(14)70053-5
https://doi.org/10.1016/S1474-4422(14)70053-5
https://doi.org/10.1093/sleep/zsaa123
https://doi.org/10.1007/s40801-021-00244-9
https://doi.org/10.1007/s00127-018-1615-x
https://doi.org/10.1007/s00127-018-1615-x
https://doi.org/10.5664/jcsm.6470
https://doi.org/10.5664/jcsm.6470
https://doi.org/10.7326/M15-1781
https://doi.org/10.7326/M15-1781
https://doi.org/10.30773/pi.2020.0146
https://doi.org/10.1177/0269881119855343
https://www.nice.org.uk/guidance/ta77/resources/guidance-on-the-use-of-zaleplon-zolpidem-and-zopiclone-for-the-shortterm-management-of-insomnia-pdf-2294763557317
https://www.nice.org.uk/guidance/ta77/resources/guidance-on-the-use-of-zaleplon-zolpidem-and-zopiclone-for-the-shortterm-management-of-insomnia-pdf-2294763557317
https://www.nice.org.uk/guidance/ta77/resources/guidance-on-the-use-of-zaleplon-zolpidem-and-zopiclone-for-the-shortterm-management-of-insomnia-pdf-2294763557317
https://doi.org/10.1016/S0140-6736(22)00878-9
https://doi.org/10.1017/S0033291722000356
https://doi.org/10.4088/JCP.09m05661gry
https://doi.org/10.1186/s12888-019-2302-5
https://doi.org/10.1016/j.psychres.2016.01.040
https://doi.org/10.1136/bmjopen-2019-029641
https://doi.org/10.1136/bmjopen-2019-029641
https://doi.org/10.1186/s12877-017-0530-4
https://doi.org/10.1186/s12877-022-03165-6
https://doi.org/10.1590/1980-57642021dn15-030013
https://doi.org/10.1016/j.smrv.2009.10.008
https://doi.org/10.1016/j.smrv.2009.10.008
https://doi.org/10.1007/s00213-022-06146-0
https://doi.org/10.1007/s00228-018-2531-4
https://doi.org/10.1016/j.sleep.2010.10.006
https://www.pmda.go.jp/files/000217228.pdf
https://doi.org/10.1016/j.smrv.2017.02.001
https://doi.org/10.5664/jcsm.8986
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

	Physicians' attitudes toward hypnotics for insomnia: A questionnaire-based study
	1. Introduction
	2. Materials and methods
	2.1. Study design and participants
	2.2. Survey items
	2.3. Details of hypnotics
	2.4. Statistical analysis
	2.5. Ethics

	3. Results
	4. Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


