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INTRODUCTION

Insomnia is a symptom that is very frequently observed in the clinical field. In most of the 
cases, it occurs temporarily and improves spontaneously. However, in some cases, it becomes 
persistent and chronic due to poor sleep hygiene, conditional hyperarousal status, and dys-
functional belief about sleep. Therefore, non-pharmacological treatment to correct poor sleep 
habit or dysfunctional belief about sleep should be firstly performed before prescribing sleep-
ing pills.1 Non-pharmacological treatment can be executed in the form of cognitive-behavior-
al therapy (CBT) consisting of sleep hygiene, cognitive therapy, sleep restriction, stimulus 
control and relaxation technique (Table 1).2 CBT for insomnia is a very useful and verified 
tool for insomnia patients, even for their physical health.3 However, the physician cannot eas-
ily apply CBT to patients, and execution of non-pharmacological therapy takes considerable 
amount of time and effort. Therefore, sleeping pills are preferentially prescribed in clinical 
practice to resolve insomnia. Sleeping pills effectively treat insomnia patients in a compara-
tively short time period. However, such type of pills may cause abuse/dependence problems as 
well as the risk of falling down or delirium. The use of sleeping pills causes the development 
of tolerance in insomnia patients, thereby forcing them into long-term use of sleeping pills 
(Fig. 1). In addition, many patients claim that they cannot sleep well despite ingestion of sleep-
ing pills. In such cases, the dosage of sleeping pills will be increased or sleeping pills will be re-
placed with other pills. Just like for all other therapies, it is necessary to individualize and op-
timize the prescription of sleeping pills accordingly to the status and circumstances of the 
patients. However, to date, no method that can appropriately optimize the prescription of 
sleeping pills has been established. In this paper, the method for optimizing the pharmaco-
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logical therapy for insomnia is discussed.

OPTIMIZING PHARMACOLOGICAL 
TREATMENT FOR INSOMNIA 

Short-term use of sleeping pills is definitely effective in treat-
ing insomnia.4 However, long-term use of sleeping pills is not 
recommended, since there is a risk of withdrawal/dependence 
symptoms. Accordingly, it is necessary for clinicians to estab-
lish a method for minimizing and optimizing the prescription 
of sleeping pills according to the status of their patients.

Exploring Sleep Indices of Insomnia Patients
When we treat insomnia patients, it is important to explore 

the sleep structure of each patient. Nocturnal polysomnography 
is a gold standard tool for assessing the patient’s sleep structure,5 
but it costly and it is not very efficient in assessing the average 
sleep structure over several days. Actigraphy is another objec-
tive assessment tool and it is useful for assessing the sleep struc-
ture over several days,6 although the averaged-out sleep param-
eters obtained using actigraphy should be interpreted with 
caution in some situations.7 We can also use a sleep diary, a sim-
ple and concise subjective assessment tool. History taking is also 
useful to understand the patient’s sleep structure despite the 
subjectiveness.

When we assess patients’ sleep structure, we can estimate 
sleep onset latency (SOL), time in bed (TIB), total sleep time 
(TST), or sleep efficiency (SE) of patients (Table 2). These are the 
widely used classical sleep indices. Some patients complain of 

Table 1. Summary of cognitive-behavioral therapy for insomnia components 

Component Treatment goal
Sleep hygiene Eliminate habits that are counterproductive for sleep through education on general guidelines about health  

  behaviors and environmental factors that negatively impact sleep (e.g., reduce alcohol drinking and avoid  
  rigorous exercise near bed time).

Stimulus control Strengthening sleep cues (e.g., bed and bedroom) with a sensation of sleepiness by limiting the amount of time  
  spent awake in bed. Patients are instructed to go to bed only when they feel sleepy, use the bed only for sleep and  
  sexual activity, and leave the bed if they are unable to fall asleep for more than 15 to 20 minutes.

Sleep restriction Restrict time in bed to improve sleep drive and consolidate sleep. By systematically reducing the time in bed,  
  the homeostatic pressure for sleep is increased, which in turn increases sleep consolidation. The goal of sleep  
  restriction is to achieve sleep efficiency of more than 85% and to avoid compensating for poor sleep.

Relaxation techniques Reduce physiological arousal and decrease anxiety (e.g., engaging in deep breathing exercises, progressive muscle  
  relaxation, or autogenic training to reduce somatic tension or intrusive thoughts that interfere with sleep).

Cognitive therapy Address and correct maladaptive thoughts, beliefs, and expectations about sleep that interfere with sleep and  
  daytime functioning (e.g., misattributions of daytime impairments to poor sleep).

Adapted from Ong et al. Sleep Med Res 2012;3:1-6.2

Fig. 1. Difficulty in discontinuing a hypnotic medication in insomnia patients. 
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difficulty falling asleep, and others complain of frequent awak-
ening during the night. Increased SOL can provide informa-
tion on the initial insomnia, and decreased SE indicates that the 
patient has frequent awakening during sleep. In addition, we 
propose to use new sleep indices related to the sleeping pill in-
gestion time8 such as duration from administration of sleeping 
pills to bedtime (PTB), duration from administration of sleep-
ing pills to sleep onset time (PTS), or duration from administra-
tion of sleeping pills to wake up time (PTW). We have reported 
that insomnia patients who were satisfied with their sleeping 
pills tended to take these pills later in the evening.8 Collecting 
information about the pattern of sleeping pill usage is helpful 
to provide guidance on when to take sleeping pills. For instance, 
a particular patient reports that he/she takes sleeping pills with-
in 30 minutes before bedtime although he/she falls asleep 2 
hours after sleeping pill ingestion. In this case, we can observe 
the discrepancy between 30 minutes of PTB and 2 hours of PTS. 
Therefore, we should assess PTB and PTS separately in patients, 
and we should provide guidance to patients regarding when 
they should take sleeping pills for getting better sleep.

Considering Various Factors That Have 
an Influence on Pharmacological Therapy Effects

Age and gender
Various factors, such as patient’s age/gender, personality,9,10 

co-existence of medical disease, sleep environment, workplace 
and work pattern, have an influence on the pharmacological 
effects or adverse effects of sleeping pills. In general, it is known 
that the prevalence of insomnia is higher among patients of 
higher age,11,12 and the proportion of people consuming sleep-
ing pills is higher among the elderly population.13 On the other 
hand, it is recommended that elderly patients with insomnia 
should take a small dose of sleeping pills because of the higher 
rates of adverse events. In researches on the usage pattern of 
sleeping pills in Korea,13 it was observed that the rate/frequency 
of taking sleeping pills is higher and the dosage of sleeping pills 
is lower among the elderly population. In the elderly popula-
tion, medical diseases occur more frequently, physical activity 

levels are decreased, and side effects from various drugs occur 
frequently. On the other hand, since the metabolic rate gradu-
ally decreases among patients of higher age,14 it is necessary to 
reduce the dosage of sleeping pills. In particular, attention 
should be paid since sleeping pills may cause side effects such 
as delirium, risk of falling down, and sleep-related eating dis-
order.15,16

The prevalence of insomnia is reported to be higher and the 
use of sleeping pills is more frequent among females in com-
parison to males.17,18 Women tend to experience more econom-
ic/social stress, which may be one of the reasons for sleep dis-
turbance. The prevalence of depressive/anxiety disorders, which 
are closely associated with sleep disturbance, was reported to 
be higher among women compared to men.19,20 Therefore, es-
pecially the presence of comorbid depression or anxiety disor-
der needs to be assessed when a physician assesses women with 
sleep disturbance. Conversely, among patients with obstructive 
sleep apnea (OSA), it was reported that insomnia accompanied 
by OSA may have negative effects on fatigue and quality of life 
in men than in women.21 Also, aging can have an influence on 
the severity of OSA among men.22 

 
Patients with psychiatric disorders

It is necessary to precisely examine the underlying stress or 
psychiatric disorders, which may be the reason for insomnia, 
prior to prescribing sleeping pills for insomnia symptom. The 
diagnostic criteria for major depressive disorder include in-
somnia/hypersomnia, and most of the patients visiting the hos-
pital report the insomnia symptom as chief complaints for their 
depression. In addition, anxiety disorder tends to frequently 
accompany insomnia. In particular, some patients tend to con-
trol their anxiety using a higher dose of sleeping pills,23 when 
their anxiety symptoms are not well-controlled. In insomnia pa-
tients with anxiety disorder, it is more effective to use benzodi-
azepine hypnotics, rather than z-class drugs, to control their 
anxiety and sleep at the same time. For the patients with major 
depressive disorder who suffer from sleep disturbance, we can 
prescribe z-class drugs or benzodiazepine hypnotics to control 
their sleep. Another option is to use a sedating antidepressant 

Table 2. Sleep indices to explore an individual’s sleep structure

Abbreviation Sleep index Definition
SOL Sleep onset latency 20, 30, 45 minutes
TIB Time in bed 7 hours: 11 pm–6 am
TIB/d41 Time in bed during 24 hours 7–8 hours
TST Total sleep time 7–8 hours
SE Sleep efficiency 85, 90%
WASO Wake after sleep onset 20, 30, 45 minutes
PTB8 Duration from administration of pills to bedtime < 30 min
PTS8 Duration from administration of pills to sleep onset time < 30 min
PTW8 Duration from administration of pills to wake up time 7–8 hours
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such as trazodone, mirtazapine, or doxepin. Especially, it is nec-
essary to establish a strategy to use mirtazapine instead of sleep-
ing pills in insomnia patients with depression, because mir-
tazapine has both of strong antidepressant and hypnotic effect. 
In order to prescribe an antidepressant for patients with depres-
sion, we should consider the influence of each antidepressant 
on sleep. For instance, fluoxetine24 may disturb sleep, whereas 
mirtazapine25 may induce sleep.

Patients with medical diseases
If patients have underlying medical diseases, the insomnia 

type may vary depending on the characteristics of medical dis-
eases. In addition, it may be necessary to diversify the strategy 
for selecting sleeping pills depending on the characteristics of 
medical diseases. For instance, restless legs syndrome (RLS), 
which can cause initial insomnia, may occur in chronic renal 
failure patients requiring periodic dialysis.26 In addition, since 
these patients frequently take rest or sleep during the daytime 
while undergoing dialysis, their circadian rhythm is usually im-
paired.27 In such cases, prescription of sleeping pills is not very 
effective, and it is necessary to establish a strategy for dealing 
with the RLS or adjusting the sleep-wake cycle.

If patients have sleep disturbance due to respiratory distress, 
benzodiazepine hypnotics, which may accelerate dyspnea,28 
should be used with caution. Rather than using benzodiaze-
pines, we can prescribe z-class drugs or sedating antidepres-
sants such as trazodone or doxepin.29 Obese patients usually 
have difficulty falling into deep sleep due to recurrent sleep ap-
nea during the night.30 In such cases, attention should be paid 
since benzodiazepine hypnotics may accelerate sleep apnea.31 
The patients who experience pain frequently complain of sleep 
disturbance.32 Although it is necessary to select the approach 
depending on the reason for the pain, sedating antidepressants 
such as trazodone or doxepin can be considered since such 
drugs are effective in decreasing the pain.33

Patients with neurologic diseases
If the patients suffer from accompanying central neurologic 

diseases, the benzodiazepine drugs or z-class sleeping pills 
should be prescribed carefully since these drugs may cause de-
lirium.34 Depending on the case, an lower dose of antipsychotic 
medication such as quetiapine, in consultation with psychia-
trists, may be more effective and safe.35 If the patients suffer from 
rapid eye movement sleep behavior disorder which is fre-
quently encountered in Parkinson disease, which itself may 
also be associated with insomnia,36 or dementia with Lewy bod-
ies,37 z-class sleeping pills are actually not helpful for improving 
their dream enactment. In such cases, a benzodiazepine such 
as clonazepam is more effective.38

Patients with cancers
The prevalence of insomnia among cancer patients is report-

ed to be higher compared to that in the general population.39 
When patients are diagnosed with cancer, they may feel de-
pressed and anxious. In addition, hospitalization, chemotherapy, 
radiation or hormonal therapy may also cause sleep distur-
bance, and their physical symptoms such as pain, hot flashes, 
nausea, or vomiting may contribute to the development of in-
somnia. When cancer patients have sleep disturbance, factors 
that contribute to insomnia should be explored before prescrib-
ing sleeping pills. If a woman with breast cancer cannot fall 
asleep easily because of her vasomotor symptoms resulting from 
hormonal therapy, clonidine or venlafaxine40 may be helpful to 
reduce hot flashes. When pain experienced by cancer patients 
contributes to the development of insomnia, appropriate pain 
management should be performed prior to prescribing sleep-
ing pills. Many patients have dysfunctional belief about sleep. 
i.e., they believe that insomnia is directly related to cancer recur-
rence or immune dysfunction. A modified CBT for cancer pa-
tients to treat their insomnia is currently needed and it should 
be applied in patients with cancer.41 Usually cancer patients 
spend lot of time lying down on bed due to fatigue symptoms. 
We propose to use a new sleep index of TIB/d, the time in bed 
during 24 hours,41 to assess the time they spend lying down on 
bed during the daytime. Prior to prescribing sleeping pills, pa-
tients should be educated about a good sleep habit and a prop-
er approach to decrease their fatigue needs to be implemented.

Sleep Disorders as Causes of Sleep Disturbance
Primary sleep disorders, such as circadian rhythm sleep-

wake disorder, RLS, and OSA, which may be the causes of sleep 
disturbance, should be assessed through medical history tak-
ing, polysomnography, actigraphy, or rating scales. The circa-
dian rhythm sleep-wake disorder is a condition in which the 
bedtime or the awakening time is too early (advanced) or too 
late (delayed), although the TST is usually preserved. Accord-
ingly, in most of the cases, sleeping pills do not provide any ad-
ditional benefit, and it is rather more effective to use light ther-
apy or administer melatonin for adjusting the sleeping/awakening 
time.42 If the patients suffer from the RLS when they go to sleep, 
sleeping pills may be helpful to induce sleep. However, a dopa-
mine agonist or clonazepam instead of z-class sleeping pills 
may show better sleep-inducing effects.43 The patients with 
OSA tend to complain of frequent awakening during the night 
in spite of falling asleep easily. Also, in some patients who suf-
fer from paradoxical insomnia for a long time, insomnia could 
occasionally result from the underlying OSA.44 Accordingly, for 
those who have no difficulty in initiating sleep, sleeping pills 
with short half-lives have no practical effect. In addition, sleep-
ing pills may accelerate OSA, since benzodiazepine hypnotics 
usually have muscle relaxant effects.45 Therefore, it is necessary 
to apply continuous positive airway pressure or perform a sur-
gical procedure. However, either zolpidem, which has less in-
fluence on apnea,46 or trazodone,47 which has a more positive 
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influence on apnea, can be prescribed in selected cases.

Considering the Mechanism of Action of Each 
Medication

The ideal hypnotic agent is the one whose sleep-inducing ef-
fect begins when the patients go to sleep and the maintenance 
effect is sustained until the time the patients wake up in the 
morning. However, the currently available sleeping pills do not 
have such ideal effects. Therefore, we should select certain hyp-
notic agents considering their mechanisms of action (Table 3).48

Benzodiazepine 
The benzodiazepine has been classically used to improve in-

somnia through its relaxation/sleep-inducing/anti-anxiety/an-
ti-convulsive effects. Recently, the frequency of prescribing 
benzodiazepines as hypnotic agents has decreased. However, 
triazolam, clonazepam, temazepam, flurazepam, and loraze-
pam are still being frequently used as sleeping pills. Especially, 
triazolam has been prescribed as a sleep-inducing drug for a 
long time, with a limitation of 3 weeks in South Korea. The 
benzodiazepine mainly affects the gamma-aminobutyric acid 
(GABA) receptor, the GABA-A receptor in particular. Since it 

affects not only the α1 subunit, but also the α2, α3, and α5 sub-
units,49 it induces sleep-inducing effects along with an addi-
tional anxiolytic effect, muscle relaxation, and memory impair-
ment. Attention should be paid since dependence/abuse-related 
problems may be caused, and muscle relaxation and memory 
impairment may be directly related to fall and delirium among 
the elderly population.50 On the other hand, benzodiazepine 
hypnotics are more helpful in some clinical cases where the pa-
tients suffer from accompanying anxiety, since the benzodiaze-
pine is more effective in reducing anxiety in comparison to the 
z-class sleeping pills.51

z-class drugs
In Korea, among the z-class drugs including zolpidem, zopi-

clone, and zaleplon, it is permitted to prescribe only zolpidem 
within 28 days. Zolpidem is very effective in inducing sleep 
since it mainly affects the α1 subunit of the GABA-A receptor. 
Therefore, side effects caused by the benzodiazepine family are 
not caused by zolpidem since it does not affect any other sub-
units.52 Although its sleep-inducing effect has been proved, it 
relatively lacks the maintenance effect due to its short half-life. 
The controlled-release (CR) form of zolpidem was developed 
for this reason.53 Since the half-life of the immediate-release 
(IR) form of zolpidem is short, we can expect lesser daytime 
functional impairment or somnolence. However, zolpidem must 
also be cautiously used, since it may cause daytime somnolence, 
inordinate nighttime behavior, fall, fracture, sleep-related eat-
ing disorder, and drowsy driving54 against our expectation.

Prolonged-release melatonin
It has been recently permitted to prescribe prolonged-release 

melatonin for insomnia patients aged above 55 years in Korea. 
This drug is manufactured as its secretion is similar to that of 
intrinsic melatonin. Melatonin is a fat-soluble hormone mainly 
produced within the pineal gland. It adjusts the individual’s 
circadian rhythm and is involved in the anti-oxidation and im-
mune functions.55 The concentration of melatonin is decreased 
by exposure to light during the day and it gradually increases at 
night.56 Melatonin is regulated by the light entering into the eye 
and stimulating the suprachiasmatic nucleus through the retino-
hypothalamic tract. The peak melatonin concentration tends 
to decrease among the patients of higher age,57 and prolonged-
release melatonin was developed to prevent such a decrease in 
peak concentration, and thereby, induce sleep. It was reported 
to be free from the dependence/abuse problem, and it can be 
prescribed for patients who were addicted to the benzodiazepine 
or z-class hypnotics.

Sedating antidepressants
Trazodone was initially developed as an antidepressant, but 

it is currently used as a sleeping pill at a lower dosage.33 Its H1 
receptor antagonism as well as 5-HT2 antagonism is known to 

Table 3. Drugs that can be prescribed for insomnia in South Korea
Medication Proposed dosage

Benzodiazepines
Flurazepam* 15–30 mg
Triazolam* 0.125–0.25 mg
Flunitrazepam* 1 mg
Brotizolam* 0.25 mg
Clonazepam 0.5 mg

Non-benzodiazepine GABA modulators (z-class) 
Zolpidem IR* 5–10 mg
Zolpidem CR* 6.25–12.5 mg

Antidepressants
Trazodone 25–50 mg
Mirtazapine 15–30 mg
Amitriptyline 10–20 mg
Doxepin* 3–6 mg

Antihistamine
Doxylamine* 25 mg

Melatonin 
Prolonged-release melatonin* 2 mg

Antipsychotics
Quetiapine 25–50 mg
Olanzapine 2.5–5 mg

Adapted from Chung et al. J Sleep Med 2016;13:1-7.48

*Approved by the Korea Food and Drug Administration. 
IR: immediate-release, CR: controlled-release, GABA: gamma-
aminobutyric acid.
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be related to sleep-inducing and sleep-maintaining effects, and 
the general dose is considered to be 25–50 mg. Doxepin was 
also used as a tricyclic antidepressant in the past, and now it has 
been newly developed as a hypnotic agent due to its strong H1 
receptor antagonism. It has been reported that doxepin has 
positive effects on maintaining sleep,58 and the general dose is 
set at 3–6 mg. It has been reported that tricyclic antidepressants 
may cause side effects such as daytime hypersomnolence, xe-
rostomia, blurred vision, and orthostatic hypotension. However, 
since the abuse and dependence potential is relatively low, anti-
depressants can be selected to prevent abuse/dependence-re-
lated problems of benzodiazepine hypnotics.59 Mirtazapine, a 
noradrenergic and specific serotonergic antidepressant, can be 
used when the patients suffer from insomnia accompanied by 
major depressive disorder. Mirtazapine has a sleep-inducing ef-
fect through its H1 receptor antagonism and a sleep-maintain-
ing effect through its 5-HT2A/2C receptor antagonism.60 The gen-
eral dose is set at 7.5–45 mg for antidepressant effects and 30 
mg and below for sleep-inducing effects. However, excessive 
sedation, increased weight/appetite, and dry mouth were fre-
quently observed.61

 
Antipsychotics

Antipsychotics are not actually used as sleeping pills, but they 
are rarely used to induce sleep through their sedative effects. 
However, they are not recommended for patients with primary 
insomnia not accompanied by any psychotic symptom, mood 
symptom, or delirium. Only a smaller doses of antipsychotics, 
25–50 mg of quetiapine and 2.5–5 mg of olanzapine, are limit-
edly used in selected cases. 

Selecting Hypnotics Depending on the Types of 
Sleep Disturbance

Selection of appropriate sleeping pills plays an important 
role in optimizing pharmacological treatment of insomnia. Pre-
scribing hypnotics suitable for the insomnia type may prevent 
not only additional administration of sleeping pills but also un-
necessary increase in the dosage of hypnotics.

If the patients cannot fall asleep easily62

The z-class drug, IR form of zolpidem can be primarily select-
ed. If the patient cannot fall asleep easily due to his/her anxiety 
symptoms, benzodiazepine hypnotics can be selected initially. 
If the patient cannot fall asleep easily due to delayed circadian 
rhythm, prolonged-release melatonin can be used to advance 
their sleep-wake schedule.

If the patients sleep fitfully62 

If the patients have no difficulty falling asleep, but they expe-
rience frequent awakening during the night, sedating antide-
pressants such as doxepin and trazodone can be used for main-
tenance of sleep. In addition, zolpidem CR and long-acting 

benzodiazepine can be carefully used as well. Prolonged-release 
melatonin can be used, since it has been reported to enhance 
the sleep quality.

Evaluating Whether Sleeping Pill Administration 
Instructions Are Being Accurately Followed

Benzodiazepine and z-class hypnotics
It is generally known that sleeping pills should be adminis-

tered 30 minutes before bedtime. Most of the patients tend to 
take their prescribed sleeping pills when they want to sleep and 
not when they should take the medication. To optimize the ef-
fects of sleeping pills, hypnotics should be administered when 
the patients “must sleep” instead of when the patients “want to 
sleep”. According to the results of the research on the associa-
tion between sleeping pill administration time and sleeping pill 
satisfaction,8 subjects in the satisfied group took their sleeping 
pills at 23:11 on an average whereas the subjects in the dissatis-
fied group took their sleeping pills at 21:16 on an average. Be-
tween the two groups, there was no significant difference in the 
time of falling asleep at night and waking up in the morning. 
In addition, the PTW8 was 7.2 hours in the satisfied group and 
9.3 hours in the dissatisfied group. This result indicates that 
earlier administration of sleeping pills from the wake-up time 
may decrease sleeping pill satisfaction. Based on these results, 
the authors proposed that the sleeping pill administration 
guidelines should be revised from “taking sleeping pills 30 
minutes before bedtime” to “7 hours prior to waking up in the 
morning”. Actually, the authors also reported that the instruc-
tion of taking sleeping pills 7 hours prior to waking up in the 
morning led to more satisfaction with their pre-existing sleep-
ing pills.63 The results of these two researches indicate that the 
effects of sleeping pills can be maximized when the sleeping pill 
administration time is optimized for the patients. Also, the phy-
sician should monitor whether the patients followed the sleep-
ing pill administration instruction. Only benzodiazepine and 
z-class sleeping pills were included in these two studies. In the 
future, it is necessary to conduct for a sedating antidepressant 
that induces sleep continuity and delta sleep through the anti-
histaminergic effect and the 5-HT2A/2C receptor-blocking effect.

Prolonged-release melatonin
The studies conducted in the United Kingdom and France 

to assess the effects of prolonged-release melatonin reported a 
slightly low response rate of 26–47%.64,65 Although the response 
rate might have been underestimated due to the strict defini-
tion of the primary outcome, this response rate is still a little low 
in comparison to the effects expected when sleeping pills are 
prescribed in general. In order to examine the effects of pro-
longed-release melatonin itself, we need to assess this effect 
when the sleep-wake cycle is properly set. In a study assessing 
the effect of prolonged-release melatonin, the authors reported 
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that 66% of the patients were satisfied with prolonged-release 
melatonin, and that 44% of the patients decreased the dosage 
of their sleeping pills by at least 50% when it was prescribed for 
patients who have a regular sleep-wake cycle.66 The authors pro-
posed that when prolonged-release melatonin is administered 
for insomnia patients aged 55 years and above, it is necessary 
to 1) set the sleep-awake cycle to 7–8 hours, 2) make the patients 
take prolonged-release melatonin 2 hours prior to falling asleep, 
and 3) make the patients take prolonged-release melatonin for 
at least 3 weeks in order to enhance the quality of sleep.

Sleep Disturbance in Hospitalized Patients
Among the hospitalized patients, insomnia is one of the most 

common complaints. Various medical procedures or laboratory 
tests can cause the inpatients to suffer from sleep disturbance. 
Patients’ illness, medical disease symptoms, and low physical 
activity can induce insomnia or circadian rhythm disruption. 
In South Korea, the multi-bed design of hospitals can also be 
one of the reasons for sleep disturbance among inpatients. Six-
bed rooms, which are very popular in all hospitals in South Ko-
rea, can be noisy, crowded, and have impersonal environments 
compared to single-bed rooms.67,68 Hypnotic prescription rate 
is higher among inpatients69 compared to the general popula-
tion. Numerous sleep-hygiene education or relaxation pro-
grams for hospitalized patients have already been performed 
and the interventions were reported to be effective in reducing 
sleeping pill prescription rates.70-72 However, until now, the in-
patient sleep program was focused on educating inpatients 
about good sleep hygiene. Since doctors order sleeping pills for 
inpatients in the ward, and occasionally pro re nata (PRN) or-
ders were given by nurses, repeated education of not only the 
patients but also the medical staff should be performed. We 
have created and applied a sleep education and sleeping pills 
reduction program for hospitalized patients (the AMC i-sleep 
program),73 including education of not only the patients but 
also the medical staffs.

Also, physicians usually instruct inpatients to take hypnotics 
hora somni (HS), which generally means 9:00 pm in most hos-
pitals in South Korea. As shown in the previous study on the as-
sociation between sleeping pill administration time and patients’ 
subjective satisfaction,8 the administration time of sleeping pills 
among inpatients should be adjusted on an individual basis so 
as to avoid taking sleeping pills too early.

CONCLUSION

Although insomnia is a symptom that can be sufficiently im-
proved through adequate diagnosis and treatment, the indis-
creet use of sleeping pills causes the patients to develop psy-
chological dependence on sleeping pills. Therefore, the physi-
cian should prepare optimizing strategies for pharmacological 

treatment of insomnia to prevent not only additional adminis-
tration of sleeping pills but also an unnecessary increase in the 
dosage of hypnotics. The most important thing is that efforts 
must be made to examine and improve the cause of insomnia 
from more diverse perspectives in order to minimize the use of 
sleeping pills and maximize the therapy satisfaction level 
through executing the optimized treatment strategies.
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