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Abstract Objective To explore the preferences of medical practitioners concerning various
medications and other remedies to manage insomnia, and to ascertain whether these
preferences are associated with their respective medical specialties.
Materials and Methods Employing the snowball sampling technique, we adminis-
tered two versions of a questionnaire to an international group of medical profes-
sionals, including trainees and specialists from diverse medical backgrounds.
Results Zopiclone, zolpidem, and mirtazapine were evaluated as the most effective
treatments for insomnia, while physicians would typically avoid using other tricyclic
antidepressants, dual orexin receptor antagonists, and tryptophan for insomnia
treatment. Noteworthy statistical correlations between physicians’ specialty and
preferred drug therapy, were observed in three out of five cases: 1) first-line drug
treatment for short-term intervention against insomnia; (2) second-line treatment for
long-term intervention; and 3) cases involving the elderly.
Discussion Psychiatrists demonstrated a greater preference for antipsychotics and
antidepressants for the treatment of insomnia compared with other physicians.
Conversely, other medical professionals exhibited a preference for benzodiazepines
and Z-drugs (zopiclone and zolpidem). Although Z-drugs were evaluated as the most
effective in the treatment of insomnia, in the clinical practice, physicians administer or
would administer antidepressant or antipsychotic drugs more often (mirtazapine and
quetiapine respectively). Regarding Dual Orexin Receptor Antagonists (DORAs), the
high prevalence of “Do not know/No opinion” answers implies that our sample was not
familiar with this innovative treatment.
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Introduction

Approximately 1 in 3 people each year complain of insomnia
symptoms.1 According to one study,2 in 74% of these cases,
the patients report insomnia for at least 1 year,with themost
vulnerable groups being women, the elderly, and people
with a history of chronic insomnia.

A recent survey3 found that insomnia affects around 30%
of the population of the United States, and 5 to 15% of these
individuals experience chronic insomnia. In Greece, the
percentage of insomnia in the general population has been
estimated at around 25%,4 while a more recent survey5 on
middle-aged people showed that this percentage amounts to
18.3% and, among the elderly population, another study6 has
reported that the percentages range from 39.2 to 45%.

Every year, insomnia leads to approximately 5.5 million
people visiting a physician,7 and their request is usually
expressed through complaints of difficulties starting and
maintaining sleep, waking up early in the morning or during
the night or simply low-quality sleep, that does not provide
rest.8

According to the European Sleep Research Society’s Euro-
pean guideline for the diagnosis and treatment of insomnia,9

whose target audience includes all clinicians involved in the
management of this condition, the diagnostic procedure for
insomnia and its comorbidities should include a clinical
interview consisting of the current sleep history, which
specifically includes sleep habits such as sleep/wake sched-
ules, bedtime routine, sleep environment, nocturnal behav-
ior, and work schedules. It is also important to obtain a brief
social and medical history to identify any predisposing
factors, such as factors that cause an acute episode of
insomnia and those that lead to the maintenance of the
problem, when the condition becomes chronic.8 The assess-
ment can be performed through self-report methods, such as
sleep diaries and questionnaires, and electronic devices such
as actigraphy, a device worn on the wrist that records
movements during sleep, as well as other personal monitor-
ing devices whose results have, however, often been accused
of being misleading and inaccurate.10

Nevertheless, in case of suspicion of the existence of other
sleep disorders due to a physical problem, medical tests are
strongly recommended, specifically polysomnography, as it
is the most reliable method of assessing and identifying
insomnia.9

Regarding the therapeutic approach, cognitive-behavioral
therapy (CBT) is proposed as the first choice, with strong
effectiveness for all ages and, if not available or ineffective,
pharmacological interventions are applied, with benzodiaze-
pines, benzodiazepine receptor agonists, and some antide-
pressants being indicated for short-term treatments (shorter
than 4 weeks), while antihistamines, antipsychotics, melato-
nin, phytotherapeutics, and complementary or alternative
treatments (such as light therapy, homeopathy, and acupunc-
ture) are contraindicated due to insufficient reliability.9

Antagonists (daridorexant; used for up to 3 months) and
prolonged-release melatonin (used for up to 3months in
patients �55years) were added to the updated European

Insomnia Guideline,11 while fast-release melatonin contin-
ues to be contraindicated. The joint statement of five Italian
scientific societies12 also agrees with these guidelines, with
the addition of Z-drugs (zopiclone and zolpidem), and the
strict labeling for short-term use of pharmaceutical inter-
ventions (shorter than 4 weeks).

In a report13 aiming to create a clinical practice guideline
after 35 randomized controlled trials (RCTs) of pharmaceu-
tical substances, the American College of Physicians sug-
gested the use of eszopiclone, zolpidem, and suvorexant,
while benzodiazepines, antidepressants, and melatonin did
not appear to be effective options and showed increased risks
for the development of dementia as well as injuries. After 1-
year, the American Academy of Sleep Medicine recom-
mended, in the Clinical Practice Guideline for the Pharmaco-
logic Treatment of Chronic Insomnia in Adults,14 the use of
the following drugs: suvorexant, eszopiclone, zaleplon, zol-
pidem, triazolam, temazepam, ramelteon, and doxepin; and
they did not recommend the use of the following drugs:
trazodone, tiagabine, diphenhydramine, melatonin, trypto-
phan, and valerian.

A more recent meta-analysis of 64 systematic reviews on
the effectiveness of pharmacotherapies for insomnia15 found
that zolpidem, suvorexant, doxepin, and melatonin were
systematically effective, while temazepam, triazolam, zopi-
clone and trazodone were sometimes effective for treatments
shorter than 16 weeks. Numerous studies conducted during
the last decade have focused on determining the preferred
pharmaceutical intervention among medical practitioners to
manage insomnia, including benzodiazepines, Z-drugs, anti-
depressants, antihistamines, antipsychotic agents, orexin re-
ceptor agonists (ORAs), and melatonin receptor agonists
(MRAs).Not all studies, however, cometothesameconclusion,
and suggestions and opinions on the effectiveness of drugs for
the treatment of insomnia differ due to the absence of a
commonly-accepted framework.

Benzodiazepines and Z-drugs have been used systemati-
cally for insomnia treatment as they bind to the receptor
complex of neurotransmitter gamma-amino butyric acid
(GABA), causing anxiety reduction, sleepiness, and muscle
relaxation, although each substance targets a different re-
ceptor subset.16 A meta-analysis of 105 RCTs in adults using
benzodiazepines and Z-drugs17 showed that the two classes
of drugs had similar effect sizes in improving both objective
and perceived sleep quality, and that Z-drugs were safer
compared with benzodiazepines, for they caused fewer side
effects. Furthermore, a meta-analysis of 24 studies on the
effectiveness of benzodiazepines and Z-drugs in people older
than 60 years of age18 showed that benzodiazepines were
more effective in reducing the number of awakenings and
increasing total sleep time, although they caused more
cognitive side effects. It has also been observed that both
benzodiazepines and Z-drugs increase the risk of falling in
the elderly, although Z-drugs carry a lower risk of depen-
dence andmemory loss.19 A cross-sectional study conducted
in France20 has shown that physicians prefer benzodiaze-
pines and Z-drugs for the treatment of insomnia. It is also
noteworthy that Z-drugs have been prescribed to 1% of the
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Greek general population at least once over the course of a
year.21 Some professionals seem to prefer Z-drugs over
benzodiazepines and other drug treatments.22 Meanwhile,
some studies suggest that other drug treatments are pre-
ferred over benzodiazepines,23,24 while others mention a
reluctance toward both benzodiazepines and Z-drugs.25

At the same time, several studies endorse the advanta-
geous effects of specific antidepressant drugs for individuals
suffering from insomnia. The reasons that have led to the use
of antidepressants for the treatment of insomnia were their
previous use in the treatment of chronic pain, which results
in the reduction of pain-related sleep disturbances, the
improvement of sleep problems in patients suffering from
depression, and the absence of a specific time limit on their
use, making them a promising solution for the long-term
treatment of disorders such as chronic insomnia.26 These
dative tricyclic antidepressants (TCAs), mirtazapine, mian-
serin, and antagonists targeting serotonergic 5-HT2 recep-
tors (such as trazodone and nefazodone), demonstrate sleep-
improving properties.27

The clinical practice of the past decade (2003–2015) has
shown that both TCAs – especially amitriptyline – and other
antidepressants (particularly trazodone) are commonly used
off-label for the treatment of insomnia.27,28 Indeed, in an
online survey using a case vignette, 80% of the respondents,
who were clinicians, preferred the off-label use of sedative
antidepressants such as trazodone and other medications not
approved by the United States Food and Drug Administration
(FDA), such as melatonin, for the treatment of insomnia.25

A recent meta-analysis29 on the effects of antidepressants
on insomnia treatment found that the drugs significantly
improved total sleep duration compared with placebo, the
dropout rate was low, but significant side effects were
observed, mainly next-day somnolence. Furthermore, a
meta-analysis of 31 studies30 compared the efficacy of
benzodiazepines, Z-drugs, and antidepressants, concluding
that benzodiazepines showed the highest efficacy, followed
by Z-drugs and, finally, antidepressants. It is also worth
mentioning that the off-label use of antipsychotics has
been pursued as a therapeutic approach tomanage insomnia
as well.31,32 A meta-analysis of 21 clinical trials33 confirmed
the effectiveness of quetiapine in increasing sleep duration,
especially in cases of comorbid insomnia with other disor-
ders, but the side effects were frequent and severe to such an
extent that they led patients to abandon the treatment.

Furthermore, a case study34 examining a patient with
persistent and chronic insomnia demonstrated that with a
progressive increase in quetiapine dosage due to the decline
of its effect over time, the treatment of the disorder was
effective and without serious side effects. This finding
implies that quetiapine shows great potential as an alterna-
tive in selected cases of treatment-resistant insomnia.34

It should be mentioned that prescriptions of ORAs and
MRAs have increased over time.35 Orexin is a neuropeptide
that plays a crucial role in themaintenance of arousal through
the continuous stimulation of wake-promoting brain centers,
meaning that antagonists to the orexin receptors could reduce
wakefulness, thus helping to treat insomnia.36,37

A meta-analysis38 has demonstrated that Dual Orexin
Receptor Antagonists (DORAs), at appropriate dosages, exhibit
both efficacy and safety in the treatment of insomnia. For
instance, suvorexant 20mg, filorexant 5mg, and lemborexant
10mgwerepointedout for their beneficial outcomes.38 In fact,
experts in the field of insomnia acknowledge the positive
effects of both lemborexant and suvorexant as the first-line
treatment for insomnia.39 A systematic review and network
meta-analysis concur that lemborexant exhibits the most
favorable profile concerning efficacy, acceptability, and toler-
ability, both in the context of the short and long-term treat-
ments for insomnia, despite the fact that its safety data were
still inconclusive.40

Overall, melatonin did not show significant benefits40 and
further support from scientific evidence is required to prove
its effectiveness in primary insomnia, while it appears to
exhibit some efficacy in the context of secondary insomnia.41

A meta-analysis of 24 RCTs42 confirmed the inefficacy of
melatonin for the treatment of insomnia, but another meta-
analysis of 22 studies43 concluded that melatonin, to a lesser
extent, and ramelteon, to a greater extent, are effective for
the treatment of insomnia. Finally, melatonin is milder
compared with other drugs, and it seems appropriate for
children and adolescents, as it reduces their insomnia with-
out significant side effects.44

In light of these considerations, a survey to explore
physicians’ preferences regarding the treatment of insomnia
in different real clinical practice scenarios was conducted.
The present study specifically aims to highlight the differ-
ences in the prescription of medications for the treatment of
insomnia among psychiatrists and non-psychiatrists, as well
as to look for possible explanations behind these differences.
To our knowledge, the present is thefirst study to explore the
association between drug preference and medical specialty.
The knowledge of previously unrevealed pharmacological
patterns among medical professionals concerning insomnia
treatment can be used to enhance physicians’ education
regarding pharmaceutical substances and to establish proper
pharmaceutical practices in the future regarding insomnia
treatment.

Materials and Methods

Participants
In the present cross-sectional study, the snowball sampling
techniquewas employed in data collection. This process took
approximately 45 days to complete. The questionnaires were
initially administered to local National Health Service hos-
pitals and health centers in Greece. The questionnaires were
also dispatched to randomly chosen medical professionals
from publicly-available databases and other online sources,
and were also promoted on relevant, medicine-orientated
social media platforms. At the same time, medical profes-
sionals practicing in other countries, with some level of
acquaintance with the authors of the current study, were
invited to complete the questionnaire. No email addresses or
personal data were obtained in any case. The final sample
consisted of 149 participants who filled out the survey,
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encompassing trainee or qualified psychiatrists, general
practitioners, surgeons, and physicians in amedical specialty
or other medical fields.

The survey obtained official approval from the Committee
for Bioethics and Ethics of the School of Medicine at Aristotle
University of Thessaloniki (under identification number
43/2023). Prior to the commencement of the study, informed
consent was obtained from all participants, and we ensured
that they were provided with comprehensive and pertinent
information regarding the purpose and objectives of the
research.

Measures
The survey included:

a) sociodemographic and occupational characteristics of the
respondents (such as, gender, country of practice, spe-
cialty, years of active clinical experience, whether they
had practiced medicine in the previous year, their main
working environment, and their familiarity with sleep
disturbances);

b) physicians’ perceptions of the therapeutic efficacy in treat-
ing insomnia of various pharmacological interventions
using a 5-point Likert scale (0¼ insufficient; 5¼ very suffi-
cient) plus the option “Do not know/No opinion”;

c) physicians’ initial and secondary drug choice for the
short- and long-term treatments of insomnia for adult
and elderly patients; and

d) whether clinicians would avoid certain drugs and the
reasons for doing so.

Statistical Analysis
A descriptive analysis was initially conducted to summarize
the characteristics of the study participants using percen-
tages for the categorical variables and mean and standard
deviation (SD) values for the continuous variables and
counts. Similarly, we also analyzed the clinicians’ opinion
regarding the efficacy of various drugs to treat insomnia,
whichwas themain outcome of interest in the present study,
as well as their preferences in different patient scenarios: 1)
their first-line drug preference for short-term insomnia
treatment; 2) their second-line drug preference for short-
term insomnia treatment; 3) their first-line drug preference
for long-term insomnia treatment; 4) their second-line drug
preference for long-term insomnia treatment; and 5) their
drug preferences when treating elderly patients with
insomnia.

The original 5-point Likert scale was converted to a 3-
point scale, retaining the “Do not know/No opinion” option.
To ensure statistical precision in the assessment of the mean
and SD values, the “Do not know/No opinion” answers were
excluded and treated as “Missing Value” in the IBM SPSS
Statistics forWindows (IBMCorp., Armonk, NY, Unted States)
software, version 29.0.2.0. This methodological approach
may result in weaker correlations among the variables.45

However, correlations were not a primary concern, as the
focus was on each drug independently, and the mean and SD
values were presented in a descending order.

Next, an attempt was made to link the participants’
specialtieswith thefirst- and second-line drugs for the short-
and long-term treatments of insomnia. The pharmaceutical
interventions were clinically grouped as follows: 1) benzo-
diazepines/ Z-drugs; 2) antidepressants; 3) mild approaches
(antihistamines, melatonin, 5-HTP, herbs)/other (referral to
specialist, no opinion); 4) antipsychotics; and 5) DORAs. The
medical specialties were also merged as psychiatrists and
non-psychiatrists. All specialties are presented in detail in
►Supplementary Table S1 (online only). All statistical anal-
yses were performed using the Microsoft Excel (Microsoft
Corp., Redmond, WA, United States) and the IBM SPSS
Statistics for Windows software.

Results

Sociodemographic Variables of the Respondents
A total of 149 (58.4% male and 41.6% female) respondents
completed the current study). The samplewas predominant-
ly composed of medical professionals practicing in Greece
(69.8%), and the rest were from abroad. Half of the sample
(50.3%) consisted of trainee or qualified psychiatrists, where-
as the other half, of non-psychiatrists. Practically all of the
participants (95.3%) were active, and most had more than
10 years of active clinical practice (57.7%). The percentages of
participants who reported being fully familiar with sleep
disorders and who indicated they did not have patients with
sleep disturbances within their practice were small, of 4.7
and 2% respectively. Most of the participants (38.9%) had a
small number of insomniac patients (1 to 25%), and most
(46.3%) also reported the National Health Service Hospital
(publicly funded hospital) as their main work environment.
Additional information can be found in ►Supplementary

Table S1 (online only).

Physician’s perception of the Efficacy of Various Drugs
in Treating Insomnia
►Table 1 illustrates the opinions of the participating physi-
cians regarding the efficacy of specific drug regimens in
treating insomnia. Zopiclone, zolpidem, mirtazapine, que-
tiapine, and lorazepamwere evaluated as the most effective
options. Notably, zopiclone, zolpidem, and zaleplon dem-
onstrated high mean ratings (of 2.6�0.54, 2.59�0.56, and
2.46�0.57 respectively). However, it is worth mentioning
that almost half of the respondents had no opinion about
zopiclone and zaleplon. On the contrary, Zolpidem received
higher recognition, with only 8.72%of respondents indicat-
ing a lack of familiarity with the substance. Mirtazapine,
quetiapine, and lorazepam also showed high mean ratings,
while the proportions of “Don’t know/No opinion” answers
were relatively low, standing at 12.08%, 8.05%, and 2.68%
respectively.

Nutritional products (herbs) and supplements (trypto-
phan) were evaluated as the most inefficient substances to
treat insomnia, with mean ratings of 1.75 and 1.69 respec-
tively. Most clinicians were not familiar with DORAs
(87.25%), doxepin (76.51%), tryptophan (73.83%), zaleplon
(62.42%), and other TCAs (53.69%).
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Table 1 Physicians’ opinions regarding the efficacy of various
drug regimens in the treatment of insomnia.

Drug Mean Standard
deviation

Zopiclone 2.6 0.542

Insufficient 1.34%

Moderately sufficient 18.79%

Very sufficient 33.56%

Do not know/No opinion 46.31%

Zolpidem 2.59 0.564

Insufficient 3.36%

Moderately sufficient 30.87%

Very sufficient 57.05%

Do not know/No opinion 8.72%

Mirtazapine 2.55 0.585

Insufficient 4.03%

Moderately sufficient 31.54%

Very sufficient 52.35%

Do not know/No opinion 12.08%

Quetiapine 2.48 0.583

Insufficient 4.03%

Moderately sufficient 39.60%

Very sufficient 48.32%

Do not know/No opinion 8.05%

Lorazepam 2.47 0.602

Insufficient 5.37%

Moderately sufficient 40.94%

Very sufficient 51.01%

Do notkKnow/No opinion 2.68%

Zaleplon 2.46 0.571

Insufficient 1.34%

Moderately sufficient 17.45%

Very sufficient 18.79%

Do not know/ No opinion 62.42%

Alprazolam 2.39 0.656

Insufficient 8.72%

Moderately sufficient 38.93%

Very sufficient 44.30%

Do not know/No opinion 8.05%

Trazodone 2.38 0.661

Insufficient 6.71%

Moderately sufficient 28.86%

Very sufficient 32.89%

Do not know/No opinion 31.54%

Dual orexin receptor
antagonists

2.37 0.597

(Continued)

Table 1 (Continued)

Insufficient 0.67%

Moderately sufficient 6.71%

Very sufficient 5.37%

Do not know/ No opinion 87.25%

Bromazepam 2.36 0.629

Insufficient 6.71%

Moderately sufficient 39.60%

Very sufficient 36.24%

Do not know/No opinion 17.45%

Other benzodiazepines:
oxazepam, temazepam,
flurazepam, triazolam,
and clonazepam

2.25 0.623

Insufficient 6.71%

Moderately sufficient 37.58%

Very sufficient 23.49%

Do not know/No opinion 32.21%

Melatonin 2.18 0.603

Insufficient 9.40%

Moderately sufficient 53.02%

Very sufficient 24.83%

Do not know/No opinion 12.75%

Doxepin 2.09 0.612

Insufficient 3.36%

Moderately sufficient 14.77%

Very sufficient 5.37%

Do not know/No opinion 76.51%

Antihistamines 2.04 0.588

Insufficient 14.09%

Moderately sufficient 61.07%

Very sufficient 18.12%

Do not know/No opinion 6.71%

Amitriptyline 2.03 0.576

Insufficient 11.41%

Moderately sufficient 51.68%

Very sufficient 14.09%

Do not know/No opinion 22.82%

Agomelatine 1.99 0.484

Insufficient 6.71%

Moderately sufficient 42.28%

Very sufficient 6.04%

Do not know/No opinion 44.97%

Other tricyclic antidepressants 1.96 0.580

Insufficient 8.72%

Moderately sufficient 30.87%

(Continued)
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Physicians’ Preferred Drug Intervention in Different
Clinical Scenarios
►Supplementary Table S2 (online only) presents the fre-
quency with which specific drugs were preferred under
different clinical scenarios in a descending order. For a
comprehensive analysis of these scenarios, please consult
the “Materials and Methods” section of the present article.
Mirtazapine was in the top five positions across all five
scenarios, while quetiapine and alprazolam appeared in
the top five positions in four scenarios. More details regard-
ing specific answers per scenario are presented in
►Supplementary Table S2 (online only).

Drugs that Clinicians Avoid
►Table 2 presents certain drugs that physicians would avoid
prescribing when treating insomnia. Physicians would specif-
ically avoid the category “other tricyclic antidepressants”
(mean: 1.96�0.58), DORAs (mean� SD¼2.37�0.60), herbs
(mean� SD¼1.75�0.61), and tryptophan (mean� SD¼1.69
�0.52) the most. It should be mentioned that, although
DORAshad ahighmeanvalue regardingefficacy (2.37), almost
1/3 of the participants (29.53%) would be reluctant to admin-
ister them. The reasons for avoiding specific drugs are pre-
sented in ►Supplementary Table S3 (online only).

Association between Physicians’ Specialty and Drug
Preference
Statistical significance was observed in three out of the five
scenarios presented to the participants: first-line drug treat-
ment for short-term intervention against insomnia; second-
line drug treatment for long-term intervention; and cases
involving the elderly. For the other two scenarios – second-
line drug treatment for short-term intervention against
insomnia and first-line treatment for long-term intervention
–, it appears that the physicians’ specialty does not correlate
with their preference for a specific drug regimen. ►Tables 3

to 5 include only the drug categories inwhich the differences
were statistically significant.

►Table 3 shows a statistically significant difference be-
tween psychiatrists and non-psychiatrists: the former group

prefers antipsychotic drugs as the first-line treatment for
short-term intervention against insomnia. ►Table 4 indi-
cates the results regarding the second-line drug treatment
for long-term intervention against insomnia. Psychiatrists
prefer antidepressants and nonpsychiatrists, benzodiaze-
pines or Z-drugs, and the difference was statistically signif-
icant. Likewise, in case of elderly patients, the same pattern
appears, in which psychiatrists prefer antidepressants,
while non-psychiatrists prefer benzodiazepines or Z-drugs
(►Table 5). The scenarios and drug categories in which no
correlation between physicians’ specialties and specific
drug regimens was observed were excluded from these
tables.

Discussion

The present is the first study to investigate differences in
attitudes and preferences of pharmacotherapy for the treat-
ment of insomnia between psychiatrists and non-psychia-
trists. A general comment would be that, in many cases,
psychiatrists prefer antipsychotic and antidepressant drugs
for the treatment of insomnia, while non-psychiatrists favor

Table 1 (Continued)

Very sufficient 6.71%

Do not know/ No opinion 53.69%

Herbs (valerian, lavender) 1.75 0.608

Insufficient 25.50%

Moderately sufficient
Very sufficient
Do not know/No opinion

42.95%
6.71%
24.83%

Tryptophan 1.69 0.521

Insufficient 8.72%

Moderately sufficient 16.78%

Very sufficient 0.67%

Do not know/No opinion 73.83%

Table 2 Drugs physicians’ avoid when treating insomnia.

Drug n (N¼ 149) Frequency (%)

Other tricyclic
antidepressants

48 32.22%

Dual orexin receptor
antagonists

44 29.53%

Tryptophan 40 26.85%

Herbs (valerian, lavender) 38 25.50%

Alprazolam 35 23.49%

Doxepin 35 23.49%

Other benzodiazepines:
oxazepam, temazepam,
flurazepam, triazolam,
clonazepam

34 22.82%

Amitriptyline 25 16.78%

Antihistamines 22 14.77%

Bromazepam 22 14.77%

Agomelatine 21 14.10%

Zaleplon 21 14.10%

Lorazepam 21 14.10%

Quetiapine 19 12.75%

Trazodone 15 10.10%

Would prescribe them all 14 9.40%

Zolpidem 12 8.05%

Zopiclone 11 7.38%

Mirtazapine 8 5.37%

Melatonin 7 4.70%

None of above 2 1.34%

Aripiprazole 1 0.67%
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benzodiazepines or Z-drugs. Potential explanations for this
tendency are examined below.

Insomnia can be interpreted either as a symptomor causal
factor of amental health disorder.46Among280patientswho
experienced their first psychotic episode, 63 of them (22.6%)
also exhibited clinically-significant insomnia,47 while other
researchers mention that chronic insomnia exists before
depression, it is a risk factor for the new onset or relapse
of depression, and it could persist even after remission.48

Indeed, some scholars report that depression causes insom-
nia,49 others claim that insomnia can directly or indirectly
trigger depressive symptomatology.50 The direction of cau-
sality is still unclear; therefore, a cause-and-effect relation-
ship between the two cannot be established at present.49

Taking all of these factors into account, psychiatrists may
interpret insomnia as a symptom of an undisclosed mental
health disorder, which justifies their preference for antipsy-
chotic and antidepressant drugs. This hypothesis is sup-
ported by the literature.51

The results of the present study indicate that nonpsychia-
trists prefer benzodiazepines and/or Z-drugs for the treatment
of insomnia. There is some evidence to suggest that nonpsy-
chiatric physicians are not always familiar with the risks and
benefits of Z-drugs and benzodiazepines. A survey52 found
that physicians and nurses acknowledge some of the benefits
of Z-drugs and benzodiazepines – in reducing the time to fall
asleep, nocturnal time spent awake, and alleviating fear or
agitation–, with 24 and 10% of them respectively being unable
answer most of the questions about the risks and benefits of
Z-drugs and benzodiazepines retrospectively. Additionally,

a survey53 examining potentially inappropriate medications
prescribed by family practitioners to elderly patients revealed
that zopiclone, zolpidem, and diazepam were the top-three
inappropriate drugs, which were the most frequently pre-
scribed for the wrong reason. The rationale behind this trend
was the family practitioners’ lack of knowledge regarding the
potential risk of prescribing inappropriate medications.

In the present survey, in two out of three questions
(concerning second-line drug treatment for long-term in-
somnia intervention and insomnia in elderly patients), the
number of nonpsychiatrists who chose benzodiazepines/Z-
drugs over the other medications was more than double the
number of psychiatrists (►Tables 4 and 5). Taking into
account the fact that benzodiazepines/Z-drugs are not rec-
ommended for long-term use and should be prescribed with
caution to elderly patients,54 this trendmight be due to them
not realizing that they could mistakenly prescribe the wrong
medication. On the other hand, there is a widespread belief
among psychiatrists that benzodiazepines are only suitable
for short-term treatments, as they think that in the long term
these drugs lead to the development of tolerance to the
treatment and sometimes even dependence,withwithdraw-
al symptoms after discontinuation.8 In fact, this belief is not
based on existing data, since, after the long-term use, only 15
to 40% of patients show withdrawal symptoms, rebound
insomnia, and increased anxiety, and it has even been
established that addiction is also due to biological factors
of certain patients that are related to specific subtypes of the
GABA neurotransmitter.16,55,56 Another possible explana-
tion about why psychiatrists seem to dislike

Table 5 Drugs used in insomnia treatment for elderly patients.

Drug Specialty

Treatment for elderly patients Psychiatrists Non-psychiatrists

n (N¼ 149) n (N¼ 149)

Benzodiazepines/Z-drugs 10 30

Antidepressants 23 12

Table 3 First-line drug treatment for short-term insomnia intervention.

First-line drug Specialty

Treatment for short-term intervention Psychiatrists Non-psychiatrists

Antipsychotics n (N¼ 149) n (N¼149)

9 1

Table 4 Second-line drug treatment for long-term insomnia intervention.

Second-line Specialty

Drug treatment for long-term intervention Psychiatrists Non-psychiatrists

n (N¼ 149) n (N¼ 149)

Benzodiazepines/Z-drugs 12 28

Antidepressants 37 20
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benzodiazepines is that their patients are likely to have a
chronic/persistent form of the disorder or comorbidity with
other psychiatric disorders and have already tried other
treatments without success, so psychiatrists choose antide-
pressants or antipsychotics, which appear to be more effec-
tive in these cases.26,33,34

In the current survey, physicians evaluated Z-drugs as the
most efficient regimen for the treatment of insomnia.
In ►Table 1, it is evident that zopiclone and zolpidem
received the highest evaluations, with mirtazapine ranking
third. However, mirtazapine was among the top-five pre-
ferred drugs in all five scenarios for insomnia treatment,
while zopiclone and zolpidemwere only among the top-five
drugs in one scenario (►Supplementary Table S2). Practical-
ly, thismeans thatmirtazapine is preferred for both the short
and long-term treatments of insomnia, as a first-line
or second-line treatment for all age groups. On the other
hand, although doxepin has been proved to be effective for
the short- and long-term treatments, with relatively few side
effects (drowsiness and headache) 57,58 and positive results
documented in children and adolescents,59 it does not seem
to be preferred by psychiatrists in the present research. This
may be due to ignorance, as 76.5% did not know it or had no
opinion, in contrast to the rest of the antidepressants that
were used and considered effective.

It should also be noted that one of the most popular
prescriptions (with rates higher than those of Z-drugs)was of
the antipsychotic drug quetiapine,which has emerged as one
of the preferred drugs in four out of five scenarios. Interviews
conducted with family physicians60 showed that they
favored the quetiapine alternative for patients with complex
psychosocial problems with the goal of avoiding benzodiaz-
epine dependence, confirming the results of previous
research,26,33,34 but they were highly unaware of the drug’s
potential side effects and risks. Quetiapine has been associ-
ated with incorrect use or abuse, resulting in poisoning or
overdose, and significant side effects, such as extrapyramidal
symptoms, diabetes, cardiovascular, ophthalmological, and
skin problems, as well as withdrawal syndrome; moreover,
its cost is very high.61 However, according to another
research,62 the negative effects of quetiapinewhen prescribed
specifically for insomnia have been rather overestimated and,
in fact, the increasing rates of its prescription are due to the
desire of the patients themselves, who actively demand it.

Another noteworthy finding is that newer drugs, such as
lemborexant, suvorexant, and daridorexant, which act by
inhibiting both OX1R and OX2R, presented a high percentage
of “Do not know/No opinion” answers (87.25%). However,
these drugs facilitateboth sleep onset and sleepmaintenance
without the risk of dependence symptoms.63,64 Additionally,
the cost-effectiveness of DORAs seems to be high. In terms of
cost-effectiveness, studies have shown the dominance of
lemborexant over suvorexant and zolpidem,65 as well as
the superiority of suvorexant over zolpidem,66 suggesting
lemborexant and suvorexant as good options for insomnia
treatment. Despite the superiority of DORAs in terms of
results and cost-effectiveness, in the current study we found
that medical professionals did not prefer these medications

for insomnia (►Table 2), because they might have limited
awareness about their existence or their beneficial out-
comes. Another possible explanation for that lies in the
fact that the DORAs have not yet been approved by regula-
tory bodies in many countries and, as a result, physicians do
not know them.

The present research, as a survey of attitudes and prefer-
ences, seeks to identify both pharmaceutical preferences and
deviations from guidelines regarding insomnia treatment. At
the same time, we have tried to recognize the reasons for
these preferences bymentioning some possible explanations
and to offer directions for policymaking and future research.
Indeed, the high percentages of “Do not know/ No opinion”
answers to questions regarding DORAs underline the need
for a follow-up survey to examine if acceptance and use of
these drugs will increase among prescribers in the future,
based on the emerging evidence suggesting their effective-
ness. As a result, the findings of the current study seem to
suggest that improved awareness of physicians regarding
novel treatment options (such as DORAs) and their beneficial
outcomes may benefit patients.

However, the present research has several limitations,
which mainly concern the sample size and the way in which
the variables were categorized during the statistical analysis.
Initially, although an effort was made to ensure representa-
tiveness in the sample, the final number of 149 participants is
considered rather limited for a cross-sectional study and
resulted in underrepresentation of certain pharmacotherapy
options. Due to this, to extract statisticallymeaningful results,
broader categories were created (such as grouping benzodia-
zepines and Z-drugs into a single category). However, this can
be interpreted as a methodological error, because these drugs
neither share the same pharmacological profile nor the same
pharmacokinetics. Additionally, the over-representation of
Greek respondents introduced a bias into the study. Apart
from the fact that our sample from abroadwas small, they had
some level of acquaintance with the authors of the current
study. Moreover, conclusions are tentative, because associa-
tiondoesnot infercausality.Asa result, further investigationof
the issue with a larger sample is suggested.
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