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Abstract 
Sleep is an important biological function. 
This article considers practical matters 
related to the prescription of sedative- 
hypnotic drugs to patients with insomnia. 
This article also presents practical 
suggestions for the management of 
excessive sedation in patients who need 
pharmacologic treatments with sedating 
adverse effects when dose reduction is 
not an option. Issues examined include 
the choice of drug for sleep-onset 
insomnia and for sleep-maintenance 
insomnia; the choice of drug for insomnia 

in patients with psychiatric disorders; 
sedative-hypnotic dosing in contexts 
such as perturbation of multiple 
neurotransmitter systems; metabolic drug 
interactions with sedative-hypnotic 
drugs; gastrointestinal absorption of 
hypnotic drugs and time to onset of 
drowsiness; the effect of food on 
absorption and time to onset of 
drowsiness; the effect of glucagon-like 
peptide-1 receptor agonist (GLP-1RA) 
drugs on absorption and time to onset of 
drowsiness; the importance of half-life for 
the duration of action of the sedative- 
hypnotic drug; strategies to address 

oversedation with sedating psychotropic 
drugs; treating insomnia with classical 
monoamine oxidase inhibitors, 
especially tranylcypromine; optimization 
of sedative-hypnotic therapy; provision 
of patient guidance; and related matters. 
Readers are also reminded that sleep 
hygiene and cognitive-behavioral 
approaches should routinely be 
combined with sedative-hypnotic drug 
therapy to optimize insomnia care and 
improve treatment outcomes. 
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W e spend approximately a third of our lives 
asleep; therefore, from an evolutionary 
perspective, sleep must be biologically 

important. Sleep is suggested to be neurorestorative, and 
a period during which the glymphatic system clears 
neurotoxic substances from the brain; these substances 
include amyloid-beta and tau .1 Good sleep is associated 
with better indices of mental health, cognitive function, 
endocrine function, immune function, metabolism, 
cardiovascular health, and other parameters.2 Poor sleep 
is associated with a wide range of medical and 
neuropsychiatric disorders.3,4 

Scope of This Article 
Much has been written about the diagnosis, 

classification, evaluation, and treatment of insomnia by 
pharmacologic and nonpharmacologic means.5–8 This 
article does not repeat what has already been well said; 
rather, it considers matters, including clinical pearls, 
that are usually omitted in formal articles; points that 

clinicians need to know when prescribing medications 
that induce sleep. 

Approvals for treatments for insomnia are mostly based 
on studies that recruited subjects with primary insomnia or 
the equivalent thereof; however, medical and mental health 
professionals commonly treat patients with medical or 
psychiatric disorders that include insomnia as a symptom. 
So, it becomes necessary to improvise, and to understand 
the principles that should drive the improvisation. 

Much of this article presents practical suggestions for 
the use of approved hypnotics, primarily the z-drugs and 
the dual orexin receptor antagonists (DORAs); however, 
the principles apply to all drugs used to treat insomnia 
(Table 1). This article also presents practical suggestions 
for the management of excessive sedation in patients 
who need medications with sedating adverse effects. 

Preliminary Notes 
As a prelude to prescribing for insomnia, an attempt 

should be made to identify and address the 3P factors: the 
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factors that predispose to insomnia, those that 
precipitate insomnia, and those that perpetuate 
insomnia. These have been well described in other 
articles.5,8 

Some patients have difficulty in falling asleep, others 
fall asleep easily but awake often during the night, and 
still others awake early in the morning and cannot fall 
asleep afterwards. Treatments that work well for sleep- 
onset insomnia (initial insomnia, early insomnia) are 
not necessarily treatments that work well for sleep- 
maintenance insomnia (middle insomnia, late insomnia, 
terminal insomnia) and vice versa. So, the choice of 
hypnotic drug will depend on the patient’s need. 

Primary insomnia is best treated with z-drugs or the 
DORAs (Table 1). Insomnia secondary to psychiatric 
disorders may be treated with add-on sedating 
medications that are appropriate to the diagnosis, as 
with low-dose tricyclic antidepressant (TCA) drugs for 
anxiety or stress-related disorders, quetiapine for mania 
and nonaffective psychotic disorders, and mirtazapine or 
a low-dose TCA for depression. 

The benzodiazepines and z-hypnotics are usually 
prescribed for short periods, usually not extending 
beyond 4 weeks; there is concern that longer use, 
especially with benzodiazepines, might result in 
tolerance and dependence. DORA drugs and off-label 
insomnia drugs are not associated with these 
concerns and are therefore more commonly used for 
longer duration prescribing. A list of common 
approved and off-label drugs for insomnia is 
presented in Table 1. 

Simple clinical evaluations of the severity of insomnia 
and of the effectiveness of insomnia treatments include 
inquiries about retiring time and rising time, sleep 
latency (time between going to bed and sleep onset), 
number and duration of nighttime awakenings, and total 
sleep time. Inquiries can also be directed toward quality 
of sleep, restfulness on awakening, morning hangover, 
and daytime drowsiness. More enthusiastic clinicians may 
use any of many available rating scales, visual analog 
scales, and sleep diaries. 

Dosing 
Sleep is an important biological function. 

Speculatively, this may be why it is regulated in many ways. 
About a dozen neurotransmitter systems are recognized 
to influence sleep (Box 1). The practical implication is that 
perturbation in different/multiple neurotransmitter 
systems in different patients may necessitate 
sedative-hypnotic drug doses that are higher than 
those approved for primary insomnia. As an example, 
patients with alcohol or substance use disorder may 
experience persistent insomnia for which 
conventional hypnotic dosing may be inadequate. 
Contrariwise, persons who are healthy and who use a 
hypnotic drug to facilitate sleep in “as-needed” 
situations may find that low doses suffice. 

Z-hypnotics and DORA drugs are mostly metabolized 
by CYP3A4. Drugs that induce this enzyme may reduce 
hypnotic efficacy, and drugs that inhibit this enzyme may 
prolong sedative-hypnotic action; these metabolic drug 
interactions may necessitate dose adjustments. Cross- 
tolerance may affect the sleep-inducing properties of a 
specific dose of a sedative-hypnotic drug in persons with 
alcohol or substance use disorders or persons who are 
switching from one sleep-inducing drug to another. Dose 
discovery for sedative-hypnotic medication is further 
discussed in a later section. 

Absorption of Hypnotic Drugs and Onset of 
Drowsiness 

The z-drugs and DORA drugs are absorbed from the 
proximal small intestine. Ordinarily, if a patient has not 
eaten food during the previous 1.5 h to 2 h, the stomach 
is empty. If the hypnotic is then taken with a glass of 
water, there is rapid transit of the drug through the 
stomach and into the small intestine. As absorption 
occurs and blood levels rise, there is onset of drowsiness. 
If the patient now lies down and tries to sleep, onset of 
sleep is usually rapid, well before the drug reaches peak 
blood level. 

Clinically, patients who take a hypnotic drug on an 
empty stomach commonly feel drowsy within 15–45 min 
and can fall asleep quickly if they seize the opportunity 
to lie down when they feel sleepy. Patients should 
therefore take their hypnotic medication 15–45 min 
before their planned bedtime. 

Table 1. 
Approved and Off-Label Pharmacologic 
Treatments for Insomniaa 

Approved treatments 
Benzodiazepine hypnotics (eg, estazolam, flurazepam, quazepam, temazepam, 
triazolam) 
Nonbenzodiazepine hypnotics (z-drugs; zaleplon, zolpidem and formulations 
thereof, zopiclone, and eszopiclone) 
Melatonin receptor agonists (ramelteon) 
Dual orexin receptor antagonists (suvorexant, lemborexant, daridorexant) 
Low-dose doxepin 
Antihistamines (diphenhydramine, doxylamine) 

Off-label treatments 
Tricyclic antidepressant drugs other than doxepin (eg, amitriptyline) 
Other antidepressants (trazodone, mirtazapine, agomelatine) 
Benzodiazepines not listed among approved treatments for insomnia (eg, 
lorazepam, clonazepam) 
Quetiapine 
Gabapentin, pregabalin 

Other treatments 
Melatonin 
Herbal treatments and supplements 

aThis is not a comprehensive list. What is approved and what is off-label varies 
across countries. When used to treat insomnia, the off-label treatments are 
usually prescribed in lower doses than are usual for their approved indications. 
The off-label treatments are more commonly regarded as sedating drugs rather 
than as hypnotic drugs. 
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As a side note, if patients do not lie down and try to 
sleep when they begin to feel sleepy, and if they wait 
to finish whatever activity they are engaged in before 
going to bed, then alertness mechanisms may take 
over to sustain the activity, the window of opportunity 
to sleep may be lost, and the benefit of the hypnotic 
for sleep-onset insomnia may be compromised. 

When hypnotics are taken on an empty stomach, the 
15–45 min lag in onset of drowsiness depends on many 
factors. The z-drugs tend to act faster than the DORA 
drugs. Among different drugs within a group, speed of 
onset of action may differ; for example, zaleplon is 
associated with faster onset of action among the z-drugs 
whereas suvorexant is associated with slower onset of 
action among the DORAs. Higher doses of hypnotics are 
associated with faster onset of action because the 
quantity of drug absorbed per unit time is higher (higher 
doses will also have a longer duration of action because 
blood levels take longer to fall below the threshold for 
efficacy). Onset of drowsiness may be faster in persons 
who are already preparing to retire to bed relative to those 
who are engaged in activity. 

Once patients understand what their medication does 
to them and when, they can more easily plan the timing of 
dosing with regard to their desired bedtime. 

The Effect of Food on Absorption and Onset 
of Drowsiness 

If patients take the hypnotic shortly after a meal, 
because of the time that it takes for the stomach to 
empty, transit of the hypnotic drug from the stomach 
to the small intestine is delayed. Worse, the transit 
occurs in small quantities spread across a longer period 
of time, perhaps 30–120 min. As a result, absorption 

of the hypnotic occurs slowly and late. Because the 
rate of absorption is slower, the rise in blood levels is 
slower, and the onset of drowsiness is blunted. This 
may result in reduction in or loss of benefit for 
sleep-onset insomnia. 

The compromise in sleep-onset latency is smaller when 
the meal is small in quantity and when it is made up more of 
liquids than solids; the compromise is greater when the 
meal is large in quantity and high in solid and especially fat 
content. This is because gastric emptying is faster in the 
former contexts and slower in the latter contexts. 

The clinical message, therefore, is that patients 
should wait for at least 30–60 min after a small meal or a 
high liquid meal, at least 60–90 min after a regular meal, 
and at least 90–120 min after a large or high fat meal 
before taking a hypnotic drug. Here, “after” refers to after 
the end of the meal, and not after the start of the meal. 

The hypnotic drug should be taken with 100–200 mL 
of water. If the quantity of water is small, it is less efficient 
as a vehicle to dissolve the tablet and carry the drug into 
the small intestine. If the quantity of water is large, 
nighttime sleep may be disturbed by the need to void 
urine. After the hypnotic drug has been swallowed, the 
patient should not snack because the food newly 
ingested may slow down the transit of the drug into the 
intestine, and because the surge in glucose levels after 
the snack may have an activating effect. 

This guidance may sound elaborate but is simple, 
once understood. However, it does call for nighttime meal 
time, hypnotic dosing time, and bedtime planning. 
Knowledge about this guidance is important for patients 
who vary the timing of their nighttime meal, those who 
tend to snack later at night, and those who do not have a 
fixed bedtime (the last being a predisposing factor for 
sleep-onset insomnia). 

The Effect of GLP-1RA Drugs on Absorption 
and Onset of Drowsiness 

GLP-1RA and related drugs, such as semaglutide and 
tirzepatide, delay gastric emptying.9 This effect is greater 
for solids than for liquids, greater with each dose 
escalation, and greater earlier during treatment than 
later during treatment. There is variability between 
drugs, doses, and time on treatment, and there is 
interindividual variability, as well. So, it is hard to be 
precise about the duration of delay in gastric emptying. 
Patients on GLP-1RAs and related drugs would therefore 
need to discover on their own what the best time is to 
take a hypnotic drug after a meal. 

The Importance of Drug Half-Life 
Zaleplon and immediate-release zolpidem are rapidly 

absorbed, have short half-lives, and work well for sleep- 
onset insomnia but are less effective and even ineffective 
against early morning awakening. Extended-release 
zolpidem, zopiclone, eszopiclone, and the DORA drugs 

Box 1. 
Examples of Neurotransmitter Systems That Are 
Associated With Sleepa 

Adrenergic (eg, prazosin) 
Dopaminergic (eg, armodafinil) 
Serotonergic (eg, cyproheptadine) 
Histaminic (eg, diphenhydramine) 
GABAergic (eg, benzodiazepines) 
Glutamatergic (eg, ketamine) 
Adenosinergic (eg, caffeine) 
Cholinergic (eg, nicotine) 
Opioid (eg, morphine) 
Melatonergic (eg, ramelteon) 
Orexin/hypocretin-related (eg, lemborexant) 

aThe drugs listed in parentheses act through neurotransmitter reuptake inhibition, 
receptor agonism, or receptor antagonism to cause either drowsiness or 
alertness. 
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(especially lemborexant) have longer formulated or 
actual half-lives and address sleep-maintenance 
insomnia, as well. Many of the off-label treatments for 
insomnia are more slowly absorbed than the z-drugs, 
have longer half-lives, and tend to work better for sleep- 
maintenance insomnia than for sleep-onset insomnia. 

When drug half-life is long, when the drug has 
active metabolites, and when the sedating effect of the 
drug is consequently prolonged, patients may sleep for 
longer than usual. More problematic is when they are 
drowsy when they awake or are awakened in the 
morning, when they have an early morning hangover, 
and when they experience daytime drowsiness. Such 
spillover effects and their consequences are presented 
in Box 2. 

The choice of drug and dose should therefore be 
individually optimized, particularly when off-label 
medications are used. Some strategies are considered in 
the next section. 

Addressing Oversedation With Sedating 
Psychotropic Drugs 

Many psychotropic drugs not listed in Table 1 are 
sedating but are not used to treat insomnia; examples 
include olanzapine and clozapine. Sedation observed 
with these drugs may be desirable when patients are 
acutely ill and agitated or violent. Sedation that occurs 
with these drugs is problematic when patients improve, 
attain stability, enter the maintenance phase of 
pharmacotherapy, and return to everyday activity, 
including work. 

There are several ways in which prolonged sleep and 
daytime drowsiness can be addressed in patients who 
require medications with sedation as an adverse effect, 
when dose reduction is not an option. The easiest 
strategy is to administer the nighttime dose during the 
evening, or shortly before the nighttime meal, such that 
the onset of drowsiness coincides with planned bedtime. 
The earlier administration of the drug results in earlier 
attenuation of morning blood levels, and hence shorter 
duration of sleep and/or less drowsiness during the 
morning and daytime. 

A second strategy is to split the dose into one or 
more small doses during the day and the rest of the dose 
at night. The daytime dose(s) should be sufficiently low 

as to avoid daytime sedation; and the lower dose 
administered at night could then be expected to reduce 
the duration of sleep and the next day sedation. A 
useful variation of this strategy is to administer part of 
the dose in the late evening and the rest of the dose at 
night. 

A third strategy is to advise early morning modafinil 
or armodafinil; a limitation of this strategy is that these 
drugs are associated with metabolic drug interactions. 
Modafinil induces CYP1A2, CYP2B6, and CYP3A4, and it 
inhibits CYP2C9, and CYP2C19. Armodafinil induces 
CYP3A4 to a moderate extent but does not induce 
CYP1A2; however, it does inhibit CYP2C19. So, for 
example, modafinil (and to a lesser extent, armodafinil) 
could reduce exposure to and hence the efficacy of 
olanzapine and clozapine.10 

As observed in an earlier section, the z-drugs and the 
DORA drugs are mostly metabolized by CYP3A4. 
However, these drugs, with the possible exception of 
lemborexant, are not expected to produce daytime 
drowsiness, and so modafinil and armodafinil are unlikely 
to be needed by patients who use these drugs. 

A Special Situation: Treating Insomnia with 
Tranylcypromine 

Tranylcypromine (TCP) is a classical monoamine 
oxidase inhibitor (MAOI) that is associated with risk of all 
the drug interactions described with the classical MAOIs. 
Insomnia is a common adverse effect of MAOIs, 
especially TCP.11 The risk is higher at higher doses. 

Most of the approved and off-label treatments for 
insomnia (Table 1) are compatible with TCP. The TCAs, 
including doxepin, are important exceptions. Although it is 
suggested that TCAs in low doses may be used along with 
MAOIs by clinicians who are experts with MAOIs, this 
strategy is unlikely to help because sedation with low-dose 
TCA may not suffice to treat insomnia with TCP. 

The use of diphenhydramine is also discouraged 
because this drug weakly inhibits serotonin reuptake12; 
there is a risk of serotonin syndrome when 
diphenhydramine is combined with TCP. The use of 
quetiapine may also be of concern because quetiapine is 
metabolized to norquetiapine, which is a norepinephrine 
reuptake inhibitor.13 Amplification of the noradrenergic 
activity of norquetiapine by TCP may trigger 
noradrenergic adverse effects, including constipation 
and, in men, urinary hesitancy. 

The use of trazodone, carefully uptitrated to up to 
100 mg/d, may be safe. This is because meaningful serotonin 
reuptake inhibition with trazodone probably starts from 
doses of 150 mg/d and above.14 Melatonergic drugs are 
probably too “mild” to be useful for TCP-induced insomnia. 

It is quite likely that, in some patients with TCP- 
induced insomnia, sedative-hypnotic medications may 
need to be combined, or prescribed in doses higher than 
those approved for primary insomnia. 

Box 2. 
Daytime Spillover Effects of Long-Acting 
Sedative-Hypnotic Drugs 

Morning hangover 
Daytime drowsiness 
Cognitive impairment—eg, poor attention and concentration; poor efficiency at 
tasks that require cognitive effort; impaired work efficiency 
Psychomotor impairment—eg, slowed reflexes that could result in falls and 
fractures or other accidents; driving risks 
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Optimization 
When treating conditions such as depression and 

schizophrenia, we uptitrate the dose, based on efficacy and 
tolerability, and we augment or switch, based on need. 
Working with sedative-hypnotic medications can be much 
the same. It may be necessary to experiment with the 
suggestions offered in earlier sections of this article to 
determine what dose of what drug administered in which 
way works best for which patient. Patients will need to be 
counseled to observe how taking the drug at different times 
with regard to meal timing and content, and with regard to 
planned bedtime, works best for them. Experimentation is 
best done during the weekend, when suboptimal results 
will not affect weekday activities. 

Reminders to Patients 
Patients should be warned that too little sleep as well 

as too much sleep (with daytime drowsiness) may be 
associated with cognitive and psychomotor impairments, 
and with the risks associated therewith (Box 2). Patients 
who use sedative-hypnotic drugs should also be warned 
that their psychomotor reflexes may be poor during the 
night, should they awake to use the bathroom; so, 
necessary precautions should be taken, such as leaving a 
dim nightlight on in appropriate places. 

Parting Note 
Sleep hygiene and cognitive-behavioral approaches 

should routinely be combined with sedative-hypnotic 
drug therapy to optimize insomnia care and improve 
treatment outcomes (of note, good sleep hygiene is 
usually not sufficient to effectively treat insomnia 
but is nonetheless a necessary element). These 
nonpharmacological interventions have been outlined in 
the scientific literature (5,8,15), presented as patient 
information material (16), and presented as therapist 
training material (17). All these resources are freely 
available online. 
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